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Preface

Marine economy is an important issue worldwide, emphasizing the sustainable
use of the marine resources. In Taiwan, the value of annual fishery production reached
one fourth of the total production of the agricultural sector and the degree of
self-sufficiency of fishery was also the highest among other food items. Besides,
Taiwan is a trade-surplus country in fishery products for a long time. Thus, fishery has
been an important fundamental industry in Taiwan. The benefit of fishery in economy
and food security is considerable. Therefore, how to utilize the resources sustainably

is a crucial responsibility for fishery researchers of Fisheries research institute (FRI)

The waters of Taiwan is abundant in marine resources and biodiversity. However,
marine capture fishery in Taiwan was encountering the challenge of climate change,
deterioration of the marine environment, and the decline of fishery resources. Thus,
FRI has dedicated to researches to achieve the goals of sustainable utilization of
fishery resource. FRI implemented the Taiwan Cooperative Oceanic Fisheries
Investigations (TaiCOFI) program to investigate in the hydrography and fisheries
resources in the surrounding waters of Taiwan since 2003. Now a consecutive 12
years database of marine environment was established.

FRI published a series of cruise report of TaiCOFI surveys since 2008 to
provide our investigation results to the public. This year we continued to publish
“Cruise report of TaiCOFI surveys in 2012”, which was written bilingually, to
promote international academic exchange. We hope this project will be helpful for
fishery policy making and fishery researchers, contributing more to the society, and

leading fisheries in Taiwan toward 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 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 2012 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.

III
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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, April, August and October in 2012.

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 ~ SiO,”) ~ 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;3) 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 (SiO,”) 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;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
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 15 seconds 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
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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Fig. 01. Stations and Cruise tracks for TaiCOFI Survey in Jan. 2012.
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Fig. 02. Stations and Cruise tracks for TaiCOFI Survey in Apr. 2012.
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Fig. 03. Stations and Cruise tracks for TaiCOFI Survey in Aug. 2012.
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Fig. 04. Stations and Cruise tracks for TaiCOFI Survey in Oct. 2012.
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Fig. 09. Salinity distribution in Jan. 2012.
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Fig. 23. Silicate (SiO,”) distribution in Aug. 2012.
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Fig. 33. Percentage of the composition of zooplankton in Apr. 2012.
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Chart 01. Basic observation data in Jan. 2012

Station Date SMT | Lati Long. | Depth | SST | Air T AirP, [Wind DI Wind E.|OND| FL Ct, | V.M.S
StOl | 201112281 1656] 24.87 | 122.01 373 2001 1991101915 336 411 2000 1319 7914
St02 1201112281 2100 25.00 1 122511 14271 2291 20811019.60 34 5o 2000 1319 7914
St03 | 201112201 00201 25001 123.001 1635 2371 21211018.08 241441 2000 1088l 6528
S04 |1 201112201 0518[ 24501 122501 5ol 2371 19711017.37 024 1101 2000 1311 7866
St05 | 201112201 00021 24.50 | 122.00 6o8] 2341 1961100075 353l 1001 2000 1044] 6264
St06 | 201112201 1414] 24.03 | 121.68 1200 2441 2051101683 0301221 140l 747] 4482
St07 | 201112201 1753 23771 122001 20281 2381 2011101861 00o] 1201 200 175[ 1050
St08 | 201112201 2144] 2376 1 122501 3064 2421 2171101843 045961 2000 1033[ 4198
St00 | 201112300 01200 2376 1 123.001 3651 2421 21211017.54 046l 1171 2000 914 5484
St10 1 201112300 06491 2301 1 123011 5776 2411 2131101843 05211031 2000 1023[ 4138
St1l 201112300 1017 23011 122501 5511 2391 1971101986 1 1591 2000 1092 4552
St12 1201112300 1402 23001 122001 4866] 2401 2061 1017.90 0151341 200l 1146] 6876
st13 1201112300 1800l 23031 121501 17281 2341 1891 102180 013 1471 200 917] 5502
St14 1 201112300 2158 2268 T 121251 1052 2391 1961102075 s 1521 2000 1033[ 6198
St15 1201112311 0153 22261 121001 1170 2391 19311019.50 017 1311 2000 13000 7800
St16 1 201112311 0611 22261 121501 420 2381 1961 102004 03] 001 200 1007] 6042
St17 1201112311 09581 22271122001 4568] 2401 20311019.50 02 931 200l 11511 6906
St18 1 201112311 13520 20261 120501 4842 2431 2021101683 020 110 2000 1004 7344
St19 | 201112311 1743 20261 122001 3098 2401 20211017.01 02 1161 2000 80s[ 4830
St20 1 201112311 22581 2151 1 123.001 3146] 2461 2101101630 06l 1151 2000 874 5044
St21 |1 201201011 0233 21511 122511 1476[ 2431 20971101523 045 1101 2000 1065 6390
St22 1201201011 06000 2051 1 122001 3438 2431 2141 1016.65 035 1191 2000 758] 4548
St23 | 201201011 0930 21521 121501 1955[ 2451 20711017.22 036 1451 2000 1544] 9264
St24 1 201201011 13011 21501 121,001 1186 2441 21111015.05 044 1241 200l 954 5704
St25 1 201201011 1636] 21051 1 120501 1795 2411 21217101559 053 1311 2000 0s8] 5748
St26 | 201201011 2017[ 21491 12001 T 20241 2431 2091 1017.54 060 1171 200l 7811 4686
St27 1 201201021 00281 21501 119521 2960 2401 19211017.01 036451 200 733] 4398
St28 1 201201021 04521 2151 111001 T 27721 2371 182 11017.19 ol 1271 2000 1135[ 6810
St29 | 201201021 0015 22001 11001 T 15770 2361 190171019032 03] o3 200l 1041 6246
St30 | 201201021 12241 2201 1 119501 23090 2381 1841101683 009801 2000 1217] 7302
St31 | 201201021 15361 22011 12001 T 12221 2331 18711015.94 355 681 2000 1170 7020
St32 | 201201021 1846] 22,01 120,51 417 2381 199101683 0771091 2001 0m3[ 5778
St33 | 201201021 2128[ 2236 | 120,32 358l 2331 1961101719 085 L4l 200 1055 6330
St34 | 201201021 23400 22491120001 579 2261 1881 1017.00 33 58 200l 780[ 4734
St35 | 201201031 02561 22501 119501 218 2201 18071101665 6l 921 200 1233 7398
St36 | 201201031 0608] 2248 119.01 sl 2171 1741701737 014 92T 80l 366l 2196
St37 | 201201031 0932 22941 119,10 28] 2001 16217701897 02 o4 o0 15 912
St38 | 201201031 1200 23.00| 119,54 751 2071 169171015.94 0o 1201 721 303[ 1938
St39_ | 20120103] 1437] 23.01 ] 119.89 1700 2111 1741101523 0071271 180 1085]_651.0
St40 | 20120103] 1749] 23501 119.92 1171 2021 1771101630 0171361 1051 417] 2502
St4l_| 20120103] 2027] 2344 119.51 S 1951 1621101861 o2l 1251 s 260l 1572
St42 1201201051 1543 23501 119.00 SI 1691 120 17018.08 s 1551 40l 146 876
St43 | 201201051 2236] 2400 119.00 60l 1581 101171019.32 03] 1471 551 40[ 2520
St44 | 20120106] 0156] 24.01 | 119,50 6l 1611 1281101861 0151341 551 260l 1560
St45 | 201201061 0505] 24.01 | 120.00 40l 1741 1501101843 o0 1321 30163978
St46 | 201201061 1010[ 24,501 120.49 sal 1841 1591101986 0 1311 48[ 30s[ 2370
St47 1 2012010611255 24.50 1 120.02 ol 1741 1361101897 0131391 551 611 3666
St48 | 20120106] 15581 24,501 119,51 @l 1601 12217102057 s 1371 551 308] 1848
St49 1201201061 2154] 25001 119.99 ST 1601 12011022.53 0161601 S0l 2101260
St.50 | 201201071 0110[ 2501 | 120,50 73 1791 1601102253 035 164l 700 s3] 3192
StS1 1201201071 0423[ 25,091 120,91 731821 1521102235 0l 1691 0l 337 2002
St.52 - - } ; ; ; ; ; ; } ; ; ;
SL.53 } } } } } } } } } } } } }
St.54 | 20120107] 0906] 25.50 | 120.99 93| 1781 1471100555 041 1431 80l 335] 2010
St.55 1 20120107] 1245 25511 121,51 2l 1831 1551100377 0351331 110l 1086[ 6516
St.56 | 20120107] 1630[ 26001 121.48 66l 1881 1551100431 035 1331 a0l 255[ 1530
St.57 1201201071 20211 26.01 1 121,99 1011 2051 1611102431 05201201 o0l 426[ 2556
St.58 | 201201081 0000] 26,001 122,50 106l 2131 1771102304 046l 1311 o7l 51 3126
St.59 1 20120108]0340[ 26,01 | 122.99 ool 2181 181171021.99 0471401 ool s8] 3168
St60 | 201201081 0714] 25511 123.001  770[ 2281 2031102075 0SI 1001 2000 7701 4632
St61 1201201081 1013[ 25,51 | 122,50 D3 2281 189171021.99 0] 1101 2000 s7[ 5302
St62 1 201201081 13001 25511 122.00 16l 2221 1811101986 6l 1341 100l 4800 2880
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Chart 02. Basic observation data in Apr. 2012
Station Date SMT | Tati. | Tons, | Depth | SST | Air T. | AirP, IWind D |Wind E{OND]| Fl. Ct. | VM.S
st01 | 20120416 1210024871 121.00 1 280l 246 21111009181 — 014] 1001 200" 004] 5424
st02 | 20120416] 1606 2500112249 14431 2301 198100008 2ol 031 200l 1145 687.0
st03 | 20120416] 19300 25,021 123.01 T 1606] 2541 22311010257 026l 871 200 820 4920
St04 | 20120417 0224 2451 122,50 s8I 264 2231100008 0171 720 200 708] 4788
st05 120120417 0613 2451 122,01 T 767[ 2591 20970101078 012l 771 200 1363] 8178
St06 | 20120417] 1025 24,00 12168 T 310 263 2051101203 018 301 200 0125472
St07 120120417 1335 2377 120,01 T 3020 267 2291100918 00| s3] 200 710] 4270
st08 | 20120417 1810 23.76 122,50 33611 2601 2417100080 030 4.4 200 047] 35682
st09 120120417 2125 2376 120,00 3641|2561 236101042 073 221 200 1007 6042
st10 | 20120418 02551 23,001 123,00 5330 261 230100820 1251101 200 1321] 7926
stil | 20120418 0624 23,001 122,50 s526] 2561 2401100071 074 741 200 033] 5508
st12 | 20120418] 0953 23,01 122,00 4866l 2711 27.8T 1010071 265 341 200 890 5304
st13 | 20120418 1344l 23,01 12151 2031 274 254100793 043 001 200 792|475
sti4 | 20120418] 1747 206712106 1175|2751 24911008201 0sol 281 200 049 5604
st15 | 20120418[ 21400 22241 121,00 113[ 2701 2471100071 320 241 200 870l 5220
stl6 | 201204191 0120222512149 700 27,6 25411007931 066l 801 200 004] 542.4
st17 | 201204191 0432 20,05 120,00 14600l 275 2571100758 T 193] 50 200 1523] 0138
St18 | 20120419[ 0801 20,041 120,50 4848 268 25011000361 170 401 200 1024|6144
St19 | 20120419[ 11470 20241 123,00 3501 284 264100847 1871 4] 200 875 525.0
820 | 20120420[ 1830 21,49 123,00 51002831 2671100775 170 431 200834 500.4
st2l | 20120421 0031214012051 47881 200 2701100775 190 6 7] 200 808] 5388
st22 | 201204211 0552 21,501 122,00 3462] 2001 2721100615 190 801 200 735 4410
st23 201204210 1040 2140121511 2000295 2791100651 219 671 200 61| 5166
st24 | 201204201 1355 2153 o101 T 1083205 26100750 020l 1081 200 1063 6378
st25 1201204221 17451 21,50 112051 1809 20,0 25.8T 100829063 11.01 2001086 6516
st26 | 201204201 2117 21,50 120,01 20421 201 T 2601100053 080l 1071 200 1230 7380
st27 | 201204231 0048 21,501 119,50 29921 202 26,61 1008471 106961 200 749 4494
st28 | 201204231 04212150 110,01 | 27871 2831 264100793 1131 4] 200 846] 507.6
st29 T20120423[ 07500 22,01 110,00 1368] 28,41 26.411009.71 127 80 20085115106
St.30 | 20120423[ 1143 22,001 119.50 2340 282 2601100080 114 1171 200 1030 6234
stal | 201204231 15200 22,001 120,00 1125283 270 T1007.04 T 110 641 200 875 5250
st32 | 20120423 18470 20,001 12051 34] 284 27311008201 104 58T 200 ose] 591.6
st33 | 201204231 2130 2037 12035 1271 286 27711008201 1401 4] 120 o4o] 3852
sta4 | 20120424 0000 22,501 120,01 504 2861 27511008471 18] 50 200 1097 6582
st35 | 20120424 0406 2250111951 237 2831 27.0T 100686 T 185 611 200 764] 4584
st36 | 20120424 07561 22.5017118.92 gl 2761 2751100758 1o 75T o440 2640
St37 | 20120424 1028 22,04 17110.00 25 2621 2751700775 119 2o o[ o5 570
st38 | 20120424 12361 23.00]119.49 8] 274 2751100597 140l o4l I 301 2346
s.39 | 20120424 14551 20,00 111087 126l 286 2771100562 178] 721 120 403] 2058
st40 | 201204241 1200 23,40 111005110l 288 28311005971 190 26] 110 546 3276
st4l | 20120424 2046 23441711051 SOl 261 2501700720 21 88T ag 214 1284
st42 | 20120424] 2331 23.5017110.00 3| 256l 2541100633 214 0S| 4o 18] 1134
st43 | 20120425] 02451 23,99 17110.00 60 259 2511100491 195 5553 o83l 1608
sta4 | 20120425[ 0520 23,90 111051 ol 2541 2501100508 186 04| ss[ 106 1176
st45 | 20120425 08161 24.0017119,99 a2l 2751 2741100651 155 116l 351701 1074
st46 | 20120425 1144245011205 3 276 2801100544 216 105 s 2e3[ 1578
st47 | 2012042514501 24,50 120,01 ol 2671 2631100384 2o 1o ss[ 281 1686
st48 | 20120425 1800 24.5017119.52 sol 258 2491100401 210 o1 ss[ 388l 28
st49 | 20120425[ 21300 25,001 120,00 sl 243 2401100758 2 10 45 281[ 1686
S50 | 20120426 0007 25,00 112049 Tol 254 2571100597 1e7[ o4 70l 288 1708
st51 | 20120426 0240 25,08 11201 74l 2671 2461100660 308 761 6o 404 D544
SL52 | 20120426]1900[25.4977120.50 6 2471 2111700018 053 130T 55 osal 1574
st53 | 20120426 23300 25,99 17120,99 ol 248 21110196 ox7[ 127 7539l 2292
st54 | 20120427] 0258 25,501 121.00 o7l 2531 2131100864 089 104 g0 320[ 1074
st55 | 201204271 0600 2550112147108 2601 21811008477 092 1611 10O 373 2238
st56 | 20120427] 09200 25,98 112150 a7l 2581 2201101025073 01T eI 180 1134
st57 | 201204271 1218 26,001 12000 TT01T 2541 21070101078 1401 1311 05| 461] 2766
sts8 | 201204271 1513 26,001 122,50 104 251 21.111009.71 1471 g4 700395 237.0
St.59 | 20120427 1755 26,00 ]120.07 9] 249 21211000.71 120 1001 oo 37012274
st60 | 201204271 2107 2540112301 T 770[ 2581 228101104 1531 57 200 1183 7098
st6l | 201204281 0048 2550112051 444l 2551 2311101042 2101 701 200 1003 €01.8
st 120120428 04281 25,501 120,01 T 116l 2511 2281008801 1921 741 1101 462l 2770
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Chart 03. Basic observation data in Aug.2012

Station Date SMT | Lati Long | Depth | SST | AirT. | AirP. |WindD.|Wind EJOND| FL Ct | VMS
St.01 | 201208171 1310} 2486 122.00 457] 299 2801 1007.22 076 4.5 200 18621 11172
St.02 | 201208171 1743] 25011 12251 1437] 30.1 2801 100740 049 3.7 200 13311 7986
St.03 | 20120817] 2105] 25.00 123.00 1620] 303 2811 1008.64 108 2.8 200 &74] 5244
St.04 | 20120818] 0224] 2451 122.50 5841 30.2 27,01 1007.75 349 1.6 200 830] 498.0
St.05 | 20120818] 0552 2450 122.00 8621 30.1 2761 1008.11 356 4.5 200 864] 5184
St.06 | 20120818] 1022 24.00| 121.68 3521 31.0 2941 1008.82 062 1.7 200 745] 4470
St.07 | 201208181 1323] 2376 122.00 3125] 30.8 2861 1007.40 070 3.1 200 912] 5472
St.08 | 20120818 1704 23761 122.51 3175] 31.0 2841 1007.04 076 2.6 200 1228] 736.8
St.09 | 20120818 2009 23751 122,99 3634| 307 2811 1007.75 122 3.0 200 859] 5154
St.10 | 201208191 0130 23271 123.00 6065] 304 2821 1008.64 033 2.0 200 757] 4542
St11 | 201208191 0458] 23.011] 122.50 55191 30.1 2741 100633 029 34 200 98]1] 588.6
St12 | 201208191 0824] 23.021] 122,01 4877] 303 2801 1007.22 034 4.7 200 1147] 6882
St13 | 201208191 1214] 23.001] 121.51 20591 30.5 2841 1007.04 331 4.5 200 826] 4956
St14 | 201208191 1557] 22,681 121.26 1150] 314 2851 100526 043 3.8 200 901] 540.6
St15 | 201208191 1953] 22251 121.01 1210] 303 2791 100633 017 4.4 200 929] 5574
St.16 | 201208191 2323] 227261 121.50 492] 303 2801 1006.15 024 5.0 200 971 582.6
St24 | 201208201 0650 21.511] 121.01 1114] 307 2801 1004.37 056 8.5 200 8471 5082
St25 | 201208201 1026] 21.511] 120.49 1561] 30.5 2821 1005.44 041 82 200 915] 549.0
St26 | 201208201 1345] 21511 119.99 29721 31.1 29.0] 1004.02 032 4.6 200 1081] 6486
St27 | 201208201 1702] 21.491] 119.50 2990 31.8 2021 1004.02 43 0.0 200 859] 5154
St28 | 201208201 2016] 21501 118.99 2773] 316 2891 1005.08 248 1.0 200 1044] 6264
St.29 | 201208201 2338] 22.00] 118.99 14021 31.1 2871 100491 265 14 200 1094] 6564
St30 | 201208211 0255] 22.011] 119.51 2416] 31.1 2851 1003.66 324 33 200 971] 5826
St31 | 201208211 0625] 22.00] 120.00 1170] 30.9 2821 1003.84 090 5.0 200 846] 507.6
St32 | 201208211 0942] 22.00] 120.50 279] 31.0 2871 1004.73 314 33 200 10101 606.0
St33 | 201208211 1219 22371 120.33 4438] 312 20,01 1004.55 293 5.2 200 7971 4782
St34 | 201208211 1443] 22501 120.00 649] 31.8 2021 1003.66 309 54 200 750] 450.0
St35 | 201208211 1809 22501 119.51 236] 31.2 2801 1003.60 331 2.0 200 975] 585.0
St36 | 201208211 2138] 22501 119.00 86] 30.8 27.8 | 1005.44 301 5.1 20 428] 2568
St37 | 201208221 0010} 22951 119.10 28] 289 2661 1004.37 010 1.7 25 106 63.6
St38 | 201208221 0229] 23.00] 119.49 76] 303 27.8 | 1002.95 314 3.8 70 4401 2640
St.34-2 | 201208291 1653] 2250 120.00 667] 303 2811 100597 232 2.8 200 819] 4914
St.35-2 | 201208291 1952] 22.50] 119.50 2241 293 27.5] 1006.69 210 3.7 200 1030] 618.0
St.36-2 | 201208201 2253] 22501 119.00 86] 29.2 27,6 1007.22 209 5.6 81 3501 210.0
St.37-2 | 20120830f 0157] 22931 119.09 26| 28.8 2691 100651 023 2.2 18 102 612
St.38-2 | 201208301 04211 23.00] 119.50 771 292 27.11] 1006.69 168 3.8 70 339] 2034
St39 | 201208301 0654] 23.001] 119.96 125] 295 27,51 100740 133 3.4 120 6931 4158
St40 | 201208301  0935] 23501 11991 125] 304 27.8 | 1008.29 235 3.0 120 519] 3114
St4] | 201208301 1212] 23421 119.50 521 294 2731 1007.04 211 3.4 43 211 1266
St42 | 201208301 1520 23501 119.00 51 297 2741 1005.08 215 3.6 45 268] 160.8
St43 | 201208301 1812] 24001 119.00 571 302 2781 1006.15 208 14 50 205] 1230
St44 | 201208301 2057] 23991 119.50 62] 297 27.11 1007.75 138 3.6 55 262 1572
St45 | 201208311 0008] 24.001 120.00 41] 295 27,01 100740 077 2.6 37 226] 1356
St46 | 201208311 0410] 24501 120.50 49] 295 27.11 1007.22 050 2.6 45 1951 117.0
St47 | 201208311 0706] 24501 120.01 60] 29.5 2741 1007.75 021 1.7 55 257] 1542
St48 | 201208311 1011] 24501 119.50 671 30.1 2861 100847 297 14 60 405 2430
St49 | 201208311 1414] 25.001] 120.00 521 309 2821 100633 014 5.5 45 244] 1464
St.50 | 201208311 1645] 25.011] 120.50 751 304 28.1 ] 1006.69 075 5.0 68 369] 2214
St51 | 201208311 1920 25.08 | 120,92 701 30.0 27.11 1007.22 141 0.0 44 2221 1332
St.52 | 201208311 2245] 25501 120.50 66] 29.9 27.5] 100847 062 6.1 61 264] 1584
St.53 | 201209011 0242] 25991 120,99 771 297 2731 1006.86 082 12.0 70 307] 1842
St54 | 201209011 0610] 25501 121.01 90] 29.5 27.2] 1007.22 131 1.0 85 436] 2616
St.55 | 20120901 0931] 25501 121.49 113] 297 2731 1007.93 117 89 110 394] 2364
St.56 | 201209011 1240 26.00] 121.50 681 30.0 27.8 | 1008.29 115 7.2 60 3211 1926
St.57 | 201209011 1512] 26.00] 121.99 991 304 27,71 1007.22 097 10.8 90 464 2784
St.58 | 201209011 1805] 26.00] 122.50 106] 307 27,61 1008.47 105 53 101 5031 3018
St.59 | 201209011 2101] 26.001 123.00 96| 302 27.11 1009.89 097 5.8 91 403 2418
St.60 | 201209021 0024] 25501 123.00 775] 29.5 2741 1009.00 134 1.4 200 1209] 7254
St61 | 201209021 0345 25511 12251 443] 300 27.11 1007.93 190 4.2 200 861] 5166
St.62 | 201209021 06491 25501 122.00 119] 29.6 2731 1007.93 149 5.1 113 448] 2688
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Chart 04. Basic observation data in Oct.2012

Station Date SMT | Tati. | Long, | Depth | SST | Air T. | AirP, [WindD.|WindF.|OND]| F.Ct | VM.S
St01 | 201210311 1720] 24.87 1 122.00 204] 242 2091 1013.98 028 104 200 271 4962
St.02 | 201210311 2058] 25041 122.48 1335] 257 2271 1014.52 027 15.0 200 10331 6198
St.03 - - - - - - - - - - - - -
St.04 | 201211011 0110] 24541 122.51 577 264 2031 1014.16 036 132 200 7851 471.0
St.05 | 201211011 0440] 24511 122.01 74| 25.6 2061 1014.87 007 114 200 810]  486.0
St.06 | 201211011 0930] 24011 121.69 363] 26.5 21.5] 1017.19 024 10.0 200 998] 598.8
St.07 | 20121101f 1218 23771 122.00 3120] 262 21.71 1014.52 005 12.7 200 1244] 7464
St.08 | 201211011 1603] 23761 122.50 3255| 26.7 2311 1014.16 032 9.3 200 10301 6180
St.09 | 201211011 1953] 23761 123.00 3653| 264 2161 101541 050 11.9 200 967] 5802
St10 | 201211021 0135] 23.021 123.00 2700} 26.5 2171 1014.52 068 103 200 10011 6006
St11 | 201211021 0457] 23011 122.50 5509] 26.9 22,11 101398 042 8.1 200 87 4722
St.12 | 201211021 0804] 23.021 122.01 4953 267 2201 1016.12 034 7.6 200 11251 6750
St13 | 20121102 1145] 23011 121.50 2003] 263 2191 101398 006 9.3 200 965]  579.0
St14 | 201211021 1442] 22,671 121.25 1147} 27.0 2351 1012.20 029 10.6 200 963] 5778
St.15 | 201211021 1759] 22,261 120.99 12001 277 2391 1012.74 021 11.7 200 1254] 7524
St16 | 20121102 2146] 22261 121.49 532] 272 2431 101398 020 6.6 200 1094] 6564
St17 | 20121103 0126] 22261 122.00 2704] 27.6 2471 101256 081 6.7 200 894] 5364
St18 | 201211031 0520] 22261 122.50 2710 27.7 2461 1013.45 067 8.0 200 1254] 7524
St.19 | 201211031 0903] 22251 123.00 3547 27.3 2251 1014.52 047 11.7 200 1428] 856.8
St20 | 20121103 1418] 21,501 123.00 5003 27.3 2441 101131 066 11.8 200 8221 4932
St21 | 20121103 1738] 21,501 122.50 4791 272 2371 1011.67 079 12.8 200 14611 8766
St22 | 20121103 2102] 21511 122.00 3486| 27.4 2421 101256 085 9.3 200 866] 519.6
St23 | 201211041 0042] 21511 121.51 2006] 27.7 2481 1011.67 049 6.7 200 845]  507.0
St24 | 201211041 0450] 21,5211 121.01 11291 27.4 2391 101131 024 10.5 200 1711 7026
St25 | 201211041 0838] 21.50] 120.51 1805] 27.8 2441 101256 033 9.3 200 849] 5094
St26 | 20121104 12101 21491 120.30 2568] 27.9 2531 101220 024 1.7 200 11031 6618
St27 | 20121104 1529] 21.52 1 119.50 2050} 28.5 2541 100953 036 6.2 200 12501 7500
St28 | 20121104 1852] 21.511] 119.01 2795] 283 2561 1011.14 038 8.3 200 998] 598.8
St29 | 20121104 2235] 22,001 119.00 14421 277 2481 1012.03 032 8.7 200 S584] 3504
St30 | 201211051 0205] 22,011 119.51 2308] 28.0 2511 101078 019 10.0 200 11611 6966
St31 | 201211051 0540] 22.00] 120.01 1172] 280 2451 1011.85 354 6.1 200 12921 7752
St32 | 201211051 0837] 22.00] 120.51 3421 27.9 2561 101345 058 4.1 200 1057] 6342
St33 | 201211051 1155] 22,371 120.33 372] 285 2691 1011.49 23] 0.0 200 1149] 6894
St34 | 201211051 1432] 22,501 120.01 626] 282 2491 1010.60 355 5.4 200 904] 5424
St35 | 201211051 1801 22,501 119.51 2321 27.7 2431 1011.85 016 9.7 200 211 4926
St36 | 201211051 2112 22,501 119.00 4] 27.4 2361 1012.74 029 9.6 75 699] 4194
St37 | 20121106f 0020] 2294 119.10 271 27.1 2351 101345 017 13.9 17 200] 120.0
St38 | 20121106 0256] 23.001 119.50 771 269 2371 1012.03 021 123 72 3211 1926
St.39 | 20121106 0539] 23.00] 11991 127] 26.8 2291 1012.74 027 9.3 119 804] 4824
St40 | 201211061 0913] 23501 11991 122] 27.1 2321 1014.52 020 14.2 110 253] 1518
St4l | 20121106 1139] 23441 119.50 59| 26.8 22,81 1013.45 022 14.5 50 290] 174.0
St42 | 20121106 1428] 23501 119.00 55| 262 2271 101256 030 13.7 47 299] 1794
St43 | 20121106 1827] 23981 119.00 58] 25.1 21.8 ] 1014.52 037 14.0 52 257] 1542
St44 | 20121106] 2200] 24011 119.49 60] 257 2221 1014.34 029 15.0 55 360] 216.0
St45 | 20121107 0150] 24.01{ 120.00 42| 254 21.8] 1012.38 035 18.6 30 234] 1404
St46 | 201211071 0731] 24501 120.50 S0 254 2091 1013.98 040 16.0 45 346]  207.6
St47 | 201211071 10211 24501 120.00 611 250 2111101470 032 144 53 3321 1992
St48 | 20121107 1258] 24511 119.56 38] 249 21.01] 1013.09 033 12.9 30 178] 1068
St49 | 20121107 1705] 24961 119.96 56| 246 2081 1013.09 036 13.8 50 359] 2154
St.50 | 20121107 20211 25.001 120.50 76] 246 22,11 1013.09 048 104 69 314] 1884
St51 | 201211071 2304] 25091 12091 721 256 2231 1013.63 061 9.1 65 390] 2340
St.52 | 20121108 0227] 25511 120.49 62| 247 2191 101345 055 9.4 55 3821 2292
St.53 | 201211081 0635] 26001 121.01 78] 257 2281 101398 093 8.1 72 418] 2508
St54 | 201211081 0950] 25501 121.01 90| 26.0 2331 1013.27 157 2.8 83 630] 378.0
St.55 | 20121108] 1242] 25501 121.50 113] 257 2321 1011.49 133 6.6 108 S588] 3528
St.56 | 20121108] 1555] 26,001 121.50 68] 256 2281 1011.14 146 4.1 60 656] 3936
St.57 | 20121108 1838] 26,001 122.01 100] 26,0 2311 1011.85 169 83 95 683] 4098
St.58 | 20121108 2116] 26,001 122.50 105] 266 24,11 1012.74 177 103 100 508] 3048
St.59 | 201211091 0016] 26,001 123.00 94| 27.1 2451 1012.03 172 10.5 90 494] 2964
St.60 | 20121109 0330] 25501 123.00 715] 27.3 24,51 1010.60 177 14.1 200 1326 7956
St61 | 201211091 0705] 25501 122.50 454] 27.1 2361 101256 236 12,5 200 886] 5316
St.62 | 20121109 10231 25491 122.00 1201 257 2311 101345 265 42 112 7331 4398
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