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Preface

Taiwan is an island and the ocean is our priceless property. The Exclusive
Economic Zone (EEZ) of Taiwan covers 430 thousand square kilometers of ocean and
unlimited opportunities. Consequently, the government promotes "Ocean
rejuvenating™ policy ideas and it fits well with the diligent nature of people in Taiwan.
Our ocean is favorably endowed with all kind of fishery resources, which provide our
compatriots the best high quality animal protein. However, the coastal resources are
declining in recent years. Therefore, the balance between fishery development and
conservation will be the biggest challenge in the future.

Fishery is an old business, but to manage it properly requires state of the art
science. Climate change lead to rising water temperature, with the consequences of
changing habitats, alteration of distribution boundary, and the oscillation of fishing
grounds of aquatic resources. The effect of climate change is profound for fishery
resources and water temperature, salinity and primary production of the water masses
are the key factors that affect the variation of fishing grounds and fishing season. As a
result, in order to monitor our ocean and to detect anomalies effectively and to find a
way to mitigate the impact of climate change, many countries have devoted to
establishing their long-term database for marine environment and aquatic living
resources.

Long-term observation of the ocean is a continuous process with a series of
challenges. Fisheries Research Institute 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 and now a
consecutive 16 years database of marine environment was established. With the
publication of "Cruise report of TaiCOFI surveys in 2016", we hope this project to be
helpful for fishery researchers and policy makers and to promote international
academic exchange. Finally, we hope this project will contribute more to the society
and lead fisheries in Taiwan toward sustainability.

Director

ﬁmz-«zu hen

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 by TaiCOFI cruises in 2016.
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. Spring cruise was
cancelled due to the maintenances of our research vessels. Finally, we will extend 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 | during quarterly cruise in January, June and August in 2016. 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.

VIl



® AR &R AR
AR EREZAHA A 2Rl
BProk ROk B AR BRGS0 A4 Lk A 2 A B (nitrate) ~ BERE
(phosphate ) ~ # g4 (silicate) %4 %8 » ¥ bR & & & 5K 2 pA 3 b
BRERINESEAWEESETORAR I KRR EF 2 AL R
#3382 JLA# 4 A 4 (primary productivity ) »
LA iRl &
A & 11 Wood-Armstrong-Ricgard 72 B &_> #-if g 2 38K BF-45R R
A pe R R A AR 0 #X 18 4o » Sulfanilamide 2 NED i3 0% » 24 kR R 3H 1 1
542 nm RITA K BEIFEHER o VR RFERT SRR F 0 ERRAT

7J(t’ Z_ ﬁd ﬁ/ﬁ‘/}ﬁfi » T 3@.[[”; _%rgf—‘ﬁ},%' ’F,’ jgi;lgv ;JT'V]; J\ g ‘T—'ﬁd ﬁ/ﬁ‘—»lf;%}ifb , llﬁﬁ:’
B RE 2 BRI kY AR ER o

2P iR 2
Exfe 11 Molybdenum blue-Ascorbic acid % p| @ #-i8 g {6 2. 38K 4e » 12
Ammonium molybdate ~ Sulfuric acid ~ Ascorbic acid %2 Potassium antimonyl-tartrate
Srpe B Rig R R S S s kR R UL 885 nm Rl Rk B 1Y
Eply 2R R o
3.F B
# B2 Molybdosilicate 72 ip| _» #-3E g2 #-k L8 7t 50 % HCI~10 %
Ammonium molybdate 2 10 % Oxalic acid {$ > #c » 12 l-amino-2-naphthol
-4-sulfonic acid ~ Na,SO3 2 NaHSOj #7fic fl eril i@ f| » R & = = {8304 bk g
UL E 8IS MmplEE B R E > d AR 2B RELIE FRF 2 ER o

AESEF? R
¥ %% 7 02 Trichromatic 72 i) %> & K& g (8 chig 38 > & B4 » 3 kA7 R
s rEREEE (4°C)24 Pz fs  BFEEENLAEed 4 °C i
3000 nm 15}5’—"‘ 15 7f/ (s > & E’JB"i”.f ‘/F R0 H /”\’ID’IDE%J"IEJ—,-‘ r?ﬁ»WLFA’ID'EL
s d 2 3% (Jeffrey and Humphrey, 1975):- 5 £ %% @ k& o

S5.4#2 A4 RT
%?«aw%»ﬁ%ﬁéﬁzﬁéﬁiiﬁmﬁﬂ’¢Wéﬁ%ﬁﬁﬁﬁ%’
B4 L PRI o RIRBF ALY KRR LB T A o B EARE A TR o



RRERER kol -2 Rt STy 2
EaLfs AR EFEE > NS E -

P
Bo— gk o HH O IReR R R LB 100 PR F ERE D RF G OF
PEds f VI A b 0 AR S R IR ALY ehds R ) 8 P MR Y 0 B P ks
FRAR ALY 2 R H L R 2R D D ER P 0 | B Y keh
WAL R T o BEA - B 150 ml dR A ALt o 2 F 0 B MY
BERE SRR RAEREB MBI A R AR EN S P
Pl bR B FE- R - REMHED s €A LA A B

— A E N BT BRI I50 ml R AEg (EEA R S U2) 0 BT

R R g S REMEF AP EAF N H B IR RES D
o 97 1000 & 2 4 ogpsd g 5ok o

= E

MiZiplsbengo | A B ALY bR )~ A o BET Bt g £
et s S o R R VL EEEILZ e R R B - B
TR B ER AL R - B0 g R TR R SR
BEEEr o> UREr B2t BHEr 250 ml g > L E
BRIESE ROl A B ALY i 2 E R 8 AL R oD
tede kB F 5 AZiF 2000 & 0 F42iH 2000 & o Zpsk T 2 R 5 R
A2 2000 & > Py — LB A g A B AALad LR
*,;m%¢%zmoﬁ’ﬁﬁﬁk—bimﬁiﬁm@%miﬁﬂ
B HCE 230 4cde ki 42iF 2000 & o ZRlE R A B 2 o

i&
&R
]

.

M.
R

R

™
4

fo

aw%aeWM
)\4.

-

A E o POKER CBRE

1.2 i @ P~ 100 mlwiik g » g @ agrk I:Ta’fiﬂ'-—L 100 #% - B
Bt PARZFIUKE R > AESITKE L DEKER ;ﬁ,-QJi'f B—
o MRS ERE o

2BE LR PlEZFRAEAAKEY DAL UKE Y RAZ T ML
B WARTHRE Y 2R E A BY S RHARAFERSF SR ARAS
BRI FMNerls tR2 ARG REFEGF ¢ §2 &
gL HEBRE

SHERFHREREREFE - FIT ARG RE N kY P BREFL A -



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 (NO3z) 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 (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 (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 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
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. 1. Stations and cruise tracks for TaiCOFI project in January 2016.
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Fig. 2. Stations and cruise tracks for TaiCOFI project in June 2016. (1)

solid red line surveyed from June 3rd to 6th (2) solid blue line surveyed
from June 17th to 22th
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Fig. 3. Stations and cruise tracks for TaiCOFI project in August 2016. (1)
solid line surveyed from August 30th to September 4th (2) dotted red line
surveyed from September 9th to 11th (3) dotted blue line surveyed from
September 23th to 24th
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Fig. 4. Sea surface temperature in January 2016.
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Fig. 6. Sea surface temperature in August 2016.
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Fig. 7. Sea surface salinity in January 2016.
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Fig. 9. Sea surface salinity in August 2016.
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Fig. 11. Sea surface nitrate (NO3") concentration in June 2016.
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Fig. 12. Sea surface nitrate (NO3") concentration in August 2016.
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Fig. 13. Sea surface phosphate (PO,>) concentration in January 2016.
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Fig. 14. Sea surface phosphate (PO,*) concentration in June 2016.
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Fig. 15. Sea surface phosphate (PO,>) concentration in August 20186.
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Fig. 16. Sea surface silicate (SiO,*) concentration in January 2016.
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Fig. 17. Sea surface silicate (SiO,?) concentration in June 2016.
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Fig. 18. Sea surface silicate (SiO,?) concentration in August 2016.
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Fig. 19. Sea surface chlorophyll-a concentration in January and June 2016.
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Fig. 20. Sea surface chlorophyll-a concentration in August 2016.
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Chart 1. Sea observation data in January 2016

Station

Lati.

St.01

SMT

Long.

Depth

SST | Air T.

Air P.

Wind D.

Wind F.

O.N.D

FlL Ct.
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St.07
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9.0
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20160113
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2.0

200
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St.33
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120.34
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Chart 2. Sea observation data in June 2016

Station Date SMT | Lati. | Long. | Depth | SST [Air T. | Air P. |Wind D.|Wind F.[O.N.D| Fl. Ct. | V.M.S.
St.0l 20160617] 2153| 2485 12197 307] 279 27.8 1010 0717 2.6 200 1358] 814.8
St.02 | 20160618] 0046f 25.00 | 122.50 1494] 28.4 28.6 1010 043 3.5 200 1025] 615.0
St.03 20160618] 0345] 25.00| 122.99 1598 28.7 28.7 1011 324 33 200 977] 586.2
St04 | 20160618] 0846] 24.50| 122.50 598 284 283 1013 177 6.2 200 10721 6432
St.05 20160618] 1156] 24.49 | 122.00 846] 27.8 282 1011 062 1.2 200 1100] 660.0
St06 | 20160618] 1533] 2399 | 121.69 350] 27.6 21.7 1013 171 6.1 200 883 529.8
St07 | 20160618] 1754 23.75] 122.00 3361 28.2 28.6 1013 191 6.9 200 545| 327.0
St08 | 20160618] 2049[ 23.75| 122.50 2806] 28.9 289 1013 181 6.5 200 891] 534.6
St09 | 20160618] 2351 23.75] 123.00 3500] 29.0 29.0 1213 174 6.4 200 1038] 622.8
St10 | 20160619 04251 2295( 12293 5943] 294 29.1 1013 136 4.9 200 918] 5508
St1l 20160619 07451 23.00| 122.50 5536] 294 29.0 1013 144 3.9 200 1099] 659.4
St12 | 201606191 07451 23.00| 122.01 4300] 29.0 29.0 1013 171 5.2 200 1050]  630.0
St.13 20160619] 1401] 2226 121.00 2000] 28.5 28.7 1010 169 4.2 200 1102] 661.2
St14 | 20160619 17571 22.67{ 121.25 11661 27.7 21.8 1010 161 1.6 200 764] 4584
St.15 20160619] 2147 2226 121.00 1242] 282 21.6 1013 051 43 200 1046| 627.6
St16 | 201606201 0046] 2226 121.50 512] 29.1 28.5 1013 080 4.3 200 1059] 6354
St17 | 201606201 0345[ 2226 122.00 4731] 294 289 1013 113 5.8 200 157 94.2
St18 | 201606201 0700] 22251 122.49 48421 295 29.0 1011 135 64 200 1094 6564
St19 | 201606201 1019 22.25] 123.00 20421 299 289 1010 147 54 200 1074] 6444
St20 | 201606201 1531] 21.50] 123.01 3882] 30.3 293 1013 115 1.2 200 9271 5562
St.21 20160620| 1851] 21.50 | 122.51 4850] 29.8 29.5 1012 112 1.4 200 1192] 7152
St22 | 201606201 22201 21.50| 122.01 3400 297 205 1012 109 7.4 200 1063] 6378
St.23 201606211 0130 21.50] 121.51 2090] 29.9 29.5 1012 104 1.4 200 1734 1040.4
St24 | 201606211 0448] 2150 121.01 9721 2938 207 1011 134 39 200 12591 7554
St.25 20160621 07421 21.50| 120.50 1681] 29.7 28.8 1012 085 8.4 200 966| 579.6
St26 | 201606211 10401 21.50] 120.01 1484] 295 29.0 1011 101 1.4 200 1066] 639.6
St27 | 201606211 1349 21.50| 119.50 2960] 29.6 29.1 1010 191 1.0 200 999] 599.4
St28 | 201606211 1658 21.50 | 119.02 1349 295 201 1009 186 09 200 1074 6444
St29 | 201606211 2008 22.00| 119.00 1500] 29.3 292 1010 175 2.1 200 990| 594.0
St30 | 201606211 23221 22.001{ 119.50 2273 295 202 1011 149 4.6 200 1063] 6378
St.31 20160622 0248 22.00| 119.99 1130] 29.6 28.8 1010 152 3.1 200 988] 592.8
St32 | 201606221 0611 22,151 120.46 305] 29.6 28.7 1011 169 2.5 200 988] 592.8
St.33 20160622| 1146] 22371 120.33 413] 294 31.2 1011 239 3.7 200 951| 570.6
St34 | 20160603 17421 2250 120.00 614] 292 29.5 1007 258 4.6 200 468] 230.8
St.35 20160603] 2052| 2248 119.51 251] 292 293 1009 234 5.6 200 1803 1081.8
St36 | 20160604] 0006] 22.50] 119.01 94 29.0 289 1009 227 7.0 92 707 4242
St37 | 20160604] 0302 2294 119.10 33| 279 28.7 1008 232 6.5 25 159 954
St38 | 20160604] 0518] 23.00| 119.49 84] 28.0 284 1008 232 5.7 75 565] 3390
St39 | 20160604] 0730 23.00| 119.92 132] 29.0 28.6 1009 206 3.6 120 998] 598.8
St40 | 20160604] 0954] 2350 119.91 133] 28.5 28.5 1008 343 1.0 130 7271 4362
St41 20160604| 1220] 23.42 | 119.51 68] 27.6 21.7 1007 183 5.7 55 379 2274
St42 | 201606041 15171 23501 119.01 59| 274 282 1009 214 7.8 55 323 1938
St.43 20160604 1800 24.00| 119.00 621 07 214 1007 189 6.5 50 350 210.0
St44 | 20160604 2028] 24.00{ 119.50 681 27.8 279 1008 208 6.6 57 4501 270.0
St.45 20160604 2309 24.00| 119.99 48] 284 28.7 1007 199 1.2 48 1771 1062
St46 | 20160605 0244 24481 120.49 571 285 205 1007 201 8.1 50 318 190.8
St47 | 20160605] 0528] 24.48 | 120.49 571 285 29.5 1007 201 8.1 50 318] 1908
St48 | 201606051 0815] 24501 119.50 721 273 274 1007 193 6.9 50 583| 3498
St49 | 20160605] 1151 2499 119.99 62| 278 28.1 1010 077 3.5 55 301] 180.6
St.50 | 20160605 1415] 25011 120.49 83| 276 274 1009 025 5.6 75 5341 3204
St.51 20160605] 1613 25.09 | 120.90 795] 28.0 283 1009 033 6.1 70 585 351.0
St.52 | 20160605] 1907[ 25.68 | 120.87 69 26.8 262 1010 069 8.1 69 464] 2784
St.53 20160606] 00451 2592 | 121.00 871 259 26.9 1010 063 6.8 80 551 330.6
St.54 | 201606061 2200{ 25.50 | 120.00 99 27.5 27.0 1011 075 1.7 84 496] 2976
St.55 20160606] 21401 2550 | 121.50 121] 284 21.6 1010 289 49 115 11| 426.6
St.56 | 20160606] 0309 26.00 | 121.48 741 279 26.1 1009 066 6.8 60 4101 246.0
St.57 | 20160606] 0532 26.00] 121.98 109] 28.1 26.1 1009 065 7.0 108 410 246.0
St.58 | 20160606 0825] 26.01 1 122.50 114] 28.0 257 1010 068 1.6 108 666| 399.6
St.59 | 201606061 1058] 26.00 | 123.00 103] 28.0 255 1010 0175 1.2 95 619 371.4
St60 | 201606061 1337 2551 123.00 799 28.6 27.1 1009 067 6.4 200 12231 733.8
St.61 20160606] 16461 2550 122.51 451 285 213 1009 258 2.2 200 1198] 7188
St62 | 201606061 19241 25501 122.00 1271 284 27.6 1010 284 49 118 7741 4644
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Chart 3. Sea observation data in August 2016

Station Date SMT | Lati. | Long. | Depth | SST [Air T. | Air P. [Wind D. O.N.D| FI. Ct. [V.M.S.
St.0l 20160911 1636] 24.87| 122.00 323] 29.0 284 2007 140 200 1022] 6132
St.02 | 20160904] 0208| 25.00 | 122.51 1507] 28.5 282 1004 27.2 200 990| 594.0
St.03 20160903| 1758| 25.02 | 123.01 1650] 30.0 292 1004 37.9 200 1332 799.2
St04 | 20160903 1758] 2451 | 122.51 590 29.8 201 1005 387 200 12971 7782
St.05 20160911 1407] 24.49 | 122.00 1058] 293 28.7 1006 184 200 900| 540.0
St06 | 201609111 1029] 23971 121.71 13511 286 284 1004 143 200 1085] 651.0
St07 | 201609111 0749] 23.75] 122.00 1000] 29.2 29.1 11009 166 200 1110] 666.0
St08 | 20160923 1946f 23.76 | 122.50 3255] 27.6 2069 1011 370 200 13371 8022
St.09 - - - - - - - - - - - -
St10 - - - - - - - - - - - -
St1l 20160924] 0040 23.00| 122.50 5536] 28.1 212 1012 021 8.1 200 1132] 6792
St12 | 201609241 04021 23.00| 122.01 4877 283 27.1 1009 17 6.7 200 12011 7746
St.13 20160911] 03171 23.01] 121.50 2059] 29.3 213 1007 201 0.9 200 1130] 678.0
St.14 | 201609101 0055] 22.67{ 121.25 1136 28.5 212 1007 41 2.0 200 957 5742
St.15 20160910] 2207| 22241 121.03 1243] 284 28.1 1008 248 1.5 200 998] 598.8
St16 | 20160910 1902 2226 121.50 6121 29.0 292 1008 180 2.2 200 12151 729.0
St17 | 20160910] 1540 22241 122.01 4568| 29.4 293 1007 166.8 3.1 200 718|  466.8
St18 | 201609101 0614] 22251 12251 4918 295 20.8 1007 224 4.1 200 1096] 6576
St.19 - - - - - - - - - - - - -
St20 | 201609101 0614] 21.50| 123.00 3460] 29.3 201 1008 1954 47 200 1196] 7176
St.21 20160910 0307] 21.50| 122.50 4824] 293 28.7 1007 197 3.2 200 1372] 8232
St22 | 201609101 2358] 21.50| 122.00 1020] 29.1 26.6 1008 2156 5.6 200 12061 7776
St.23 20160909 2046 21.50| 121.49 22101 29.2 28.1 1010 76 04 200 1210]  726.0
St24 | 20160909 1745[ 21.50| 120.99 1300] 28.9 289 1008 2233 5.3 200 1446| 867.6
St.25 20160830 1545 21.64 | 120.52 961] 294 219 1004 74.4 1.2 200 887| 5322
St26 | 201608301 1919 21.66| 120.02 12871 294 282 1005 91.7 5.6 200 16291 9774
St27 | 201608301 2304] 21.66] 119.51 1388] 29.1 214 1006 71 34 200 1106] 663.6
St28 | 201608311 02441 21.65] 119.01 1110f 294 217 1005 3352 43 200 1193] 7158
St29 | 201608311 0520 22.00| 119.00 1482] 29.2 27.8 1004 315.6 4.5 200 1370] 822.0
St30 | 201608311 0830 22.00| 119.50 2416] 294 284 1006 303.6 5.5 200 1213] 7278
St.31 20160831 1149] 22.00| 119.99 1095] 29.4 28.6 1006 316.9 4.8 200 874| 5244
St32 | 20160830] 1326] 22.00| 120.51 380] 29.6 293 1005 84.7 7.5 200 1043] 6258
St.33 20160830 1040 2238 120.32 455] 297 21.7 1006 58.4 4.5 200 975 585.0
St34 | 20160831 1507 2250 119.99 656| 29.7 28.6 1004 3194 4.8 200 1511] 906.6
St.35 20160831 1750 22.50| 119.50 237] 29.6 282 1004 261.2 2.8 200 1006| 603.6
St36 | 20160831 2044] 2250 119.01 93] 289 282 1006 1226 5.0 93 484] 2904
St37 | 201608311 2318 2293 | 119.10 24] 29.0 28.0 1004 199 4.0 14 155 93.0
St38 | 201609011 0122f 23.00| 119.50 821 29.2 279 1005 2203 47 75 3551 2130
St39 | 20160901] 0341f 23.00| 119.92 133] 294 284 1004 236.8 2.8 115 718|  466.8
St40 | 201609011 0630 2351 119.92 127] 29.2 26.8 1004 250.6 4.0 110 6951 417.0
St41 20160901 0902| 23.44 1| 119.49 55| 26.7 21.6 1005 2103 50 404 2424
St.42 - - - - - - - - - - -
St.43 20160901 1253 2399 | 119.00 64] 283 284 1003 1759 . 50 233 1398
St44 | 201609011 15201 24.00 119.50 66 273 21.7 1001 173.0 . 66 238 1428
St.45 20160901 1752 24,01 ] 120.00 441 283 289 1003 200.1 . 44 203 1218
St46 | 201609011 2111 2450 120.50 58] 283 285 1003 192.1 . 51 2791 1674
St47 | 20160902] 0001f 24.50| 120.00 671 28.1 8.3 2003 1919 . 60 446] 2676
St48 | 201609021 0313] 22501 119.51 61 27.1 27.1 1001 1733 . 69 2001 120.0
St49 | 20160902] 0634 25.00| 120.02 55| 27.6 21.7 1002 180.3 . 50 1721 1032
St50 | 201609021 0859 25.00 | 120.46 81| 27.8 25.8 1003 180.2 . 70 405] 2430
St.51 20160902| 1125 25.08 | 12091 711 288 27.1 1002 246.4 . 70 574| 3444
St.52 | 20160902] 14421 25501 120.51 70 284 21.6 1001 219.1 . 69 383] 2298
St.53 20160902 1806] 25.99 | 120.99 83| 283 25.7 1002 180.2 . 75 350 210.0
St.54 | 201609021 2056f 25.50| 120.99 90| 273 259 1003 2112 26 90 5101 306.0
St.55 20160902 2345] 25501 121.49 121] 279 213 1003 294.5 3.7 110 783|  469.8
St56 | 20160903] 0237[ 25.95| 121.52 761 273 26.6 1003 28.5 33 60 2401 1440
St.57 | 20160903] 0504 26.00| 121.52 106] 283 263 1003 6.6 1.2 95 4571 2742
St.58 | 20160903] 0801f 26.00| 122.49 111 29.0 218 1004 304 5.3 100 667 4002
St.59 | 20160903] 1055[ 26.00| 122.99 101] 29.0 282 1004 13.6 2.9 103 444| 2664
St60 | 20160903 1408] 2549 123.00 8221 29.6 294 1003 359.4 3.2 200 966| 579.6
St.61 20160904| 0537 2550 122.50 444 28.1 21.6 1005 46.2 3.9 200 937 5622
St62 | 201609041 08171 25501 122.00 1251 273 27.6 1006 58.1 2.8 124 578 346.8
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