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Preface

Taiwan is an island and the ocean is our priceless property. All kinds of fisheries
resources provide our compatriots the best high quality animal protein. However, with
the changing of climate, the custom of our daily meal for fish is also gradually
changing. Some common fish species become rare. Luckily, the fisheries resources

are resilient itself if proper management measures were taken.

Fishery is an old business, but to manage it properly requires state of the art
science. Climate change was proven to be the main cause of the fluctuation of some
aquatic resources, and water temperature, salinity and primary production of the water
masses are the key factors that effect the variation of fishing grounds and fishing
season. How to monitoring our ocean to detect anomalies effectively and to find a
way to deal with the situation is the priority for fishery researchers. Therefore,
Fisheries Research Institute implemented the Taiwan Cooperative Oceanic Fisheries
Investigations (TaiCOFI) program based on the hydrography of the surrounding
waters off Taiwan to investigate in the dynamics between fishery resources and
environmental factors. Through this thorough investigation, we try to understand the
coupling of physical, chemical and biological dynamics in the surrounding waters of
Taiwan to figure out the factors associated with the fluctuation of fishery resources

and mitigate the impact of climate change.

To collect samples at sea around waters of Taiwan is a challenging task. The
mileage for RV Fishery Research I is about 10000 nautical miles per year, and our
researchers overcome all difficulties to maintain the time series. Through publishing

" Cruise Report of TaiCOFI Surveys in 2009 | , we hope our investigation results will
be helpful to fishery researchers in Taiwan and contribute more to the society, leading

fisheries in Taiwan towards sustainability.

Director

Fisheries Research Institute
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Introduction

With the changing of climate and the growing of marine environmental
pollutions in recent years, many countries have devoted to establishing their database
for marine environment and aquatic living resources. However, in the past, marine
research programs in Taiwan were mostly confined to a short time scale and of a
limited region. Besides, transects or stations of surveys were usually changing with
the changing of projects, resulted in a scarcity of long term and systematic
observations of waters around Taiwan. Furthermore, most programs were aimed at
marine chemistry and physics studies. It is hard for fishery scientists to incorporate
that information into fishery stock assessment.

As a result, Fisheries Research Institute implemented " Taiwan Cooperative
Oceanic Fisheries Investigations, TaiCOFI ; program in 2003 to conduct quarterly
cruises to collect water temperature, salinity, nutrients, chlorophyll-a and zooplankton
measurements at 62 stations in the surrounding waters of Taiwan. Through this
thorough investigation, we try to understand the coupling of physical, chemical and
biological dynamics in the surrounding waters of Taiwan to figure out the factors
associated with the fluctuation of fishery resources. For the past 6 years, we really
appreciated for the valuable advices from academic communities to improve our field
sampling techniques and operation procedures of marine observation instrument. With
the hardworking of our staff members and associated academic organizations, now we
have preliminary achievements in the operating efficiency of marine observation
instruments, fishing ground investigation techniques and fisheries biology research.

The data presented in this report were collected during four cruises in 2009 of the
TaiCOFI program. Data from the cruises were collected and processed by personnel
of FRI and Professor Cheng Shiue-Yuan of National Taiwan Ocean University
participated in the analysis of primary productivity. Standard procedures of field
program and sample analysis are described in detail and the distribution of water
temperature, salinity, nutrients, chlorophyll-a, zooplankton and primary production
are illustrated in figures for each cruise. Finally, we will extent our special thanks for

your advices to improve this cruise report.

I
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Field Observations

The survey was carried out in the waters surrounding Taiwan by Fishery

Researcher I during quarterly cruise in January, May, August and October in 2009.

The following procedures were conducted at each station.

1.

Temperature and salinity:
CTD, Seabird SBE-911PLUS, was lowered from the surface to 1000 m (or 10 m

above the bottom for shallow areas).

. Water sampling for chlorophyll-a and nutrients:

The Rosette (GO-1015), mounted on the frame of CTD, were sequentially closed
and collectded 2 liter water sample at specific target depths (5, 25, 50, 75, 100, 150

m) as the CTD was raised.

. Chlorophyll-a concentration measurement:

One liter of sea water samples were immediately filtered through Whatman GF/F
filter papers and then put in -20°C refrigerator for chlorophyll-a concentration

measurement in the laboratory.

. Nutrients concentration measurement;

100 ml of sea water samples for each depth were collected and then put in liquid
nitrogen (-196°C) for nutrients concentration measurement in the laboratory.

. Sampling gear and methods for zooplankton:

The ORI net, with a 1.6 m diameter mouth opening, 6 m in length and 0.333 mm
meshes, was towed obliquely to 200 m (for shallow areas, 10 m above the bottom)
at each station. The net opening is fastened with a short 3-lead bridle connected to
several meters of line which attached to the towing cable by a clamp. A General
Oceanic flowmeter is suspended across the center of the net mouth to measure the
amount of water filtered during each tow. The net was towed at a ship speed of 1.0
knots for about 10 minutes. After the net was on board, samples were pouring into
the PVC bottle and preserved immediately in 5 % formalin buffered with sodium

borate.
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Laboratory procedures

Seawater samples were collected at discrete depths (from 5 to 150 m) for
inorganic nutrients (NOs;™ ~ PO ~ Si0,”) ~ chlorophyll-a (chl-a) and primary
productivity (PP) and then were analyzed with standard methods depending on

variable chemical properties in the laboratory.
1. Nitrate

Nitrate (NOs3’) was measured by reducing nitrate to nitrite (NO,) and then
determining the nitrite by employing the pink azo dye method. Sulfanilamide and
NED solutions were added to seawater samples and then measured by using a

spectrophotometer analyzer at 542 nm for final determination of concentrations.
2. Phosphate

Phosphate (PO4”) was determined by the molybdenum blue method. Ammonium
molybdate ~ Sulfuric acid ~ Ascorbic acid and Potassium antimonyl-tartrat mixed
solutions at room temperature were added to seawater samples and then measured by
using a spectrophotometer analyzer at 885 nm for final determination of

concentrations.
3. Silicate

Silicate (Si0,”) was measured by the Molybdenum blue method. Seawater samples
were immediately acidified with 50 % Hydrochloric acid ~ 10 % Ammonium
molybdate and 10 % Oxalic acid and then 1-amino-2-naphthol-4-sulfonic acid -
Na;SO3; and NaHSO; mixed solutions was added to the samples. For final
determination of concentrations, samples were measured by using a

spectrophotometer analyzer at 815 nm.
4. Chlorophyll-a

Chlorophyll-a (chl-a) was measured by the Trichromatic method. Pigments were
extracted in cold acetone (90%) for 24 hours. The samples were centrifuged at 3000
rpm under 4°C for 5 minutes and then transfer the samples extracts from the
centrifuge tube to the cuvette by careful pipeting. The final determination of

chlorophyll-a samples were measured by using a spectrophotometer.
5. Primary productivity

Primary productivity (PP) were measured by the Dissolved Oxygen method.
Seawater samples were cultured in the light and dark tanks for 24 h and then

XII



measured by using a DO meter analyzer on board.
6. Zooplankton

Each plankton sample was repeatedly divided with a Folsom splitter until its
subsample contained 2000 specimens of zooplankton. Zooplanktons were than
sorted and classified into 30 categories. The number of each category was recorded
and the abundance of each category was expressed as the number of individuals per
cubic meter (inds/m”).
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Abbreviations
Date T% p
SMT (o e P
Lati. FR(N)
Long. ER(CE)
Depth i & (m)
SST &k (C)
Air T. # 2(C)
Air P. # /& (mb)
Wind D. k=
Wind F. B i (&)
O.N.D. i % -k 7 (m)
FI. Ct. N RS
V.W.S. Rk B (m)
N.A. Not Available
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Chart 01. Basic observation data in Jan. 2009

2 01.2009-01-05 4= A pLip] 7L

Station Date | SMT | Lati. | Tong, | Depth | SST | AirT. | AirP. |Wind D.| Wind EION.D| FL Ct. | V.M.S
St01 20000117] 0640] 24.86{ 12201 365 | 22.7 1331 1022.35 250 401 200 1312} 7872
St02 20000117] 0256)] 25011 122511 14421 24.1 1501 1021.46 168 6171 200 1523] 9138
St03 20000116] 1947) 25001 123001 16221 238 14.1 ] 102288 009 861 200 1253 7518
St04 20000116] 1608) 24,511 122,51 385] 243 1271 102146 103 631 2001 1179 7074
St0S 20000116] 1320} 24,501 122,00 8051 243 1891 102217 198 001 2001 1115] 669.0
St06 20000116] 1008} 24,001 121.69 6661 234 182 1 102502 201 221 2001 1197 7182
St07 20000116] 0730} 23761 122011 32561 237 168 | 102449 283 251 2001 1350] 8154
St08 20000116] 0423] 23751 122501 31041 237 182 | 1023.60 081 201 2001 1502] 9552
St09 20000116] 0110} 23751 123011 36401 231 1701 102431 Q78 971 2001 1324] 7944
St10 20000115 20301 23004 123.00f 52741 232 18.1 1 102520 077 1041 2001 12001 7254
Stil 20000115] 1714} 23011 122491 55031 233 1771 102449 040 921 200] 1482] 8892
St12 20000115] 1410] 23011 122001 48661 23.4 17.0 ] 1025.00 036 831 200 1482] 889.2
St13 20000115] 1105} 23011 121501 20181 233 169 | 1026.62 038 1431 200 13601 816.0
St14 20000115] 0828) 22,681 121251 10831 23.1 2631 1026.62 022 12.1 200 1157 6942
St15 20000115] 0517} 22261 121001 12041 234 1751 102413 016 14.1 200 1343] 8058
St16 20000115] 0205} 22261 121.51 6421 233 17.8 1 102413 046 1691 2001 1418] 850.8
St17 20000114] 2305|] 22261 122,001 47701 22.8 1641 102573 005 1471 200 1501 9546
St18 200001141 2000} 22271 122501 48331 228 1771 102538 052 1331 2001 1666] 999.6
St19 200001141 1700} 22241 123001 37641 225 17.0 | 1023.60 013 1301 2001 1461] 8766
S120 200001141 1158 21511 122901 47841 227 1701 102377 026 10.1 2001 1324] 7944
St21 20090114] 0837| 21511 12250 4786 22.7 1721 102573 047 1371 2001 1548] 09288
St22 20000114] 0509] 21511 122.00f 34801 23.0 1771 1023.06 049 17.01 2001 1373] 823.8
St23 20000114] 0149] 21511 121.50f 21301 23.4 18.6 1 1023.42 043 1121 200 1203 721.8
St24 20000113] 2156) 21511 120991 12121 24.1 189 1 1023.77 052 1421 200 1282 769.2
St25 20000113] 1735] 21501 120501 1670 24.5 19.0 1 1021.99 067 1641 200 1314 7884
St26 20000112] 0742} 21501 120001 20511 235 1891 1021.10 033 1151 200 12311 738.6
St27 20000112] 0427} 21511 119491 20521 232 18.8 1 102004 029 941 2001 1232 7392
St28 20000112] 0105} 21521 11900f 27621 232 1841 102057 011 251 2001 1072] 6432
St29 200001111 2157} 21,991 119001 14501 228 1731 1021.10 013 201 2001 1204] 7764
St30 200001111 1902) 22,001 119491 22881 225 1641 102021 036 201 2001 1215 7290
St31 200001111 1605} 22,001 120001 11461 235 1691 101808 013 241 2001 1159 6954
St32 20090111 1327]) 22.00] 120.50 300 239 17.6 | 1018.61 010 63] 200] 1481] 888.6
St33 200001111 1048] 22381 120.32 330) 22.4 142 | 1021.10 326 421 200§ 12581 7548
St34 200001091 0906] 22,511 120.00 725) 22.5 14.1 ] 1019.68 012 1741 2001 1673] 1003.8
S35 200001091 0537} 22511 119.49 2101 23.0 1541 1019.15 016 16.61 200 1558] 9348
St36 20000109] 0156] 22,501 119.00 841 232 1531 1020.21 028 13.6 18 4791 2874
St37 20000108) 2337) 22941 119,11 251 215 14.8 ] 1020.39 027 15.2 24 108] 648
St38 20000108] 2124} 23001 119,50 21 24 148 | 1019.86 003 12.1 69 71 342.6
St39 20000108] 1905} 23011 119,92 1251 230 16014 1017.19 012 18.1 115 7001 4200
St40 20000108] 1610} 23501 11991 1241 21.1 1491 1016.83 018 194 110 7191 4314
St4] 20000108] 1326] 23431 11951 51 204 12.8 1 1017.90 024 19.2 49 366] 2196
St42 20090108] 0937] 23501 119.00 41 208 1351 102146 030 133 45 3211 1926
St43 20000108] 0647} 24,011 119,00 021 197 12,71 102093 022 157 20 308] 13848
St44 20090108] 0250} 24.01] 119.50 621 199 1421 1019.68 024 14.1 35 2801 1734
St45 20000107) 2245] 24.00{ 120.01 381 202 1571 101897 023 15.3 33 1991 1194
St46 20000107] 1915} 24511 12047 341 196 1541 1017.90 015 18.1 49 4811 2886
St47 20000107] 1600} 24,501 119.99 381 188 1501 1017.37 013 14.5 30 2191 1314
St48 20000107] 1255} 24,511 119.50 621 195 1401 1018.43 017 13.9 30 271] 162.6
St49 20000107] 0908} 25,001 120,00 5] 184 1331 1021.10 007 15.8 30 2601 1614
St50 20000107] 0634} 25001 120,50 791 197 1561 101879 023 12.0 74 358] 2148
Sto1 20000107] 0426] 25,091 12091 761 202 1661 1018.43 027 9.9 12 473] 2838
Sto2 20000107] 0103} 25511 120,50 631 197 1411101904 012 14.0 30 2021 1572
St53 20000106] 2107} 26,001 121,01 781 203 1391 102021 025 133 70 702) 4572
Sto4 20000106] 1754] 25601 121.00 921 20.8 1491 101808 035 10.5 &7 5021 3012
St5S 20090106] 1525| 25501 121.50 115 256 1471 101648 040 12.3 110 681] 408.6
St56 20000106] 1225] 26.001 121.50 671 210 13.61 101843 054 9.6 60 3171 190.2
St57 20000106] 0950} 26.00{ 122.01 91 218 12.9 | 1020.57 012 94 90 S06]  303.6
St58 20000106] 0702} 26,011 122,51 1031 233 12.8 1 1018.79 053 16.0 100 942) 5652
St59 20000106] 0400} 26.00{ 12301 941 230 13.01 1017.00 027 16.3 90 1044]  626.4
St60 20000116] 2243] 25501 12301 771 239 1441 102324 109 1031 200 9401 564.0
St6] 20000105] 2214} 25521 122,51 3081 238 871101879 040 1781 200 1356] 813.6
St62 200901051 16401 25501 122,00 1201 208 851 1017.90 038 15.8 1151 51791 31074
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Chart 02. Basic observation data in May 2009

Station Date | SMT] Tati, | Toone, | Depth | SST | Air T. | AirP, |Wind D.{Wind F.{ON.D| FL Ct, | V.M.S
St01 20000518] 1028] 24871 122.00 310 262 23.8 | 1009.36 003 841 2001 1400 840.0
St02 | 20000518] 0644f 25.00 | 12251 1452 28.0 2541 1009.18 022 321 200 1154] 692.4
St03 | 20000518 0244) 2500 12290 1634 27.8 2391 1007.93 101 4301 2001 1574] 9444
St04 | 20090517] 2217} 24.50 ] 122.50 6011 28.0 25.01 101096 061 401 200] 1387] 8322
St05 | 20090517) 1845] 2450 12201 7821 283 25.3 1 1009.00 358 961 200f 1620} 9720
St06 | 20000517] 1515) 24.00] 121.69 5111 285 2041 1008.11 175 351 200 1327 796.2
St07 | 20000517 1150 2375 122,01 3444 287 269 | 100933 190 281 200 12301 738.0
StO8 | 20000517] Q705) 2375 12251} 3054 282 20631 101025 176 281 2001 12431 7458
St09 | 20090517] 0303f 2329 12300} 5975 27.9 2591101078 188 861 200] 1531 O918.6
St10 | 20000516] 2138] 23.00) 123.00) 5182 27.9 2591101078 178 641 200f 1146] 687.6
St 20000516] 17491 23.001{ 122501 5527 | 28.0 26,1 | 1009.53 168 471 200 1526 915.6
St12 | 20000516] 1340 2300 122.00] 4902 | 288 26.8 | 1009.89 178 371 2001 14541 8724
St13 | 20090516] 1000f 23.00} 12150} 1067 259 27.6 1 1011.00 186 401 2001 1250] 750.0
St14 | 20000516] 0641] 2266 12125f 10651 24.1 27.111011.20 301 441 2001 3854] 23124
St15 | 20000515] 0552} 22251 121.001 1210 27.] 2461 1011.85 018 551 2001 23451 1407.0
St16 | 20000515 0236] 22,28 | 121.50 3391 279 2521 1010.60 190 431 200 16501 990.0
St17 | 20000514] 22501 2225 122.00) 4577 284 2541 1011.14 047 801 200] 1633] 9798
St18 | 20090514] 1928] 2225 122.50) 4850 28.0 2551 101096 032 631 200f 15571 9342
St19 | 20000514] 16224 22.24 | 123.00) 3540 284 26.6 | 1009.00 015 601 200f 1688] 1012.8
S©20 | 20000514 0949) 21.51 | 12299 5010} 27.5 2511103500 356 281 200 1061} 636.6
St21 20000512] 0445] 21.50f 122491 47911 27.6 2561 1011.21 012 261 200 1271} 7626
St22 | 20090512] 0001f 21.49] 122.00) 5350 28.0 25.6 | 1009.32 064 53] 200 1119] 6714
St23 | 20000511] 1950 2151 12149 2105 285 25.71 1009.53 096 241 200f 1318] 790.8
S24 | 20000511] 1647} 21.49 ] 121.00 9291 289 26.6 | 1008.82 285 001 200f 11681 700.8
St25 | 20000511] 1213] 21.50) 12049 1606 282 25,71 1020.00 064 371 200 1330]  798.0
St26 | 20000511] 0810f 2151 11999} 2972 | 280 2021 101025 076 201 2001 12711 7626
St27 | 20090511] 0426] 21.50 11950} 2990 27.4 24.6 | 1007.29 090 271 200f 1278] 766.8
St28 | 20090511} 0102) 21511} 11901} 2768 { 27.4 25.01 100847 100 741 200f 13320 799.2
S29 | 200005101 2115) 22.00) 119.00) 1444 27.4 2471 1009.53 097 261 200 1326 795.6
St30 | 200005101 17424 22,02 | 11950 2383 | 27.7 24.9 | 100829 061 3101 200 1443] 865.8
St31 20090510] 1420 22.00{ 12001 {1 1168 { 283 27.7 1 1009.36 272 00] 200f 1008] 604.8
St32 | 20090510] 1112f 21.99] 120.51 3321 27.8 2631 101042 162 431 2001  1241] 7446
S33 | 200005101 0855) 22,371 120.33 1431 27.3 2631 1010.60 328 2.0 145 926] 5556
St34 | 200005101 0650} 22,49 | 120.00 581 27.1 2461 101025 041 3301 200 1357) 8142
St35 1 200005101 0403f 22,50 119.51 2481 268 2441 100936 067 651 200f 14731 8838
St36 | 20090510] 0138] 22.51] 119.01 86| 264 2391 1009.53 109 4.1 75 656] 393.6
S37 | 200005091 1750) 22,941 119.10 281 253 22.8 | 1009.00 035 0.0 22 110l 66.0
S38 | 200005091 1539) 23.00] 119.50 721 264 233 | 100890 312 6.6 12 4701 282.0
St390 1 200005091 13124 2301} 11991 1231 267 23.71 100936 306 40 110 712) 4632
St40 | 200005001 0953] 23521 119.92 941 261 2381 101078 343 33 109 6971 4182
St41 20090509]  0725] 2344 11949 561 249 2241101007 297 2.0 52 372) 2232
St42 | 200005091 0430f 23.50 119.01 S1 1 246 21.6 | 1009.00 040 1.2 45 238] 1428
St43 | 200005091 0135] 2400 119.35 60f 251 2191 1009.18 025 3.1 35 344) 2064
St44 | 20000508] 2258] 24001 119.53 0] 257 22.8 1 1009.71 014 40 60 388] 2328
St45 | 20090508] 2011f 24.02] 120.01 381 26.6 2401 1009.18 032] 580 33 236] 1416
St46 | 20090508] 1535] 2450 120.50 48 | 264 2541 1007.93 016 37 43 288] 172.8
St47 | 20000508] 1256] 24.50 | 120.00 604 254 24.1 | 1009.00 082 30 35 254) 1524
St48 | 20000508] 1006} 24,51 119.52 41 248 2131 100882 033 15.0 20 2211 1326
St49 | 20000508] 0600} 25.00 ] 120.00 11 244 22,31 100847 016 13.7 45 176] 1056
St50 | 20090508 0305} 25.01 ] 120.50 754 250 22.8 | 1007.04 066 6.7 70 3251 1950
Sto1 20090508f 0030} 25.09 | 12091 781 253 2341 1007.75 084 12.6 61 303] 1818
St52 | 20000507) 2032} 25511 120.49 661 245 21.9 1 1009.36 066 11.0 35 1148] 688.8
St53 | 20000507] 1646] 26,001 120.99 80| 246 2191101007 0591 670 12 407) 2442
St54 | 20090507) 1356f 2559 121.01 88 | 264 23.01 1009.53 065 12.4 85 527 3162
St55 | 20090507} 1035] 2550 121,51 120 25.1 22.9 | 1090.00 095 8.0 110 7131 4278
St56 | 20000507) 0735] 26.00| 121.51 721 243 21,61 1012.00 069 3.1 60 4001 2400
St57 | 20000507] 0445] 26,01 122.01 100 ] 249 2191101025 064] 590 15 518] 3108
St58 | 20000507] 0143] 2600 122,51 105 254 2181 1011.14 0721 600 100 682] 4002
St59 | 20090506 2235) 2598 | 122.97 951{ 252 21.0] 1012.56 120 33 89 6701 402.0
St60 | 20090506] 1900} 2550 123.00 7741 252 21.71 101096 012] 2401 200f 11051 663.0
St6l 20000506] 1550) 2551 { 122,51 3461 254 24.8 | 1012.00 013 8.7 110 684) 4104
St62 | 20000506] 12401 25501 122,01 1121 236 2131 101256 0201 4401 2001 16471 9882
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Chart 03. Basic observation data in Aug. 2009

Station Date SMT | Tati, | Tone, | Depth | SST ! AirT. | AirP. |Wind D.lWind E,ION.D| Fl. Ct. | V.M.S
St.01 200008251 1655 12486 112201 | 421 1300 | 274 1100722 064 2.2 200 1459 | 8754
St.02 | 20090825] 2020 ] 25.01 | 122.50 | 1437 |31.2 | 27.6 | 1008.11 062 8.7 200 1563 | 9378
St.03 | 20090825] 2331 12501 112301 | 1612 1305 | 281 |1008.11 078 33 200 1150 | 690.0
St.04 1 200908261 051612450 112250 1 590 1307 1 279 1100651 154 0.0 200 978 586.8
St.0S | 20090826] 0851 12449 | 122.01 | 1026 1306 | 285 |1007.93 2064 2.0 200 1101 | 660.6
St.06 | 20090826] 1408 12401 | 121.80 | 741 1317 | 301 |1006.51 202 0.0 200 1692 110152
St.07 1 20000826] 1717 12375 1 122,00 | 3445 1320 | 206 1100615 090 0.0 200 1245 | 747.0
St.08 | 20090826] 2035 12375 | 122.50 | 3092 1318 | 203 |1006.69 204 0.0 200 846 507.6
St.00 1 20090826] 2344 12375 | 123.00 | 3648 1316 | 286 1100669 082 0.0 200 1161 | 696.6
St.10 1 200908271 0502 123.00 | 12290 | 5422 1314 1 286 1100686 293 34 200 1440 | 8640
St.11 200908271 0830  23.01 ] 12250 | 5507 {315 | 293 11007.40 322 22 200 985 591.0
St.12 1 20000827] 1155 123.00 | 122.00 | 4880 1324 | 202 1100615 230 2.2 200 1131 | 6786
St.13 | 20090827] 15351 23.00 | 121.51 ] 2050 | 31.6 | 28.6 | 1004.91 185 4.8 200 1179 | 707.4
St.14 | 20090827] 1920 122,67 | 121.25 | 1116 1316 | 286 1100580 059 5.0 200 1256 | 7536
St.15 1 20000828] 1640 12225 1 121.00 | 1200 1316 | 204 1100473 054 2.2 200 1241 | 7446
St.16 | 20000828] 1322 12225 | 12151 ) 713 | 31.2 | 29.2 | 1005.08 010 24 200 973 583.8
St.17 | 20090828] 0948 |1 22.26 | 122.03 | 4620 1314 | 2907 1100633 359 2.0 200 930 558.0
St.18 1 20000828] 0635 12225 112249 | 4847 1313 | 287 1100615 353 2.6 200 1146 | 687.6
St.19 | 20090829] 1804 1 22.26 | 122,99 | 3278 1313 | 284 1100526 045 37 200 834 500.4
St.20 1 20090830] 0629 1 21.52 | 122,99 | 4837 1308 | 280 1100597 012 4.6 200 740 4440
St.21 200008301 0945 21,55 112251 1 4767 315 1 285 1100651 046 47 200 1074 | 6444
St.22 | 20090830] 1427 1 21.50 | 122.00 | 3462 1313 | 288 |1007.55 049 5.2 200 1416 | 8496
St.23 1 20090830] 1815 121,71 112018 1 2101 1313 | 284 1100544 063 3.6 200 1001 | 600.6
St24 1 20090830] 2142 121,68 | 12090 | 1196 131, 1 1 285 11007.22 060 6.0 200 1147 | 6882
St.25 1 20090831] 0130 1 21.51 | 12051 | 1800 131.0 | 282 1100597 075 64 200 839 5034
St.26 1 20090831] 0445 121.50 1 120.01 1 2945 1308 | 285 |1005.62 070 40 200 1408 | 8448
St.27 | 20090831] 0750 ] 21.35 | 12237 | 2881 | 31.2 | 287 |1007.21 081 4.3 200 1160 | 696.0
St.28 | 20090831] 1100 1 21.51 1 119.00 | 2763 1316 | 2900 |1006.86 039 2.2 200 1207 | 7242
St.20 1 20000831] 1427 122,00 1 119.00 | 1438 1322 | 207 1100597 301 2.0 200 996 597.6
St.30 | 20090831] 1752 122.00 | 119.50 | 2380 1320 | 294 |1005.80 152 5.0 200 1240 | 744.0
St.31 200008311 2104 1 22.00 12000 | 1065 1319 | 2906 |1007.04 094 10.5 200 | 53609 321654
St.32 1 20090001] 1235 122,01 112047 | 921 1315 1 203 1100615 073 12.8 200 I 3182 119092
St.33 | 20090901] 0328 12238 | 12033 | 280 131.1 | 275 |1005.80 063 2.8 200 990 594.0
St.34 | 20090901] 055512250 112001 | 619 131.0 | 286 1100615 002 2.8 200 1237 | 7422
St.35 1 20090001] 0920 12250 | 11951 1 234 1313 1 289 11007.40 027 1.0 200 1193 | 7158
St.36 | 20090901] 1250 1 22.50 | 119.01 36 312 1 278 1100597 347 5.0 75 367 2202
St.37 1 20090901] 1605 122,93 | 119.09 20 305 1 274 1100491 012 74 20 152 912
St.38 | 20090901] 1839 12301 11950 | 74 3.1 1 283 1100491 022 9.1 71 638 382.8
St.39 1 20090901] 2111 12300 | 11991 | 126 1313 | 286 |1006.69 053 0.0 120 673 4038
St.40 1 20090902] 0032 12350 1 11991 1 117 1308 | 283 |1005.08 178 37 100 789 4734
St.41 | 20090902] 0320 | 23.44 | 119.50 50 209 | 26.7 11003.48 000 24 45 397 238.2
St42 | 20090902] 0607 12350 | 119.01 | 5080 1295 | 27.1 1100384 027 12.5 45 257 154.2
St43 1 20090902] 0930 1 24.00 | 119.00 60 206 1 273 1100544 035 118 30 281 1686
St.44 | 20090902] 1227 ] 24.00 | 119.50 61 20.6 | 27.6 ]1004.55 024 11.6 55 314 1884
St45 | 20090902] 1550 1 24.00 | 119.99 4] 302 1 283 1100277 023 14.5 30 187 1122
St46 1 20000002] 2146 1 24,50 | 120.50 54 303 1 286 1100330 031 124 51 341 204.6
St.47 | 20090903] 0027 | 24.50 | 120.00 62 203 1 272 11002.79 042 12.8 55 351 210.6
St48 | 20090903] 0305 1 2451 | 119.50 63 201 1 272 1100241 033 11.8 53 727 4362
St.49 1 20090003] 0852 1 25.00 | 120.00 54 303 1 27.8 11003.84 048 142 50 405 243.0
St.50 | 20090903] 1210 1 25.00 | 120.50 79 205 1 280 11003.66 043 138 70 523 313.8
St.o1 200009031 1440 1 25.09 112092 | 76 200 1 279 1100295 045 10.6 65 639 3834
St.52 1 20090903] 1806 1 25.49 | 120.50 63 190 1 274 11003.66 045 9.8 30 356 213.6
St.53 1 20090903] 2250 1 25.99 | 120.99 30 208 1 275 11005.26 047 102 75 494 2064
St.54 | 20090004] 0152 12552 | 121.01 88 200 1 281 1100348 044 10.5 81 647 388.2
St.55 | 20090904] 0440 1 25.50 | 12149 | 113 ] 29.8 | 27.7 ]1003.13 053 1.6 105 573 343.8
St.56 | 20090904] 0754 12598 | 121.50 68 205 1 27.1 1100326 043 94 63 411 246.6
St.57 1 20090004] 1104 126,00 122,00 1 100 1302 | 283 1100437 060 8.0 95 628 376.8
St.58 | 20090904] 1400 ] 26.00 | 122.50 | 104 | 304 | 284 |1002.59 035 9.6 95 549 3294
St.59 - - - - - - - - - - - - -
St.60 - - - - - - - - - - - - -
St.61 200909041 2055 {2550 1 12250 | 400 {307 | 280 ]1003.48 056 9.8 200 1454 | 8724
St.62 1 20090904] 235512549 1122.00 1 119 1299 | 285 §1003.13 040 7.0 110 1020 | 612.0
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Chart 04. Basic observation data in Oct. 2009

Station Date | SMT | Tati, | Tong, | Depth | SST | Air T. | AirP, |Wind D.|Wind E.JOND]| FL Ct, | VIM.S
St.0] 20001013] 1925) 24,88 1 122,01 3261 2561 2261 101442 030 601 2001 149]1] 8946
St02 20001013 2225 25011 12250 14481 27.3 2541 101470 058 801 2001 1247] 7482
St.03 20001014] 0144] 25011 12301} 1602 { 2761 2531 101345 064 831 200f 1515] 909.0
St.04 20001014] 0653) 24511 122,50 011 2821 2631101434 025 1341 2001 12201 7374
St0S 20001014] 1010) 24,511 122,01 8001 2761 2541 101559 028 1001 2001 1556f 9336
St.06 200010141 1427) 24.00] 121.69 495 | 285 26.5 | 101220 052 10.1 2001 1349] 8094
St.07 20001014) 1717) 23771 121.99] 33921 2801 2581 1012,92 036 1241 2001 1347 8082
St.08 200010141 2110} 23771 122.50) 3532 ] 28611 2541 1015.05 054 1361 200f 1350] 8154
St.09 200910151 0054} 23751 123.00) 3642 | 2841 2521 1014.16 008 9.1 2001 11701 702.0
St10 20001015] 0554) 23001 12300) 53441 2871 2551 101292 041 831 2001 1380] 8334
St1l 20001015 0915} 2301 12251 5531 2921 2451 1013.63 069 801 200f 1355] 8130
St12 20001015) 1238) 23011 122.01] 4880] 2841 2631 1011.67 048 241 2001 1010] 606.0
St13 20001015] 1618) 23021 121511 20361] 2861 2621 1011.14 025 1721 2001 1390] 8340
St.14 20001015] 2008] 22,681 12125 1025f 2861 2591 101345 037 1481 200f 1577] 9462
St1d 20001015) 23401 22261 121.01] 1200] 287 27.0 1 101220 032 1151 2001 15251 915.0
St16 20001016] 0300] 22261 121,50 493 | 285 2631 101042 042 1241 200 2131 1278
St17 20001016 0620] 22261 122.00| 4556 29.1 27.2 | 1010.78 024 501 200 2561 1536
St18 20001016] 0052) 22251 12250 48461 2091 27.11 101096 118 471 2001 1489] 8934
St19 20001016] 1320] 22241 12300] 34831 2071 2069 | 100847 183 241 2001 1142] 6852
St.20 20091016] 1753] 21501 12300] 4919 2061 265 1008.11 186 431 2001 1559] 9354
St2] 20001016] 2108) 21491 12250 47881 2021 2541 1009.00 238 001 2001 1603] 961.8
St.22 20001017) 0025} 21521 12200} 3472 ] 204 ] 2581 1007.48 020 201 2001 1754] 10524
St.23 20001017] 0355] 21511 12150 2122 | 2891 251 100651 014 101 200] 1543] 9258
St.24 20001017] 07201 21501 121,00 11961 2801 2421 100722 310 701 2001 1419] 8514
St25 20001017{ 1033} 2151 12050} 1629 290 26.2] 1007.40 041 791 200 1300 780.0
St.26 20001017f 1325} 21511 120.00) 2946 2881 27.11 1005.97 024 441 2001 1231] 738.6
St27 20001017) 1625) 21511 11950) 2974 ] 285 253 | 100580 024 211 2008 1215] 7290
St.28 20091017] 1930] 21,501 119.00) 2756 2821 249 | 1006.86 046 631 200f 1208] 7248
St.29 20001017} 2255} 22,011 119.00] 1350] 2841 262 1007.93 018 641 2001 1400] 8400
St.30 20001018] 0223] 22,001 11950) 23141 2841 2521 100740 202 201 2001 1463] 8778
St31 20091018] 0556] 22,011 120.00] 1091 | 2841 249 | 1008.29 338 331 200f 1355] 813.0
St.32 20001018] 0908) 22,001 120,51 3641 283 2541 100971 091 1141 2001 1376f 825.6
St.33 20001018 1214] 22371 12033 3381 2841 2601 100847 256 371 2008 1342] 8052
St.34 20091018] 1440] 22,49 | 120.00 362 | 285 2541 1007.58 232 481 2001 1344] 8064
St35 20001018] 1804) 22491 119.50 2331 283 26.2 | 100847 275 431 2001 1414] 8484
St.36 20001018] 2055) 22511 119,02 841 2741 2561 101025 358 41 15 480] 2016
St.37 20001018] 2323] 22941 119.10 281 2721 2081101042 013 31 15 142] 852
St.38 200010191 0131) 23,001 119,50 771 2701 2121 1009.89 350 24 71 475] 2850
St.39 20091019 0405} 23.011] 11991 1261 2691 2271 1009.18 268 3.1 120 785] 4710
St.40 20091019 0655] 2350 119.92 1211 273 2431 101042 006 8.0 110 903] 541.8
St4] 20001019] 0028) 23441 11945 01 2661 2191 101131 357 42 45 346] 207.6
St42 20091019 1202} 23.50 | 119.00 5312671 2331101025 031 64 47 303] 2358
St43 20001019] 1525] 24,001 119.00 91 261 24.1 | 1008.82 031 6.1 30 3391 2034
St44 20001019] 1815] 24,141 119,50 6041 2641 2451101007 022 9.0 20 3511 2106
St45 20091019 2058] 24.00 ] 120.00 411 2691 2421 1011.49 027 124 30 166]  99.6
St.46 20091020] 0054) 24,501 120.50 31 267 2341 1011.14 041 8.0 49 3001 1854
StA47 200910201 03501 24,501 120,00 812061 2271 101131 039 111 2 226] 1356
St.48 200910201 0645] 24,511 11951 6312681 2421 1012.38 043 17.8 35 247) 1487
St.49 20001020] 1227] 25001 119,99 61 263 2321 101203 043 18.3 45 257 1542
St.50 20091020] 16001 25,001 120,50 741 2541 2291 101131 035 133 70 22] 3132
St.51 200910201 1915] 25.08 1 12091 721 2561 2311101416 058 14.8 60 4511 2706
St.52 200010201 22401 25501 120,50 664 2541 2271 101559 045 9.6 4 3001 2340
St.53 20001021f 0302} 26.00] 121.01 761 2591 2191101452 059 11.9 72 468] 280.8
St.54 20001021] 0613] 25511 121.00 871 259 2261 1015.05 059 12.0 82 965] 5790
St.55 20001021] 1003) 25511 121.49 1141 2581 2211 101576 054 13.7 109 701] 4206
St.56 200010211 1320} 26.00 | 121.50 681 2591 2241 1013.63 052 12.6 38 346] 207.6
St.57 200010211 1618] 26.00 | 122.00 100 ] 251 22.2 | 101345 044 10.4 92 499] 2994
St.58 200010211 1950] 26,01 ] 12249 1031 2621 2361 101345 038 13.8 100 7201 4320
St.59 20001021f 2328 26.00 | 123.00 951 27.1 2471 1012.56 038 142 91 556] 3336
St.60 20001022] 0250] 25511 123.00 7761 28.1 2531 1009.89 027 1261 200 971] 5826
St6l 20001022] 0612) 25511 122,50 3241 2741 2411101203 021 1281 2001 2130] 12780
St.62 20091022 08551 25501 122.00 1161 2591 2511 101327 035 83 110 6191 3714
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