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Preface

Taiwan is an island in the western Pacific Ocean. The Kuroshio continuously flows
northward along the eastern coast of Taiwan, which comprises a pathway for many migratory
fishes, such as mackerel, skip jack, tuna, billfish, shark, dolphinfish, etc. In the west, the
Taiwan Strait is much shallower and abundant in demersal fishes like Japanese butterfish, silver
pomfret, ribbon fish, eels, flounders, croaker, etc. In the past, experience was a major way to
determine the fishing ground. However, with the changing of climate, traditional criteria for
fishing grounds and fishing seasons are gradually ineffective for all kinds of fisheries. As a
result, a new model has to be established.

In my term as director of Coastal and Offshore Resource Research Center, investigations
were conducted to study the environmental characteristics of fishing grounds in the coastal
waters off southwestern Taiwan and South China Sea. Based on the historical background of the
period, the investigations focused mainly on the development of new fishing grounds. However,
with the changing of climate and industrialization, assessments of the fishery resources became
the priority for fishery researches. Therefore, based on the hydrography of the surrounding
waters off Taiwan, Fisheries Research Institute implemented the Taiwan Cooperative Oceanic
Fisheries Investigations (TaiCOFI) program to investigate in the dynamics between fishery
resources and environmental factors.

In order to make advances in fisheries research in Taiwan, Fisheries Research Institute
published“Cruise Report of TaiCOFI Surveys in 2008”to provide our investigation results to
the public. Special thanks have to be expressed to Professor Emeritus Dr. Kawasaki of Tohoku
University and Dr. Nancy Lo of the Southwest Fisheries Science Center, for their valuable
advices to the program. In addition, we will extent our special appreciation for your advices to
improve this report. In the future, we hope TaiCOFI program can make greater contribution 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 2008 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.
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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, March, July and October in 2008. 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).

2. Water sampling for chlorophyll-a and nutrients:

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

3. 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.

4. 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..

5. 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.

Vil
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Laboratory procedures

Seawater samples were collected at discrete depths (from 5 to 150 m) for inorganic nutrients
(NO, ~ 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 (NO,) 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 543 nm for final determination
of concentrations.

2. Phosphate

Phosphate (PO,) 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% HCI ~ 10% Ammonium molybdate and 10% Oxalic acid and
then 1-amino-2-naphthol-4-sulfonic acid ~ Na,SO; 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

Seawater samples were filtered through Whatman GF/F filters and preserved in liquid nitrogen
until analysis. Pigments were extracted in cold acetone (90%) for 24 - 48 hours. For the final
determination of chl-z, samples were centrifuged at 3000 rpm under 4°C for 15 seconds and then the
acetone extracts were acidified by HCI for 5 minutes. The final determination of chlorophyll-a and
phaeopigments were measured by using a fluorimeter

5. Primary productivity

Primary productivity was measured by the Dissolved Oxygen method. Seawater samples were
cultured in the light and dark tanks for 24 hours and then 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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Chart 1. Basic observation dada in Jan. 2008

Statio Date SMT | Lati. | Long. | Depth | SST | AirT. Air P. |Wind D.|Wind F.|O.N.D.| FI. Ct. |V.W.S.
St.01 20080113 | 1635 24.87 122.00 0284 21.1 16.6 1019.00 011 9.9 200 1487 892.2
S$t.02 - - - - - - - - - - - - -
$t.03 - - - - - - - - - - - - -
St.04 - - - - - - - - - - - - -
St.05 20080113 1354 24.50 122.00 0706 23.5 17.3 1018.00 006 15.1 200 1444 866.4
St.06 20080113 0910 24.00 121.68 0337 24.4 18.8 1019.00 034 17.9 200 1568 940.8
St.07 20080113 0439 23.77 122.00 3116 25.2 19.3 1014.00 014 21.3 200 1776 1065.6
S$t.08 20080112 2350 23.76 122.51 3329 25.6 23.1 1015.00 006 16.3 200 1636 981.6
S$t.09 20080112 2017 23.75 122.99 3618 25.9 23.7 1015.00 020 10.1 200 1685 1011
St.10 20080112 1619 23.00 122.99 5275 26.6 23.8 1013.00 084 8.3 200 1331 798.6
St.11 20080112 1235 23.00 122.50 5532 26.5 23.7 1013.00 116 4.6 200 1464 878.4
St.12 20080112 0148 22.98 121.98 4906 271 25.1 1011.00 190 6.06 200 1556 933.6
St.13 20080111 2056 22.98 121.51 1953 26.7 23.9 1012.00 276 5.7 200 1512 907.2
St.14 20080111 1832 22.67 121.25 119 26.5 23.2 1011.00 002 7 200 1030 618
St.15 20080111 1535 22.25 121.00 1209 26.2 23.1 1011.00 326 3.3 200 1451 870.6
St.16 20080111 1230 22.26 121.50 0531 26.8 24.3 1012.00 021 4.6 200 1620 972
St.17 20080111 0914 22.25 122.00 4560 26.6 23.7 1015.00 259 6 200 1320 792
St.18 20080111 0600 22.24 122.51 4862 26.4 23.8 1013.00 114 6.7 200 1732 1039.2
St.19 20080111 0301 22.24 122.99 0338 25.4 24.0 1013.00 091 4.2 200 1745 1047
St.20 20080110 2220 21.50 123.00 4917 27.3 24.3 1013.00 113 9.3 200 1285 771
St.21 20080110 1905 21.50 122.50 4790 27.3 24.9 1013.00 099 13 200 1285 771
St.22 20080110 1552 21.50 122.00 3460 27.2 24.6 1012.00 086 12.4 200 1493 895.8
St.23 20080110 1216 21.50 121.50 2126 27.8 24.9 1013.00 087 8.1 200 1237 742.2
St.24 20080110 0850 21.50 121.00 1019 27.0 25.0 1015.00 073 7.4 200 1443 865.8
St.25 20080110 0537 21.51 120.50 1776 271 25.0 1013.00 091 10 200 1568 940.8
St.26 20080110 0219 21.51 120.00 2958 25.8 24.6 1012.00 109 10.8 200 1462 877.2
St.27 20080108 0235 21.50 119.50 2990 25.4 24.0 1014.00 106 6.7 200 1574 944.4
St.28 20080107 2333 21.50 119.00 2800 25.4 24.0 1015.00 085 7.5 200 1722 1033.2
St.29 20080107 2010 22.01 119.01 1450 25.0 22.7 1016.00 023 7.5 200 1520 912
St.30 20080108 0605 22.00 119.50 2358 23.9 23.7 1014.00 107 5 200 1637 982.2
St.31 20080109 2210 22.00 120.00 1175 27.4 24.5 1014.00 081 9.6 200 1227 736.2
St.32 20080109 1940 22.01 120.50 0312 26.7 24.2 1012.00 067 9.6 200 1646 987.6
St.33 20080109 1645 22.37 120.33 0493 26.7 24.5 1012.00 167 4.2 200 1231 738.6
St.34 20080108 1214 22.51 119.99 0730 26.3 23.0 1014.00 000 6.3 200 1466 879.6
St.35 20080108 0920 22.50 119.50 0230 26.0 23.4 1016.00 016 5.7 200 1451 870.6
St.36 20080107 1724 22.52 119.01 0082 24.9 21.9 1015.00 037 3.6 72 550 330
St.37 20080107 1507 22.94 119.10 0028 241 21.0 1014.00 014 6.1 20 200 120
St.38 20080107 1250 23.00 119.51 0072 25.4 22.8 1016.00 008 5.2 65 474 284.4
St.39 20080107 1030 23.01 119.92 0124 25.0 23.0 1017.00 011 6.5 100 837 502.2
St.40 20080107 0700 23.50 119.92 0121 241 20.5 1017.00 012 8.3 15 1427 856.2
St.41 20080107 0440 23.44 119.50 0052 22.4 19.9 1016.00 009 8 48 402 241.2
St.42 20080107 0210 23.50 119.00 0052 21.3 18.9 1016.00 021 8.1 45 346 207.6
St.43 20080106 2322 24.00 119.01 0061 20.7 18.7 1018.00 354 3.6 40 257 154.2
St.44 20080106 2045 24.01 119.50 0064 22.4 18.4 1017.00 033 6.6 60 532 319.2
St.45 20080106 1807 24.00 120.00 0040 221 18.3 1017.00 014 9.2 35 382 229.2
St.46 20080106 1420 24.50 120.50 0052 19.6 17.4 1016.00 021 10.7 47 450 270
St.47 20080106 1136 24.50 119.99 0062 19.5 16.1 1018.00 032 12.3 55 386 231.6
St.48 20080106 0848 24.51 119.50 0061 21.0 16.1 1019.00 030 14.3 45 247 148.2
St.49 20080106 0445 25.00 120.00 0051 19.6 15.4 1017.00 020 12 45 231 138.6
St.50 20080106 0150 25.12 120.50 0077 19.4 17.2 1018.00 032 10 70 525 315
St.51 20080105 2311 25.01 120.92 0079 19.4 17.5 1018.00 058 1.9 70 440 264
St.52 20080105 1955 25.50 120.50 0065 19.6 16.7 1019.00 050 9.7 45 255 153
St.53 20080105 1615 26.00 121.00 0078 20.2 15.8 1019.00 045 9.6 73 575 345
St.54 20080105 1303 25.51 121.01 0086 20.2 16.5 1018.00 024 12.8 85 1357 814.2
St.55 20080105 0950 25.50 121.51 0120 20.2 17.2 1021.00 032 8.7 100 141 84.6
St.56 20080105 0720 26.00 121.50 0068 20.8 16.5 1012.00 022 10.1 65 1092 655.2
St.57 20080105 0443 26.01 122.00 0100 21.6 16.7 1018.00 004 8.5 80 681 408.6
St.58 20080105 0217 26.01 122.50 0105 21.8 16.3 1018.00 009 124 99 653 391.8
St.59 20080104 2335 26.00 123.00 0093 22.8 17.3 1017.00 015 9 75 662 397.2
St.60 20080104 2030 25.50 123.00 0774 23.2 19.2 1018.00 216 7.2 200 1673 1003.8
St.61 20080104 1706 25.52 122.49 0209 21.6 17.5 1018.00 278 3.1 200 1697 1018.2
St.62 20080104 1325 25.51 122.00 0117 19.6 16.2 1018.00 044 8.4 10 906 543.6
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Chart 2. Basic observation dada in Mar. 2008

Station| Date SMT | Lati. | Long. | Depth | SST | AirT. | Air P. |Wind D.|Wind F.| O.N.D. | FI. Ct. |V.W.S.
St.01 20080113 | 1635 24.87 122.00 0284 21.1 16.6 1019.00 011 9.9 200 1487 892.2
St.01 20080313 1645 24.52 122.00 0377 23.0 20.6 1012.00 005 1.0 200 2157 1294.20
St.02 20080313 1949 24.60 122.30 1467 23.9 20.0 1013.00 130 6.0 200 1469 881.40
S$t.03 20080313 2257 25.01 122.60 1607 23.9 20.0 1013.30 329 9.8 200 1964 1178.40
St.04 20080313 0334 24.60 122.30 0642 25.0 211 1012.00 351 10.9 200 1663 997.80
St.05 20080314 0704 24.31 122.00 0876 23.9 20.0 1013.00 030 14.0 200 1347 808.20
St.06 20080314 1100 24.01 121.41 0318 25.7 20.3 1015.00 070 1.0 200 1868 1120.80
St.07 20080314 1428 23.46 121.60 3112 25.5 20.0 1013.00 040 12.0 200 1653 991.80
St.08 20080314 1800 23.45 122.29 3218 25.2 21.2 1013.00 032 10.9 200 1809 1085.40
St.09 20080314 2138 23.46 122.59 3646 24.3 20.6 1015.00 019 1.0 200 1561 936.60
St.10 20080315 0240 23.01 123.00 5747 25.4 21.3 1013.00 270 9.0 200 1963 1177.80
St.11 20080315 0550 23.01 122.30 5522 25.1 21.8 1015.00 027 9.2 200 1469 881.40
St.12 20080315 0905 23.00 122.00 4884 25.8 23.3 1015.00 064 6.2 200 1598 958.80
St.13 20080315 1224 23.01 121.31 2057 25.9 21.6 1014.00 058 9.0 200 1426 855.60
St.14 20080315 1605 22.41 121.15 1084 26.9 22.6 1013.00 120 9.0 200 1440 864.00
St.15 20080315 1945 22.16 121.00 1116 22.6 22.0 1014.00 006 9.8 200 1490 894.00
St.16 20080315 2300 22.16 121.30 0460 26.5 23.6 1013.00 044 7.8 200 1175 705.00
St.17 20080316 0157 22.15 121.60 4568 26.5 23.1 1012.00 130 6.0 200 1287 772.20
St.18 20080316 0515 22.15 122.31 4872 26.8 23.4 1011.90 125 5.0 200 1725 1035.00
St.19 20080316 0820 22.15 123.00 3623 271 23.9 1013.20 090 5.6 200 1291 774.60
St.20 20080316 1305 21.30 122.59 4655 271 25.7 1011.10 12 3.0 200 1530 918.00
St.21 20080316 1604 22.30 122.30 4789 27.4 241 1010.00 040 5.0 200 2030 1218.00
St.22 20080316 1909 21.30 122.00 3469 27.0 24.5 1011.10 095 5.0 200 1125 675.00
St.23 20080316 2228 21.30 121.31 2054 27.2 24.4 1011.00 095 7.8 200 1372 823.20
St.24 20080317 0210 21.30 121.01 0894 27.4 24.6 1009.70 085 6.6 200 1935 1161.00
St.25 20080317 0534 21.30 120.30 1749 27.0 24.2 1010.10 090 5.0 200 1572 943.20
St.26 20080317 0854 21.30 120.00 2935 26.5 24.2 1010.60 080 5.0 200 1212 727.20
St.27 20080317 1210 21.30 11.30 2996 26.9 24.7 1010.00 048 4.8 200 1030 618.00
St.28 20080317 1523 21.30 119.00 2766 26.8 24.2 1007.60 033 7.3 200 114 668.40
St.29 20080317 1940 22.00 118.60 1339 26.0 22.9 1009.70 028 8.5 200 1508 904.80
St.30 20080317 2341 22.00 119.29 2272 26.0 241 1010.30 150 4.6 200 1380 828.00
St.31 20080318 0330 21.59 119.60 1126 26.6 25.1 1008.50 145 3.6 200 1487 892.20
St.32 20080318 0719 21.60 120.30 0245 27.0 25.0 1009.90 105 5.2 200 1246 747.60
St.33 20080318 1036 22.23 120.20 0472 25.6 25.8 1010.30 121 2.2 200 1010 606.00
St.34 20080318 1304 22.30 120.01 0618 25.4 25.1 1007.80 122 2.2 200 981 588.60
St.35 20080318 11631 22.30 119.30 0233 25.8 23.8 1007.20 003 5.6 200 1186 711.60
St.36 20080318 0150 22.30 119.00 0085 25.4 22.8 1009.50 026 3.3 80 592 355.20
St.37 20080318 2238 22.56 119.06 0030 24.8 22.0 1009.70 040 5.3 15 124 74.40
St.38 20080319 0102 23.00 119.30 0077 25.1 23.2 1009.70 326 3.0 70 561 336.60
St.39 20080319 0346 23.01 119.54 0122 25.4 22.9 1008.50 355 9.3 100 962 577.20
St.40 20080319 0650 23.30 119.55 0121 25.4 23.1 1009.50 006 1.3 100 604 362.40
St.41 20080319 0936 23.26 119.30 0058 24.5 21.9 1011.90 070 10.2 42 314 188.40
St.42 20080319 1211 23.30 119.00 0054 24.2 21.4 1012.20 000 13.2 49 269 161.40
St.43 20080320 1816 23.60 119.00 0058 22.2 16.6 1013.00 026 1.3 50 423 253.80
St.44 20080321 0215 24.03 119.30 0069 23.0 16.9 1014.00 010 10.6 66 860 516.00
St.45 20080321 0507 24.03 120.00 0042 23.2 18.8 1014.00 010 12.5 35 342 205.20
St.46 20080321 0838 24.29 120.29 0052 23.8 21.8 1014.00 227 2.2 46 297 178.20
St.47 20080321 1105 24.30 120.00 0063 22.6 17.2 1013.00 007 1.7 50 358 214.80
St.48 20080320 2340 24.30 119.29 0072 22.5 16.9 1012.00 359 12.9 60 615 369.00
St.49 20080321 1449 24.59 120.00 0050 211 14.9 1011.00 015 12.8 45 280 168.00
St.50 20080321 1726 25.00 120.31 0074 21.5 17.5 1011.00 012 8.8 69 529 317.40
St.51 20080321 1955 25.05 120.54 0072 22.9 19.9 1011.00 115 5.0 70 797 478.20
St.52 20080321 2337 25.30 120.30 0066 21.4 16.5 1012.00 350 6.2 60 553 331.80
St.53 20080322 0309 26.00 120.60 0078 20.8 15.1 1011.00 060 4.6 72 612 367.20
St.54 20080322 0613 25.30 120.60 0090 21.9 18.4 1011.00 030 2.6 84 818 490.80
St.55 20080322 0916 25.30 121.30 0116 22.6 20.2 1012.00 269 4.0 10 761 456.60
St.56 20080322 1209 25.59 121.30 0068 23.2 18.3 1010.00 178 2.0 60 1012 607.20
St.57 20080322 1427 25.60 120.00 0100 21.7 18.9 1009.00 121 0.0 95 338 202.80
St.58 20080322 1648 26.00 122.30 0104 23.2 20.9 1009.00 230 4.2 98 631 378.60
St.59 - - - - - - - - - - - - -
St.60 20080323 2109 25.30 122.60 0775 25.6 23.2 1010.00 172 9.0 200 1511 906.60
St.61 20080323 0023 25.31 122.30 0326 25.0 20.2 1009.00 120 8.1 200 1780 1068.00
St.61a 20080323 0213 25.30 122.16 0156 23.5 18.5 1010.00 089 10.2 140 1059 635.40
St.62 20080323 0356 25.30 122.01 0114 21.0 19.6 1010.00 035 1.2 105 617 370.20
St.62a 20080323 0534 25.30 121.46 0114 23.3 16.0 1010.00 027 14.1 105 1032 619.20
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Chart 3. Basic observation dada in Jul. 2008

Station| Date SMT | Lati. | Long. | Depth | SST | AirT. | Air P. |Wind D.|Wind F.| O.N.D. | FI. Ct. |V.W.S.
St.01 20080703 | 1320 24.52 122.01 0344 29.8 28.7 1002.19 185 7.5 200 2 1.2
S$t.02 20080704 1818 24.59 122.30 1469 29.7 28.7 1001.30 167 8.1 200 1089 653.4
S$t.03 20080704 2114 25.01 123.01 1633 30.2 29.1 1000.80 181 7.2 200 1237 7422
St.04 20080704 0320 24.30 122.31 0595 28.3 28.0 1001.80 187 7.5 200 780 468.0
St.05 20080705 0800 24.31 122.01 1039 29.7 28.5 1000.20 200 6.4 200 1449 869.4
St.06 20080705 1330 24.01 122.41 0741 30.8 29.0 1000.70 169 6.0 200 972 583.2
St.07 20080705 1615 23.45 122.00 3445 31.4 29.3 999.90 172 6.5 200 1200 720.0
St.08 20080705 1917 23.45 122.30 3092 31.1 29.3 1001.10 166 6.0 200 991 594.6
St.09 20080705 2229 23.45 122.59 3618 30.8 29.8 1002.40 175 6.7 200 121 672.6
St.10 20080706 0345 20.00 123.00 5566 30.8 27.8 1009.50 145 4.3 200 1092 655.2
St.11 20080706 0702 23.00 122.30 5533 30.7 28.0 1001.70 242 9.1 200 882 529.2
St.12 20080706 1003 23.00 122.00 4905 30.7 28.8 1001.10 134 0.0 200 941 564.6
St.13 20080706 1330 23.00 121.31 2130 31.4 28.8 1000.60 19 2.0 200 1091 654.6
St.14 20080706 1745 22.40 121.15 174 31.2 27.9 1000.10 134 0.0 200 1001 600.6
St.15 20080706 2139 22.15 121.00 1210 30.2 27.2 1000.80 014 3.6 200 1128 676.8
St.16 20080707 0048 22.15 121.29 0484 30.4 27.6 999.90 042 0.0 200 1206 723.6
St.17 20080707 0352 22.15 121.59 4574 28.1 27.2 999.40 105 0.0 200 1221 732.6
St.18 20080707 0710 22.15 122.30 4871 30.0 29.6 999.50 065 0.0 200 1376 825.6
St.19 20080707 1020 22.15 122.60 3630 31.4 28.5 1000.20 100 0.0 200 990 594.0
$t.20 20080707 1450 22.30 122.60 4973 31.8 29.0 999.50 190 3.6 200 131 678.6
St.21 20080707 1750 21.30 122.30 4784 31.5 28.9 998.80 296 0.0 200 1324 794.4
St.22 20080707 2100 21.30 121.60 3464 31.0 26.7 1001.70 275 2.8 200 1110 666.0
St.23 20080708 2415 21.30 121.33 4178 30.4 28.4 1000.00 269 2.4 200 1142 685.2
St.24 20080708 0322 21.31 120.60 1209 30.3 25.9 1000.10 258 3.0 200 1321 792.6
St.25 20080708 0659 21.30 120.31 1888 30.4 28.4 1001.10 168 4.3 200 1054 632.4
St.26 20080708 1020 21.30 120.00 2946 30.8 27.4 1001.50 173 8.4 200 1062 637.2
St.27 20080708 1320 21.30 119.30 2975 30.7 25.1 1000.40 215 14.5 200 1148 688.8
St.28 20080708 1639 21.30 119.02 2815 29.1 28.3 1000.60 190 8.8 200 1049 629.4
St.29 20080708 1950 22.00 120.30 1472 30.5 25.2 1002.20 183 7.1 200 1217 730.2
St.30 20080708 2300 22.00 119.30 2432 30.2 26.6 1003.30 200 14.4 200 1224 734.4
St.31 20080710 1605 22.60 120.00 1184 29.2 26.7 999.70 188 2.2 200 1299 779.4
St.32 20080710 1310 22.00 120.30 0304 29.3 25.9 1000.60 266 1.0 200 991 594.6
St.33 20080710 1020 22.23 120.20 0326 29.5 25.1 1001.50 263 7.3 185 1300 780.0
St.34 20080710 1922 22.30 119.60 0634 29.3 27.0 1000.10 208 1.7 200 1002 601.2
St.35 20080710 2216 22.31 119.30 0241 29.0 24.5 998.80 034 0.0 200 996 597.6
St.36 20080711 0112 22.30 119.14 0086 29.3 21.7 999.40 025 0.0 80 51 306.6
St.37 20080711 0332 22.56 119.06 0027 29.3 25.6 999.40 031 2.0 22 160 96.0
St.38 20080711 0528 23.00 119.30 0073 28.8 25.6 998.30 129 4.2 68 282 169.2
St.39 20080711 0730 22.60 119.51 0121 29.6 26.9 998.40 160 3.1 120 579 347.4
St.40 20080711 1014 23.30 119.55 0094 30.1 27.0 998.30 214 4.2 105 638 382.8
St.41 20080711 1230 23.26 119.30 0051 28.8 26.2 997.60 206 5.2 45 296 177.6
St.42 20080711 1459 23.30 119.00 0051 29.0 26.1 995.00 214 5.9 47 223 133.8
St.43 20080711 1725 23.55 119.00 0060 29.5 28.2 995.30 200 7.6 55 213 127.8
St.44 20080711 1950 23.60 119.30 0063 29.2 25.9 996.50 177 5.8 48 215 129.0
St.45 20080711 2210 24.00 120.00 0040 29.2 27.2 997.60 186 6.4 30 180 108.0
St.46 20080712 0126 24.16 120.16 0042 29.5 26.1 997.20 189 5.7 45 293 175.8
St.47 20080712 0400 2417 120.16 0060 29.5 26.1 997.20 208 8.5 50 207 124.2
St.48 20080712 0640 24.30 119.30 0060 28.8 26.6 996.00 232 3.4 55 207 124.2
St.49 20080712 0950 25.00 120.00 0051 29.4 27.8 955.00 306 0.0 46 252 151.2
St.50 20080712 1157 25.00 120.30 0076 28.9 21.7 997.10 034 0.0 65 333 199.8
St.51 20080712 1355 25.05 120.54 0075 29.9 28.4 996.00 283 4.0 60 239 143.4
St.52 20080712 1650 25.31 120.31 0066 29.5 271 995.50 160 24 60 206 123.6
St.53 20080712 2004 25.60 121.00 0080 29.2 28.1 997.60 114 3.6 69 272 163.2
St.54 20080713 0225 25.30 120.60 0090 29.2 26.4 997.60 247 4.3 85 150 90.0
St.55 20080713 0505 25.30 121.30 0115 29.6 26.8 998.10 358 0.0 105 292 175.2
St.56 20080713 0802 25.60 121.30 0068 29.5 26.9 999.90 245 1.7 63 188 112.8
St.57 20080713 1028 25.59 121.60 0100 29.9 26.7 999.90 197 4.3 90 348 208.8
St.58 20080713 1906 25.59 122.30 0106 30.5 28.4 999.40 149 4.7 100 226 135.6
St.59 20080713 2135 26.02 122.60 0097 29.8 28.2 1001.50 140 34 92 201 120.6
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Chart 4. Basic observation dada in Oct. 2008

Station| Date SMT | Lati. | Long. | Depth | SST | AirT. | Air P. |Wind D.|Wind F.| O.N.D. | FI. Ct. |V.W.S.
St.01 20081014 | 1220 24.86 122.01 0375 26.6 23.6 1014.52 166 1.7 200 1589 953.4
S$t.02 20081014 1604 25.00 122.51 1440 28.8 26.4 1013.63 053 9.0 200 1071 642.6
S$t.03 20081014 1917 25.02 123.00 1587 28.8 26.1 1015.76 047 8.8 200 1164 698.4
St.04 20081014 2350 24.50 122.50 0595 29.2 26.3 1015.41 050 9.0 200 1055 633
St.05 20081015 0310 24.51 122.00 0656 29.4 26.5 1015.00 042 5.6 200 17 670.2
S$t.06 20081015 0806 24.01 121.69 0504 28.8 26.2 1015.76 076 2.2 200 941 564.6
St.07 20081015 | 10045 23.77 121.99 3232 28.8 271 1014.52 066 8.6 200 112 667.2
S$t.08 20081015 1400 23.76 122.49 3160 29.2 26.2 1012.38 061 13.4 200 889 533.4
St.09 20081015 1745 23.76 122.99 2700 28.1 26.7 1012.83 048 1.7 200 1036 621.6
St.10 20081015 2228 20.01 123.01 5408 29.1 25.8 1011.85 063 1.0 200 1136 681.6
St.11 20081016 0140 23.01 122.50 5508 29.7 27.2 1010.42 040 12.9 200 1482 889.2
St.12 20081016 0500 23.01 122.01 4878 29.9 26.5 1010.25 069 10.3 200 1482 889.2
St.13 20081016 0940 23.01 121.51 1982 29.7 24.2 1012.56 046 6.3 200 1442 865.2
St.14 20081016 1247 22.68 121.25 1176 28.5 26.3 1010.42 012 8.6 200 172 703.2
St.15 20081016 1610 22.27 121.00 1208 28.9 27.0 1009.18 046 1.1 200 1192 715.2
St.16 20081016 1928 22.26 121.50 0512 28.3 25.6 1011.67 025 71 200 1068 640.8
St.17 20081016 2242 22.25 122.00 4561 28.7 26.4 1011.37 066 5.4 200 1460 876
St.18 20081017 0150 22.25 122.51 4840 28.8 26.9 1010.60 056 5.7 200 1158 694.8
St.19 20081017 0500 22.25 123.01 3400 28.9 27.6 1009.53 032 3.4 200 1083 649.8
St.20 20081017 1000 21.50 122.99 5026 29.5 28.0 1010.78 324 2.2 200 1216 729.6
St.21 20081017 1305 21.49 122.50 4780 29.4 27.2 1009.19 009 2.2 200 1352 811.2
St.22 20081017 1610 21.50 122.00 3447 29.5 20.0 1008.80 063 10.9 200 1386 831.6
St.23 20081017 1900 21.50 121.52 2076 29.3 16.8 1009.89 063 9.6 200 173 703.8
St.24 20081017 2216 21.50 121.02 176 29.4 22.9 1010.96 062 10.8 200 1311 786.6
St.25 20081018 0200 21.50 120.51 1742 28.2 27.2 1009.53 064 10.4 200 510 306
S$t.26 20081018 0521 21.50 120.01 2947 29.4 21.7 1009.53 081 10.0 200 1770 1062
St.27 20081018 0830 21.50 119.51 2936 28.7 28.6 1012.20 235 22 200 1263 757.8
St.28 20081018 1150 21.50 119.00 2812 28.8 271 1011.31 343 5.0 200 1M1 666.6
St.29 20081018 1510 22.01 118.99 1394 29.2 26.5 1010.66 351 6.4 200 1351 810.6
St.30 20081018 1753 22.00 119.49 2381 28.8 28.7 1011.49 286 0.0 200 1285 771
St.31 20081018 2106 21.98 119.99 1092 28.9 27.3 1012.20 181 0.0 200 1068 640.8
St.32 20081019 0014 21.99 121.50 0270 29.1 27.3 1011.49 270 3.7 200 678 406.8
St.33 20081019 0245 22.38 120.33 0149 28.6 26.2 1010.66 051 2.2 120 773 463.8
St.34 20081019 0442 22.50 120.01 0677 28.8 26.7 1010.85 200 0.0 200 976 585.6
St.35 20081019 0740 22.51 119.51 0218 28.8 26.7 1010.60 283 0.0 200 917 550.2
S$t.36 20081019 1005 22.51 119.01 0085 28.3 26.7 1012.30 323 22 80 427 256.2
St.37 20081019 1241 22.94 119.10 0030 28.3 28.1 1009.98 039 10.9 24 176 105.6
St.38 20081019 1450 23.00 119.49 0076 28.8 26.5 1009.53 356 7.0 70 374 2244
St.39 20081019 1705 23.01 119.90 0126 28.8 26.9 1009.77 352 7.2 115 511 306.6
St.40 20081019 2018 23.51 119.91 0104 28.3 26.5 1010.60 014 71 102 461 276.6
St.41 20081019 2240 23.44 119.50 0050 27.3 25.7 1011.37 016 71 40 202 121.2
St.42 20081020 0110 23.50 119.00 0054 21.7 25.6 1011.14 028 12.1 49 199 119.4
St.43 20081020 0430 24.00 119.00 0061 27.3 25.5 1011.53 019 14.4 60 345 207
St.44 20081020 0735 24.04 119.50 0066 27.0 25.6 1010.80 044 16.5 48 21 126.6
St.45 20081020 1010 24.05 120.00 0038 27.0 26.3 1009.00 020 7.5 30 185 1M
St.46 20081020 1330 24.49 120.48 0054 27.9 26.5 1010.25 003 74 45 175 105
St.47 20081020 1605 24.50 120.01 0062 27.2 25.4 1009.71 020 1.4 55 266 159.6
St.48 20081020 1830 24.49 119.48 0067 27.0 25.1 1011.14 033 13.6 60 288 172.8
St.49 20081020 2250 24.99 120.00 0054 25.2 23.9 1006.00 043 10.1 43 231 138.6
St.50 20081021 0207 25.00 120.51 0077 25.7 23.9 1009.00 049 1.5 72 442 265.2
St.51 20081021 0419 25.09 120.91 0074 26.9 24.7 1007.00 033 2.0 70 406 243.6
St.52 20081021 0733 25.50 120.50 0062 26.9 24.7 1007.00 064 11.0 55 300 180
St.53 20081021 111 26.01 121.00 0076 27.9 25.4 1011.09 043 7.0 70 374 2244
St.54 20081021 1406 25.50 121.00 0089 21.7 25.5 1009.07 082 8.2 80 458 274.8
St.55 20081021 1650 25.50 121.49 0118 26.4 25.6 1010.07 093 8.4 100 589 353.4
St.56 20081022 1214 25.98 121.50 0068 27.4 26.2 1010.25 249 2.0 60 259 155.4
St.57 20081022 0940 26.00 120.00 0099 27.0 26.2 1012.03 182 0.0 92 440 264
St.58 20081022 0708 26.00 122.50 0103 28.3 26.7 1011.67 214 1.0 99 603 361.8
St.59 20081022 0420 26.00 123.00 0094 28.1 25.7 1010.78 220 0.0 85 452 271.2
St.60 20081022 0114 25.50 122.98 0776 28.2 26.3 1011.49 269 0.0 200 1096 657.6
St.61 20081021 2225 2517 122.50 0405 26.2 26.2 1012.74 092 2.0 200 1227 736.2
St.61a 20081021 2055 25.50 122.25 0278 25.2 25.1 1012.38 042 0.0 200 1306 783.6
St.62 20081021 1934 25.50 120.00 0116 25.5 24.8 1011.85 092 8.4 10 537 3222
St.62a 2008/1021 1815 25.50 121.75 0111 26.1 25.3 1011.49 105 6.7 105 500 300
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Fig. 7. Temperature distribution in Jul. 2008

1



2 T 21

= T T T = T T
19 120 12 122 123 19 120 1

W T
122 123

2 T T 21

) T ¥ T T T
119 120 1 122 123 119 120 1

2 T T 21

) T ¥ T T T
119 120 1 122 123 119 120 1

13 17 21 25

8. 2008-10-144t R K8 oA
Fig. 8. Temperature distribution in Oct. 2008

12

T T
122 123

29 (C)



21 1 T T T T 21 1 — T T T
119 120 121 122 123 119 120 121 122 123

21 1 T T T T 21 1 — T T T
119 120 m 122 123 119 120 o 122 123

32.0 32.8 33.5 343 35(psu)

9. 2008-01-0441 R & & 5 A
Fig. 9. Salinity distribution in Jan. 2008
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Fig. 10. Salinity distribution in Mar. 2008
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Fig. 11. Salinity distribution in Jul. 2008
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Fig. 13. Nitrate (NO,) distribution in Jan. 2008
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Fig. 15. Nitrate (NO,) distribution in Jul. 2008

19



21 T T T T T 21 T T T T
119 120 121 122 123 119 120 121 122 123

21 =T T T T T 21 = T T T T
19 120 121 122 123 19 120 12 122 123
0.0 1.0 2.0 3.0 4.0(pMm)

Bl 16. 2008-10-14#%k 54 & B (NO,) /R & o
Fig. 16. Nitrate (NO,) distribution in Oct. 2008

20



21 =T T T T T 21 T T T T T
119 120 121 122 123 119 120 121 122 123

21 —3 T T T T 21 T T T T T
19 120 12 122 123 19 120 1 122 123

21 - 21

R T T T R T T T T
Mo 120 a1 12 123 Mo 20 21 2 a3
0.0 05 1.0 15 ' 2.0(uM)

B 17. 2008-01-04 4%k &% 8 8 (PO,) R & » A
Fig. 17. Phosphate (PO,) data in Jan. 2008
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Fig. 18. Phosphate (PO,) distribution in Mar. 2008
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Fig. 19. Phosphate (PO,) distribution in Jul. 2008
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Fig. 20. Phosphate (PO,) distribution in Oct. 2008
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Fig. 21. Silicate (S10,) distribution in Jan. 2008
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Fig. 22. Silicate (S10,) distribution in Mar. 2008
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Fig. 23. Silicate (S10,) distribution in Jul. 2008
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Fig. 24. Silicate (Si0O,) distribution in Oct. 2008
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Fig. 25. chlorophyll(chl-a) distribution in Jan. and Mar. 2008
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Fig. 26. Chlorophyll(chl-a) distribution in Jul. and Oct. 2008
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Fig. 27. Primary production distribution in Jan. and Mar. 2008
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Fig. 28. Primary production distribution in Jul. and Oct. 2008
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Fig. 29. Biomass of zooplankton sample in 2008
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Fig. 30. Percentage of the composition of zooplankton in Jan. 2008
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Fig. 31. Percentage of the composition of zooplankton in Jan. 2008
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Fig. 32. Percentage of the composition of zooplankton in Mar. 2008
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Fig. 33. Percentage of the composition of zooplankton in Mar. 2008
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Fig. 34. Percentage of the composition of zooplankton in Jul. 2008
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Fig. 35. Percentage of the composition of zooplankton in Jul. 2008
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Fig. 36. Percentage of the composition of zooplankton in Oct. 2008
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Fig. 37. Percentage of the composition of zooplankton in Oct. 2008
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