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1. Cruise Itinerary 
 
 
Cruise 188 
Departure from Hakodate Feb. 2 ,  2010 
Start hydrographic research (US10028)  2 
Arrival at Usujiri  2 
Departure from Usujiri  3 
Arrival at Usujiri  3 
Departure from Usujiri  4 
Finish hydrographic research (US10046)  4 
Arrival at and departure from Usujiri  4 
Return to Hakodate  5 
 
Total coverage 188.5 miles 
 
 
Cruise 189 
Departure from Hakodate Feb. 15 ,  2010 
Start hydrographic research (US10047)  15 
Arrival at Hakodate  17 
Departure from Hakodate  18 
Arrival at Fukushima  18 
Departure from Fukushima  19 
Finish hydrographic research (US10092)  19 
Return to Hakodate  20 
 
Total coverage 439.9 miles 
 
 
Cruise 190 
Departure from Hakodate Feb. 26,   2010 
Start hydrographic research (US10093)   26 
Arrival at Usujiri  26 
Departure from Usujiri  27 
Retrieval Sediment trap system  27 
Arrival at Mori  27 
Departure from Mori  28 
Set Sediment trap system  28 
Arrival at and departure from Usujiri  28 
Finish hydrographic research (US10115)  28 
Return to Hakodate Mar. 1 
 
Total coverage 234.0 miles 
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2. Vessel Personnel 
 
Captain:  Professor Toshimi Meguro 
Crew: Chief Officer Assistant Professor Osamu Kimura 
 Second Officer Assistant Professor Naoto Kobayashi 
 And 13 men 
 
 

Cruise 188 
Research Staff: Associate Professor (Laboratory of Marine Bioresource Science) 
   Tetsuya Takatsu 
 
Graduate Students: Chair of Marine Bioresource Science: 4 persons 
Under Graduate Students: Department of Marine Biological Science: 1 person 
 
 

Cruise 189 
Research Staff: Associate Professor (Laboratory of Marine Bioresource Science) 
   Tetsuya Takatsu 
Guest Scientist (Domestic):  (JAMSTEC)  Yasushi Yoshikawa 
  (Marine Works Japan.LTD) Kenichi Katayama 
 
Graduate Students: Chair of Marine Bioresource Science: 3 persons 
Under Graduate Students: Department of Marine Biological Science: 1 person 
 
 

Cruise 190 
Research Staff: Associate Professor (Laboratory of Marine Bioresource Science) 
   Tetsuya Takatsu 
 Assistant Professor (Laboratory of Marine Environmental Science) 
   Hiroji Onishi 
 
Guest Scientist (Domestic):  (Ehime University) Michinobu Kuwae 
 
Graduate Students: Chair of Marine Bioresource Science: 3 persons 
 Chair of Marine Environmental Science: 4 persons 
Under Graduate Students: Department of Marine Biological Science: 1 person 
 Department of Applied Marine Science: 1 person 
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3. 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 2: Oceanographic stations (Cruise 189) 

Figure 1: Oceanographic stations (Cruise 188) 
Figure 3: Oceanographic stations (Cruise 190) 
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Cruise 188
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US10028 41-42.6 140-44.8 2/2 0942-0945 90 NNW-1 NW -1 NNW-3 -3.6 10.0 bc 1014.1
US10029 41-40.9 140-47.0 2/2 1002-1010 218 NW -1 NW -1 NW -3 -3.2 10.0 bc 1014.1
US10030 41-38.8 140-49.0 2/2 1028-1041 356 NW -1 NW -1 NW -3 -3.5 10.2 bc 1014.1
US10031 41-37.0 140-50.8 2/2 1056-1100 86 NW -2 NW -1 NW -4 -2.6 10.2 bc 1013.8
US10032 41-35.1 140-52.7 2/2 1116-1118 34 NW -2 NW -1 NW -4 -2.9 10.2 bc 1013.6
US10033 41-58.7 141-01.1 2/2 1423-1428 99 NW -2 NW -1 NW -4 -4.6 3.1 bc 1011.1
US10034 41-58.2 140-59.7 2/2 1436-1440 90 NW -2 NW -1 NW -4 -4.4 3.2 bc 1011.0
US10035 41-57.8 140-59.0 2/2 1445-1448 86 NW -2 NW -1 NW -4 -4.6 3.2 bc 1011.1
US10036 41-57.5 140-58.2 2/2 1453-1456 81 NW -2 NW -1 NW -4 -4.6 3.1 bc 1011.1
US10037 42-10.2 140-47.6 2/4 0708-0713 94 West-3 WNW-1 West-5 -6.9 3.0 bc 1015.8
US10038 42-12.9 140-41.9 2/4 0817-0822 92 West-3 WNW-1 West-5 -7.4 3.1 bc 1016.2
US10039 42-11.4 140-35.9 2/4 0913-0918 84 West-3 WNW-1 West-5 -7.0 3.4 bc 1016.6
US10040 42-14.3 140-30.9 2/4 1001-1006 85 West-3 WNW-1 West-5 -7.2 3.5 s 1016.5
US10041 42-18.5 140-30.9 2/4 1051-1056 94 West-3 WNW-1 West-5 -6.1 3.6 s 1016.6
US10042 42-16.7 140-35.1 2/4 1129-1133 93 West-3 WNW-1 West-5 -6.5 3.6 s 1016.6
US10043 42-20.8 140-37.1 2/4 1215-1219 87 West-3 West-1 West-5 -6.2 3.7 bc 1016.2
US10044 42-18.7 140-42.4 2/4 1302-1306 67 West-2 West-1 West-4 -5.4 3.2 bc 1016.0
US10045 42-20.0 140-47.8 2/4 1340-1344 58 West-3 West-1 West-6 -4.6 3.3 bc 1015.5
US10046 42-15.5 140-47.7 2/4 1417-1420 72 West-3 West-1 West-5 -5.0 3.1 bc 1015.2

Cruise 189
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US10047 41-42.8 140-44.9 2/15 0950-0954 86 NW -1 NW -1 NW -2 -0.3 8.8 c 1025.0
US10048 41-40.8 140-47.1 2/15 1012-1020 222 NW -1 NW -1 NW -3 -0.6 8.8 c 1025.1
US10049 41-38.8 140-49.2 2/15 1038-1049 349 NW -1 NW -1 NW -3 -0.2 8.7 c 1025.0
US10050 41-37.1 140-51.2 2/15 1104-1108 101 NW -1 NW -1 NW -3 -0.1 8.7 c 1024.6
US10051 41-35.2 140-53.1 2/15 1126-1128 39 NW -1 NW -1 NW -2 -0.1 8.9 c 1024.6
US10052 41-27.0 141-12.0 2/15 1306-1310 79 WNW-1 NW -1 WNW-3 1.5 8.9 c 1023.0
US10053 41-29.9 141-12.1 2/15 1331-1341 267 WNW-2 NW -1 WNW-4 1.5 8.9 c 1022.4
US10054 41-33.0 141-12.0 2/15 1403-1415 310 WNW-3 NW -1 WNW-5 1.1 8.9 c 1022.0
US10055 41-35.9 141-12.0 2/15 1432-1440 233 WNW-3 NW -1 WNW-5 0.8 8.8 c 1021.6
US10056 41-38.9 141-12.1 2/15 1500-1510 209 WNW-3 NW -1 WNW-5 0.4 1.5 bc 1021.9
US10057 41-42.0 141-12.0 2/15 1530-1540 211 WNW-1 NW -1 WNW-2 0.5 2.0 bc 1022.1
US10058 41-44.8 141-12.0 2/15 1600-1607 174 NNW-2 NW -1 NNW-4 -0.1 1.9 bc 1022.1
US10059 41-47.9 141-12.4 2/15 1630-1634 117 NNW-3 NW -1 NNW-5 -1.0 1.5 bc 1021.8
US10060 41-49.6 141-13.0 2/15 1650-1656 174 NNW-3 NW -1 NNW-5 -0.7 1.8 bc 1021.6
US10061 41-46.8 141-14.4 2/15 1715-1723 201 NW -3 NW -1 NW -5 -1.2 1.7 bc 1022.0
US10062 41-43.9 141-15.8 2/15 1741-1750 231 NNW-3 NW -1 NNW-5 -1.2 2.4 bc 1022.1
US10063 41-40.7 141-17.3 2/15 1810-1819 232 NW -3 NW -1 NW -5 -1.3 1.3 bc 1022.4
US10064 41-37.9 141-18.8 2/15 1838-1846 217 NNW-3 NW -2 NNW-5 -1.3 1.7 bc 1022.5
US10065 41-34.9 141-20.3 2/15 1907-1918 316 NNW-3 NW -2 NNW-5 -1.3 2.8 bc 1022.5
US10066 41-32.0 141-21.9 2/15 1940-1950 260 NNW-3 NW -1 NNW-5 -0.7 8.9 bc 1022.6
US10067 41-29.1 141-23.6 2/15 2010-2014 96 NNW-3 NW -1 NNW-4 -0.5 9.0 bc 1022.6
US10068 41-27.9 141-24.1 2/15 2023-2027 59 NNW-3 NW -1 NNW-4 -1.0 8.9 bc 1022.6
US10069 41-43.5 140-36.5 2/18 0747-0750 39 East-1 East-1 East-3 -0.9 8.1 bc 1020.0
US10070 41-43.7 140-35.9 2/18 0805-0807 21 ESE-1 East-1 ESE-3 -0.2 8.1 bc 1020.0
US10071 41-41.2 140-34.3 2/18 0836-0839 41 ESE-1 East-1 ESE-2 -0.8 8.1 bc 1019.6
US10072 41-37.5 140-30.0 2/18 0919-0921 31 WSW-1 East-1 WSW-2 0.9 8.2 bc 1018.8
US10073 41-37.6 140-28.4 2/18 0938-0940 24 WSW-1 East-1 WSW-2 1.2 7.2 bc 1018.4
US10074 41-38.0 140-26.7 2/18 0958-1000 16 Calm East-1 Calm 2.0 6.9 bc 1018.0
US10075 41-35.0 140-33.0 2/18 1044-1047 59 SE -1 ESE-1 SE -3 2.0 8.5 bc 1017.2
US10076 41-35.1 140-30.2 2/18 1110-1113 47 SE -1 ESE-1 SE -2 4.0 8.5 bc 1017.2
US10077 41-35.1 140-26.8 2/18 1149-1150 14 ESE-1 ESE-1 ESE-2 4.4 7.7 bc 1016.0
US10078 41-29.1 140-21.6 2/18 1250-1253 70 East-1 SE -1 East-3 4.4 8.3 bc 1014.4
US10079 41-22.5 140-06.5 2/18 1425-1430 114 ENE-3 East-1 ENE-5 3.4 7.3 bc 1012.4
US10080 41-23.4 140-06.1 2/18 1446-1450 98 ENE-3 East-1 ENE-5 3.2 8.0 bc 1011.9
US10081 41-24.0 140-06.0 2/18 1503-1508 85 ENE-3 East-1 ENE-5 3.4 7.8 bc 1011.8
US10082 41-24.5 140-06.1 2/18 1522-1525 54 ENE-3 East-1 ENE-5 3.3 8.2 bc 1011.6
US10083 41-25.4 140-00.3 2/18 1601-1605 105 ENE-3 East-1 ENE-5 3.1 7.0 c 1010.8
US10084 41-25.7 140-01.3 2/18 1621-1624 86 East-3 East-1 East-5 3.3 7.3 o 1010.4
US10085 41-26.0 140-02.0 2/18 1639-1642 54 East-3 East-1 East-5 3.3 6.7 o 1010.1
US10086 41-26.3 140-02.3 2/18 1655-1657 35 East-3 East-1 East-5 3.1 7.1 o 1009.9
US10087 41-28.0 140-16.3 2/19 1206-1208 28 WNW-2 SSW-1 WNW-4 2.6 7.7 o 1011.8
US10088 41-26.7 140-17.7 2/19 1229-1232 66 West-3 SSW-1 West-5 2.2 8.2 s 1011.6
US10089 41-24.1 140-19.9 2/19 1309-1313 95 West-3 SW -1 West-5 1.9 8.1 o 1011.2
US10090 41-43.3 140-40.0 2/19 1536-1539 71 West-3 SSW-1 West-5 2.4 8.2 c 1010.6
US10091 41-47.0 140-40.3 2/19 1612-1614 21 West-3 SSW-1 West-5 1.9 7.1 c 1011.0
US10092 41-45.3 140-40.2 2/19 1634-1637 43 West-3 SSW-1 West-5 1.5 7.2 c 1011.3

Cruise 190
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US10093 41-58.7 141-01.1 2/26 1519-1523 99 NW -3 NW -1 NW -5 3.6 1.2 bc 1011.8
US10094 41-58.2 140-59.8 2/26 1530-1534 91 NW -3 NW -1 NW -5 3.1 1.2 bc 1011.7
US10095 41-57.8 140-58.9 2/26 1540-1544 86 NW -3 NW -1 NW -5 3.2 1.4 bc 1012.0
US10096 41-57.5 140-58.2 2/26 1549-1553 81 NW -3 NW -1 NW -5 3.2 1.5 bc 1012.0
US10097 42-10.2 140-47.5 2/27 0810-0815 94 NW -3 NW -1 NW -5 -1.9 1.2 bc 1019.2
US10098 42-12.9 140-42.2 2/27 0901-0906 92 NW -2 NW -1 NW -4 -1.5 1.3 bc 1019.5
US10099 42-16.0 140-36.0 2/27 1036-1041 93 NW -1 NW -1 NW -3 -0.1 1.5 bc 1019.5
US10100 42-18.9 140-30.9 2/27 1211-1216 95 NNW-2 NW -1 NNW-4 -0.9 1.7 bc 1018.6
US10101 42-23.7 140-30.9 2/27 1340-1344 97 North-3 NNW-1 North-5 -0.8 2.9 bc 1018.1
US10102 42-19.5 140-23.6 2/27 1455-1458 89 West-2 West-1 West-4 -0.5 2.5 bc 1018.0
US10103 42-08.7 140-35.6 2/27 1642-1646 65 NW -1 NW -1 NW-3 0.0 2.7 bc 1018.6

Table 1: List of oceanographic stations
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Cruise 190 (continued)
Station Lat. (N )* Long  (E )* Date S.M.T Depth Wave Swell Wind Air Temp. Sea Temp. Wr. Bar. (hPa)

US10104 42-11.2 140-35.2 2/28 0634-0638 82 NW -1 NW -1 NW -2 -1.9 2.1 o 1019.1
US10105 42-13.9 140-30.7 2/28 0744-0748 83 NNE-1 NW -1 NNE-2 -1.8 2.4 o 1019.2
US10106 42-18.3 140-41.9 2/28 0914-0919 68 Calm NW -1 Calm -1.3 1.1 o 1019.1
US10107 42-20.7 140-47.7 2/28 0955-0959 54 Calm SE -1 Calm -0.8 1.3 o 1018.7
US10108 42-22.9 140-43.2 2/28 1031-1035 59 Calm SE -1 Calm -1.7 1.5 s 1019.0
US10109 42-20.9 140-37.4 2/28 1113-1117 87 Calm SE -1 Calm 0.7 1.5 c 1018.6
US10110 42-15.1 140-47.1 2/28 1339-1343 75 NNW-1 SE -1 NNW-2 -0.5 1.1 bc 1016.8
US10111 41-35.9 140-53.1 2/28 1937-1940 56 West-3 West-1 West-5 2.7 8.3 c 1015.7
US10112 41-37.0 140-51.2 2/28 1954-1958 98 West-3 West-1 West-5 2.8 7.6 c 1016.0
US10113 41-38.7 140-49.1 2/28 2015-2028 350 West-3 West-1 West-5 2.7 7.0 c 1016.1
US10114 41-40.7 140-47.1 2/28 2046-2054 229 West-3 West-1 West-5 2.6 7.7 c 1016.0
US10115 41-42.9 140-45.0 2/28 2113-2118 84 WSW-3 WSW-1 WSW-5 2.9 3.1 c 1015.6

Table 2: Oceanographic data

(*): Fixed position by Global Positioning System
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