Preliminary Report

of
The Hakuho Maru Cruises

KH-00-4
S5 September ~ 19 October 2000
Tokyo — Naha — Tokyo

and

KH-01-1 leg 1
18 June ~ 9 July 2001
Tokyo — Kagoshima

Ocean Research Institute
The University of Tokyo
2004



Preliminary Report
of
The Hakuho Maru Cruises

KH-00-4
S September ~ 19 October 2000
Tokyo — Naha — Tokyo
and
KH-01-1 leg 1

18 June ~ 9 July 2001
Tokyo — Kagoshima

by

The Scientific Members of the Cruises

Edited by
Keisuke TAIRA and Masaki KAWABE



10

CONTENTS

. CrUiSC Narrative ...................................................... 1
. Summary of the measurement and correction -+ 4
. List of Scientists ADOArd «««-«rrrrererrerremimniiiniieneenenns 12
. TraCk Chart ............................................................ 15
L THME Table +rreveeerrseeeeses 19
. Summary of Observation Stations ««--«rooeeerereereees 23
. Charts Of Surface Currents .................................... 33
. Vertical Sections of CTDOz Data «-twwereereeeereneeeeenee 36
. Mooring Systems ................................................... 46
. Results of Moored Current Meters -« weeeereeeens 52



1. Cruise Narrative

The cruise KH-00-4 of R.V. Hakuho Maru was carried out for 45 days from
September 5 to October 19 in 2000, composed of two legs with port calls at
Naha in Okinawa Island (23-29 September). The title of the research of this
cruise is “Observational study on variations of oceanic conditions in the East
China Sea and deep circulation east of Honshu, Japan”. Study subjects are
(1) to measure volume transport and density structure of the Kuroshio off Izu

and Shikoku and in the East China Sea (leg 1),

(2) to measure deep currents east of the Izu Ridge (leg 1),
(3) to study distribution and biology of sea birds in the Kuroshio area (leg 1),
(4) to study the variations and monitoring of oceanic conditions in the East

China Sea (leg 2),

(5) to study on the primary production process in the marginal seas (leg 2).

The cruise KH-01-1 leg 1 was carried out for 22 days from June 18 to July 9
in 2001. Study subjects are
(1) to observe current velocity and water properties in deep layer in the Mariana
Trench,
(2) to experiment for verification of upwelling due to the perpetual salt fountain
in the Mariana region,
(3) to study the subtropical front and countercurrent in the North Pacific,
(4) to observe the deep current velocities in the western region of Okinawa,
(5) to observe tidal current velocities in the Tokara Strait.

These cruises are related to the Research Project, Grant-in-aid for Scientific
Research on Priority Areas “Physical, Chemical and Biological Studies on Moni-
toring of Marginal Seas for Ocean Forecasting” (FY1999-2002). This projectis a
Japanese contribution to the international program North East Asian Regional-
Global Ocean Observing System (NEAR-GOOS), which is steered by WESTPAC,
the Intergovernmental Oceanographic Commission (IOC) sub-commission for
the Western Pacific Region.

Throughout the cruises, we measured current velocity in a surface layer with
shipboard ADCP (acoustic Doppler current profiler) of the Furuno Electric Co.,
Ltd. and the RD Instruments. At all the stations of CTD (conductivity, tem-
perature, depth profiler), we sampled sea surface water with a bucket to meas-
ure temperature, salinity, and dissolved oxygen, and intake water to correct sa-
linity data of the thermo-salinograph. Temperature data of CTD, XBT (ex-
pendable bathythermograph), and XCTD (expendable CTD) were sent to the Ja-
pan Meteorological Agency just after the cast using the BATHY telegram.



KH-00-4 leg 1 (Tokyo — Naha)

Full-depth casts of CTDO, with water sampling were made at 44 stations.
CTDOz casts without water sampling were made at five stations because of lack
of time due to refuge from Typhoon No. 14. Velocity was measured by LADCP
at all the casts except for CO6. Casts of XBT were made at 153 points.

As part of the Scientific Research on Priority Areas, volume transport of the
Kuroshio was measured over the Izu Ridge and between Okinawa and Taiwan
using shipboard ADCP and XBT, for obtaining the equations to convert voltage
data of submarine cables to volume transport. For this purpose, three moor-
ings of current meters were deployed at YAE1~YAE3 north of Ishigaki-jima. To
measure volume and heat transport of the Kuroshio, three moorings of multi-
paths IES (inverted echo sounder) and one mooring of pop-up XBT were de-
ployed at EC1~EC4 east of Miyake-jima. A drop-sonde for transport measure-
ment was tested around there.

The Kuroshio south of Shikoku was observed on the line of ASUKA (affiliated
surveys of the Kuroshio off Cape Ashizuri), using CTDO2, LADCP, and XBT and
deploying four moorings of IESs and current meters at ES05, ES06, CM06, and
CMO7. The ASUKA works were made in the project “Kuroshio Fluctuation Pre-
diction Experiment” of the Core Research for Evolutional Science and Technol-
ogy (CREST) of Japan Science and Technology Corporation (JST).

Deep water and current in the Izu-Ogasawara Trench were observed using
CTDO2 and LADCP, and four moorings of current meters were deployed at ER1~
ER4 (these were recovered in the Tansei Maru cruise KT-01-16). Moreover, sea
birds in the Kuroshio area and bottom topography around Yonaguni-jima were
surveyed.

KH-00-4 leg 2 (Naha - Tokyo)

We made physical, biological, and chemical observations in the East China
Sea under excellent weather fortunately. Next day of leaving Naha, we de-
ployed two moorings of ADCP at TK1 and TK2 in the Tokara Strait for observa-
tions of tidal currents to remove them from velocity data and construct a moni-
toring system of velocity and transport of the Kuroshio. In the last stage of the
cruise (October 16), we recovered four moorings of multi-paths IES and pop-up
XBT deployed in leg 1. In the rest of leg 2, we made CTDO; and bio-optical ob-
servations in the East China Sea, to clarify oceanographic conditions in the con-
tinental shelf and Kuroshio regions, current structure east of the Ryukyu Is-
lands and in the Tokara Strait, east-west water exchange over the Nansei Shoto
Ridge, and to make an estimation method of primary production.

Casts of CTDO2 with and without water sampling were made at 136 and 18
stations, respectively. The nutrients were analyzed for all the water-sampling



stations. Particulate organic carbon (POC) and nitrogen (PON) were measured
at 56 selected water-sampling stations. Velocity was measured by LADCP at
almost all the CTDO; casts, and fluorescent intensity was measured by fluoro-
meter at several casts. Casts of spectral radiometer were made at 32 stations,
at 10 out of which casts of an instrument for natural fluorescence were made.
Moreover, XBT and XCTD casts were made at 20 and 6 points, respectively.

KH-01-11leg 1 (Tokyo — Kagoshima)

47 casts of XBT were made while we sailed from Tokyo to the Mariana region.
In the Mariana Trench, we deployed three moorings of current meters at MM 1~
MM3 (these were recovered in KH-02-2), made 13 (2) casts of CTDO. with
(without) water sampling, and sampled waters for measuring nutrients, dis-
solved inorganic carbon (DIC)-14C, DIC-13C, total carbon, alkalinity, and dis-
solved organic carbon (DOC)-14C. Moreover, we made experiments for upwell-
ing due to the perpetual salt fountain, but they were not successful, because
the pipe (50-cm diameter, 300-m length) and ropes were not enough strong.

In the East China Sea, we recovered the three moorings of current meters at
YAE1~YAES3 and two moorings of ADCP at TK1 and TK2, which were deployed in
the cruise KH-00-4. We made four casts of CTDO; with water sampling around
the mooring stations of YAE and 14 CTDOz casts without water sampling in the
Tokara and Osumi Straits.

We obtained quite valuable oceanographic data for physical, chemical, and
biological studies in the regions of the Izu-Ogasawara and Mariana Trenches,
the Kuroshio, and the East China Sea.
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2. Summary of measurement and correction

A. Water Sample

Al. Instrument
Seawater was sampled from 12-liter Niskin bottles mounted at 24 places on
a Sea-Bird Electronics Carousel water sampler (SBE 32).

A2. Conductivity

Conductivity of water samples was measured with a salinometer Guildline
Portasal Model 8410 which was standardized by IAPSO Standard Seawater
(Ocean Scientific International Ltd.) of Batch P137 (K15=0.99995) in KH-00-4
and P130 (K15=0.99997) at CM10~CMO04, P137 (K15=0.99995) at CM03~CMO08
and YAE1~YAE3 in KH-01-1. The measurement was done in a laboratory in
which air temperature was controlled and was a little lower than water tem-
perature in the salinometer water bath.

A3. Dissolved Oxygen

Dissolved oxygen of water samples was measured with an automatic re-
cording titrator Hirama Laboratories ART-3. We used 0.05 mol 1! Sodium Thi-
osulfate Solution (Wako Pure Chemical Industries Ltd.) (factor = 1.007 in KH-
00-4, 1.0121 in KH-01-1) for the titration.

A4. Nutrients

Phosphate phosphorus, nitrate plus nitrite nitrogen, ammonia nitrogen, and
silicate silicon were measured with an auto analyzer Bran Luebbe Traacs 2000.
Analyses of these nutrients were done on board immediately after sampling.

AS5. Particulate organic carbon (POC) and nitrogen (PON)

Sampled seawater was filtered through 47 mm Whatman GF/F glass fiber
filter immediately after sampling. All filters used were combusted in advance at
450°C for three hours in a muffle furnace to eliminate organic contamination.
After the filtration, the filter was stored in a deep freezer until later analyses at
the shore laboratory. POC and PON were analyzed with a Perkin Elmer
2400CHNS/O Elemental Analyzer.

B. CTDOz
B1. Instrument

The CTDO, was a Sea-Bird Electronics instrument for 6500 db (SBE9plus).
The sensor of conductivity was manufactured by the Sea-Bird Electronics, Inc.
(SBE4) who claimed a resolution of 0.0004 mmho cm-! and an accuracy of



10.003 mmho cm-!. The sensor of water temperature was manufactured by the
Sea-Bird Electronics, Inc. (SBE3plus) who claimed a resolution of 0.0002°C and
an initial accuracy of £0.002°C. The sensor of pressure was manufactured by
the Paroscientific Digiquartz (Model 4xK) with a resolution of 0.001% of full
scale and an accuracy of £0.015% of full scale (6000-db range). The sensor of
dissolved oxygen was manufactured by the Sea-Bird Electronics, Inc. (SBE13).

In the cruise KH-00-4, two sets of the CTDO; system were used. One was
CTD SBE9plus (Serial Number 23797-0608) equipped with conductivity sensor
SBE4 (SN 2496), temperature sensor SBE3plus (SN 2905), and oxygen sensor
SBE13 (SN 0550). Another set was CTD SBE9plus (SN 12545-0400), SBE4 (SN
1578), SBE3plus (SN 2017), and SBE13 (SN 0401 at QW06~KDO08, SN 0550 at
KDO9~EC4). The former set of CTDO2 was used in leg 1 and at the first several
stations (TK14~QWO0S5) in leg 2. This was the first operation of this underwater
unit. The latter unit was used at the other stations in leg 2. Salinity data
from the former unit tended to decrease as depth increases. We thought it was
due to unsuccessful sensor calibration or an abrupt change of sensor charac-
teristics, and we changed the underwater unit to the latter one. However, the
awful sensor values were due to wrong input of a coefficient for water pressure
data in SEASOFT. We found it during our next cruise KH-01-1, and reproc-
essed the CTDO; data of the former unit.

In KH-00-4 leg 2, the CTD underwater unit was equipped with a fluorometer
manufactured by Chelsea Instrument Ltd. (Mk III Aquatracka Fluorometer).
The fluorometer (SN 8218) was used at the first several stations (TK14~QW02),
and was replaced with that (SN 8192) for the later stations (QW03~EC4).

In KH-01-1 leg 1, we used three sets of the CTDO; system. The first set was
CTD SBEO9 (SN 91894) equipped with conductivity sensor SBE4 (SN 518), tem-
perature sensor SBE3plus (SN 893), and oxygen sensor SBE13 (SN 0474), and
pressure sensor SBE12 (SN 1894). This system is for very deep oceans with a
depth of 10500 m, and was used at CM10 and CMOSA in the Mariana Trench.
The second set was CTD SBE9plus (SN 23797-0608), SBE4 (SN 2496),
SBE3plus (SN 2905), SBE13 (SN 0401), and was used at CMO1~CMO09, CM10A,
CM11, CM12, and YAE1l. The third set was CTD SBE9plus (SN 12545-0400),
SBE4 (SN 2496), SBE3plus (SN 2017), SBE13 (SN 0550), and was used at
YAE1A, YAE2, YAES, and TK14~TKO1.

B2. Data Collection

Full signals of frequency, which are digitized 24 times per second and sent
from the underwater CTD unit SBE9plus, were received with the onboard unit
SBE11plus and converted to output sequences of RS232C. The data were col-
lected with the Sea-Bird Electronics CTD operating software SEASOFT, using an
IBM-compatible personal computer EPSON Endeavor Pro. The full signals of



frequency were stored in the hard disc during the lowering stage of CTD cast
and then were copied in magnetic optical discs at the deepest point of the cast.

B3. Calibration

The sensors of conductivity, temperature, and dissolved oxygen were cali-
brated by the Sea-Bird Electronics, Inc. prior to the cruise. The obtained new
coefficients were used in the CTD operating software SEASOFT.

a. Pressure

Pressure data were corrected by subtracting the pressure-sensor value in the
air of 0.6 db for CTD SBE9plus (SN 23797-0608), -1.2 db for CTD SBE9plus (SN
12545-0400) in KH-00-4 and of 1.0 db for the pressure sensor SBE12 (SN 1894),
0.3 db for CTD SBE9plus (SN 23797-0608), and 1.3 db for CTD SBE9plus (SN
12545-0400) in KH-01-1 leg 1.

b. Conductivity

Conductivity data were moreover calibrated using water-sample data. The
ratio of conductivity from water sample to that from CTD (CF) was calculated.
Vertical change of CF was expressed with polynomials of pressure P (db) such as

CF=a+ bP+ cP2 + dP3 + eP* + [P,

The calibration was made with CF computed from the above equation. The fol-
lowing coefficients a~fwere used for the station groups.

KH-00-4 leg 1
1) CO1~C12
a~f=1.00036, -.323352E-6, .200720E-9, -.620299E-13, .925592E-17, -.525533E-21
2) C13~C25
a~f=1.00043, -.299159E-6, .196773E-9, -.662320E-13, .104225E-16, -.605201E-21
3) C01~C25, YCO1~YC19 (used for ASO6~AS10)
a~f=1.00044, -.325456E-6, .205211E-9, -.691930E-13, .110888E-16, -.659158E-21
4) YCO1~YC19
a~f=1.00052, -.555212E-6, .623645E-9, -.369177E-12, .104536E-15, -.109411E-19

KH-00-4 leg 2
1) TK13~QWO05 (used for TK14~QWO5A)
a~f=1.000780, -.1410724E-5, .1092608E-8, 0.0, 0.0, 0.0
2) QW06~KDO08
a~f=1.000463, -.2323252E-5, .2160338E-8, 0.0, 0.0, 0.0
3) KD09~KD13
a~f=1.001001, -.9676958E-6, .2460805E-9, 0.0, 0.0, 0.0
4) KD14~SMO5
a~f=1.000641, -.2919488E-5, .3840912E-8, -.1391112E-11, 0.0, 0.0
5) SM06~SMO07
a~f=1.001043, -.7121917E-6, .1712506E-9, -.1312402E-13, 0.0, 0.0



6) KGO1~C2

a~f=1.000768, -.3110784E-5, .4487335E-8, -.1891388E-11, 0.0, 0.0
7) KBO1~STO1

a~f=1.000720, -.1296355E-5, .9399269E-9, 0.0, 0.0, 0.0

KH-01-1 leg 1
1) CMO1~CMO0O9, CM10A, CM11, CM12 (for deeper than 1500 db)
a~f=1.000046, -.8078458E-7, .9374744E-11, 0.0, 0.0, 0.0

2) No correction for YAE1, YAE1A, YAE2, YAE3, TK14~TKO1

c. Dissolved Oxygen

Oxygen data were obtained with the method in the World Ocean Circulation
Experiment (WOCE) Operations Manual, WOCE Hydrographic Programme Office
Report WHPO 91-1, WOCE Report No. 68/91. Dissolved oxygen was calculated
from the polarographic oxygen sensor electric current and probe temperature
with the algorithm

doO
dr

g = [A(Oc +B=£) + C } O(T,S) exp[D{T +E(T, ~T)}+ FP]

where Ox is the concentration of dissolved oxygen (ml I-1), O. the oxygen electric
current (mA), T, the oxygen sensor temperature (°C), T, S, and P are water tem-
perature (°C), salinity (psu), and pressure (db) measured with CTD, Ox*(T,S) the
saturated oxygen for T and S, and ¢ is time (sec). Initially, the oxygen electric
current Oc was smoothed by a running mean of 15 data (taking 24 data s-1), and
six parameters A~F were determined with a nonlinear least squares fitting to the
oxygen of water samples. The result of the coefficients is shown below.

KH-00-4 leg 1
1) CO1~C12

A~F=12.5414, 7.5048, 0.00902, -0.028601, 1.11335, 1.3653E-4
2) C13~C25

A~F=2.6505, 8.1994, 0.00373, -0.029502, 1.13226, 1.3398E-04
3) CO1~C25, YCO01~YC19 (used for ASO6~AS10)

A~F=12.5778, 8.6120, 0.00654, -0.028882, 1.01691, 1.3668E-04
4) YCO01~YC19

A~F=12.3425, 8.0911, 0.02177, -0.025569, 0.77996, 1.3363E-04

KH-00-4 leg 2
1) TK13~TKO1, QWO01, QWO03, QWO0S (used for TK13~QWO05)
A~F=2.2736, 6.7380, 0.02089, -0.024190, 0.86154, 1.5562E-04



2) QW08~QW10, KAO1A, STO1A, KCO2A, F, KDO1 (used for QW06~KDO1)
A~F=2.2813, 3.2731, 0.10772, -0.026940, 0.95017, 2.3940E-04
- 3) KD09~KD14, SMO1~SM07 (used for KD0O9~SMO07)
A~F=1.9409, 9.4964, 0.03361, -0.020035, 0.64750, 2.1594E-04
4) KGO1, KG03, KGO5, KGO7, KC15, KC13, KC11, KC08, KC05, KC02, KBO1, KB03, KBOS,
KBO08, KB11, KB13, TKO1A, KA14, KA12, KA10, KAO8, KAO6, KAO4, KAO2, A2, STO2A,
STO4A, STO6A, STO8A, ST15, ST12, ST10 (used for KGO1~STO1A)
A~F=2.3637, 6.2113, 0.02785, -0.026079, 0.78912, 0.9926E-04

KH-01-1leg 1
1) CMO5A

A~F=2.3788, -3.9796, -0.028700, -0.030294, 1.5267, 1.4821E-4
2) CM01~CMO09, CM10A, CM11, CM12

A~F=12.6797, 0.0904, -0.058157, -0.034101, 1.3702, 1.5686E-4

3) YAE1
A~F=1.2791, 47.212, 0.085934, -0.013094, -0.2313, 1.1837E-4

4) YAE1A, YAE2, YAE3 (used also for TKO1~TK14)
A~F=2.3639, 4.7491, 0.016767, -0.025356, 0.9720, 1.3748E-4

C. XBT
Probes of TSK T-5, TSK T-6 (BATHY Code 212), TSK T-7 (Code 222), and

Sparton XBT-7 (Code 461) were used. The depth of a falling XBT probe, z (m),
was computed with the equation of the elapse time, t (sec), after falling from the

sea surface that

z = 6.828t — 0.00182-¢ (TSK T-5),
z = 6.691't — 0.00225-t (TSK T-6, T-7),
z = 6.472't — 0.00216-t (Sparton XBT-7).

The data were recorded with Murayama Denki Z-60-16III.

D. XCTD
We used probes of TSK XCTD-1. The depth of a falling probe was computed

with the equation that
z = 3.42543't — 0.00047026-t.
The data were recorded with TSK MK-130 (Tsurumi Seiki Co., Ltd).

E. Shipboard ADCP
E1l. ADCP (Furuno Electric Co., Ltd.)

Current velocities at three depths of 20, 50, 100 m (KH-00-4 leg 1), 15, 50,
100 m (KH-00-4 leg 2), and 20, 50, 100 m (KH-01-1 leg 1) were measured in an
interval of 15 seconds. The data were averaged for every minute and recorded



with Doppler Sonar Current Profiler System CI-20H.

E2. ADCP (RD Instruments)

Current velocities at 64 levels in an interval of 16 m from 32-m depth (KH-00
-4 leg 1), 128 levels in an interval of 8 m from 24-m depth (KH-00-4 leg 2), and
64 levels in an interval of 16 m from 32-m depth (KH-01-1 leg 1) down to about
1000 m were measured with Broadband 38 kHz ADCP and recorded every two
minutes.

Uncertainty of the ship heading direction decreases accuracies of the meas-
ured flow direction relative to the ship head and the measured velocity compo-
nents. The ship heading direction data by the gyrocompass was manually in-
put with a resolution of one degree when the system was switched on. Inaccu-
racy of this input is a source of measurement error. Another error source is a
deviation in direction of the shipboard transducer from the original design.

According to Joyce (1989; Journal of Atmospheric and Oceanic Technology, 6,
169-172), the correct velocity (uw, vw) is given from a ship speed (us, vs) and a
measured ADCP velocity (uq, va) as

Upw = Us + (1+f)(u'acosa—-vasina)
Vw = Us + (1+f)(u’asin a+ v’ cos a),

where « is the error in orientation of transducer, and I+f is the scale factor.
The coefficients computed with all the data of the cruise are

a (rad) = 0.0091, A= -0.0479.

The current velocity data from the RDI ADCP should be corrected with the above
equations and coefficients.

F. Lowered ADCP

Workhorse 300 kHz ADCP manufactured by RD Instruments was attached to
the CTD-water sampler frame and used as a lowered ADCP in order to obtain
vertical profiles of horizontal velocity. The transducer was set downward, and a
buttery package was mounted on the frame. We selected 4-meter bins, 1 ping
per ensemble, and 1 ping per 0.5 second. Data were stored in the underwater
ADCP unit and recovered on the deck after the cast.

Noises and an influence of vertical move and rotation of the ADCP unit must
be removed from the original data. Further processes of data should be made
after the cruise to obtain correct data of current velocity.



G. Bio-optical Observations

G1l. Water Leaving Radiances

Underwater downward irradiances and upward radiances were measured by
an underwater spectral radiometer, MER-2040, Biospherical Instruments, 1-3
times per day during daytime. Downward irradiances were simultaneously
measured on-board. Water leaving radiances were estimated from those data.
Water leaving radiances were also directly measured by an on-board radiometer
developed by Dr. Kishino in Physical Chemical Laboratory. Chlorophyll a con-
centration, an indicator of phytoplankton biomass, can also be estimated from
water leaving radiances estimated from ocean color remote sensing.

G2. Chlorophyll a, Suspended matter, Colored-dissolved organic matter

Concentrations of chlorophyll a were measured by fluorometry with a Turner
Designs fluorometer after filtration on Whatman GF/F filters and extraction by
dimethyl formamid. Weights of the suspended matter (SS) were measured after
filtration on 0.2pm Nuclepore filters. Absorption spectra of colored-dissolved
organic matter (CDOM) were measured by a Shimadzu spectral photometer,
MPS-2000, after filtration of water samples with 0.2um Nuclepore filters.

Most of the present ocean color remote sensing algorithms are based on the
empirical relationship between chlorophyll a and water leaving radiance as-
suming chlorophyll a is the dominant factor controlling optical properties.
However, in the coastal waters, it is known that suspended matter and colored
dissolved organic matter largely affect the optical properties and induce error to
the algorithm. In order to develop a method to accurately estimate chlorophyll
a, suspended matter, and colored dissolved organic matter, those water con-
stituents were measured during the cruise.

G3. Phytoplankton Absorption Spectra

Absorption spectra of particulate matter and phytoplankton were measured
by spectral photometer MPS-2400 by a 10-cm cell. Water samples were filtered
by Whatman GF/F filters, and absorption of the filter was directly measured
before and after extraction of phytoplankton pigments by methanol and hot wa-
ter. Particulate matter affects the spectral characteristics, and specifically
phytoplankton absorption is an important parameter for primary production.

G4. Light-Photosynthesis Curve

Light dependency of primary production was measured with 13C labeled bi-
carbonate, in order to estimate water column primary production. Water sam-
ples taken from two to three layers within euphotic zone were incubated with 9
different light levels. 13C of particulate organic matter on filters were measured.



GS. Natural Fluorescence

In vivo (living cells in natural environment) natural fluorescence was meas-
ured by an INF300, Biospherical Instrument, at daytime stations when light-
photosynthesis curve was measured. It is suggested that phytoplankton in vivo
natural fluorescence excited by sunlight can be used as an indicator of biomass
and primary production.

G6. Phytoplankton Pigments

Phytoplankton pigment concentrations were measured by HPLC after extrac-
tion from filtered samples. To develop the measurement method of phyco-
bili-pigments, samples were extracted by glycerin after filtration and analyzed
by fluorometers, since Cyanobacteria such as Trichodesmium and Synechococ-
cus are important primary producers in oligotrophic environment and have
phycobili-pigments, which HPLC cannot measure. Phytoplankton has variety
of pigments, and the pigments can be used as an indicator of taxonomic groups.
The light absorption spectra correspond to combination of the pigments.
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3. List of Scientists Aboard
KH-00-4

Organization
Address
Name Phone (ext.) E-mail

Ocean Research Institute, The University of Tokyo
1-15-1 Minamidai, Nakano-ku, Tokyo 164-8639

Keisuke Taira! 03-5351-6417 taira@ori.u-tokyo.ac.jp
Kouichi Kawaguchi!  03-5351-6475 kawaguch@ori.u-tokyo.ac.jp
Masaki Kawabe? 03-5351-6421 kawabe@ori.u-tokyo.ac.jp
Yutaka Michida? 03-5351-6532 ymichida@ori.u-tokyo.ac.jp
Shinzou Fujio 03-5351-6416 fujio@dpo.ori.u-tokyo.ac.jp
Daigo Yanagimoto 03-5351-6415 daigo@dpo.ori.u-tokyo.ac.jp
Kouji Ishikawa 03-5351-6428 ishikawa@ori.u-tokyo.ac.jp
Shoji Kitagawa 03-5351-6419 kitagawa@ori.u-tokyo.ac.jp
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Japan Science and Technology Agency

Hiroshi Uchida! 092-583-7570 uchida@riam.kyushu-u.ac.jp

Faculty of Fisheries, Nagasaki University
1-14 Bunkyo-cho, Nagasaki 852-8521
Joji Ishizaka? 095-847-1111 (3127) ishizaka@net.nagasaki-u.ac.jp
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Kouji Ishikawa 03-5351-6428 ishikawa@ori.u-tokyo.ac.jp
Shoji Kitagawa 03-5351-6419 kitagawa@ori.u-tokyo.ac.jp
Toshiaki Miura 03-5351-6394 tmiura@ori.u-tokyo.ac.jp
Jesun Uh 03-5351-6420 uh@ori.u-tokyo.ac.jp

Akira Nagano 03-5351-6420 nagano@dpo.ori.u-tokyo.ac.jp
Kanae Komaki 03-5351-6420 kanae@nenv.k.u-tokyo.ac.jp
Atsushi Tateoka 03-5351-6532 atsu@dpo.ori.u-tokyo.ac.jp

Graduate School of Science, Tohoku University
Aoba-ku, Sendai 980-8578

Shinichi Kaneko 022-217-6528 kaneko@pol.geophys.tohoku.ac.jp

Wakana Fukase 022-217-6528 wakana@pol.geophys.tohoku.ac.jp

Takanori Horii 022-217-6528 horii@pol.geophys.tohoku.ac.jp

Takashi Yabuki 022-217-6528 yabuki@pol.geophys.tohoku.ac.jp

Center for Atmospheric and Oceanic Studies, Graduate School of Science, Tohoku University
Daigo Aoshima 022-217-6747 aoshima@ocean.caos.tohoku.ac.jp

Satoshi Yamaguchi 022-217-6747 ysatoshi@ocean.caos.tohoku.ac.jp

Institute of Fluid Science, Tohoku University
2-1-1 Katahira Aoba-ku Sendai, 980-8577

Seigo Sakai 022-217-5244 sakai@ifs.tohoku.ac.jp
Kotaro Tsubaki 022-219-5269 tsubaki@pixy.ifs.tohoku.ac.jp
Naoya Takahashi 022-217-5244 taka@pixy.ifs.tohoku.ac.jp
Tadahide Kakio 022-217-5269 kakky@pixy.ifs.tohoku.ac.jp

Faculty of Engineering, Kagoshima University
1-21-40 Korimoto, Kagoshima 890-0065

Toru Yamashiro 099-285-8468 toru@oce.kagoshima-u.ac.jp
Graduate School of Engineering, Kagoshima University

Masaki Kurazono 099-285-8468 kurazono@oce.kagoshima-u.ac.jp
Takayuki Yamasaki ~ 099-285-8468 yam@oce.kagoshima-u.ac.jp

Faculty of Fisheries, Kagoshima University
4-50-20 Shimoarata, Kagoshima 890-0056
Yuji Yanagimoto 099-286-4103 mf11038@mx.kagoshima-u.ac.jp

Graduate School of Science, University of the Ryukyus
1 Senbaru, Nishihara, Okinawa 903-0213
Ayumu Sato 098-895-8570 018258D@eve.u-ryukyu.ac.jp

Mutsu Establishment, Japan Atomic Energy Research Institute
4-24 Minato-cho, Mutsu 035-0064
Takafumi Aramaki 0175-28-2614 aramaki@popsvr.tokai.jaeri.go.jp
Graduate School of Environmental Earth Science, Hokkaido University
Kita 10, Nishi 5, Kita-ku, Sapporo 060-0810
Takayuki Tanaka 011-706-2246 takayuki@ees.hokudai.ac.jp

_ 14'i



4. Track Chart
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5. Time Table

KH-00-4 leg 1

local t
Date OO 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
T ol o 2 O P o P o e T o
Tokyo X03 X07 X11
1|Sep5| y X01 X05 X09 x13
SN T s T NS TTTTTITT T T 7T~ rminging A oo ~nd
DoX15 X19 X23  X27  X31 X35 X39 X43 co1 co2 co3 :
2(Sep6| : X17 X21  X25  X29 X33 X37 X4l X45 X47
3 |Sep 7 coa Co5 C06 co7 cos :
ER4 ER3
4|Sep 8 Co9 c10 hnet s i1 c12
€12 c13 ER2 ER1 C14 cis 16
5 Sep 9 : Depl Deplo
6 |Sep 10 §c1s c17 c8 19 €20 c21
C22 C23 C24 EQ1EQ2EA3 |c25 E(4 | Drop
7 Sep 11 Deploy Deploy| Sonde
8 |Sep 12
9 |Sep 13] :
e e A A TSN~~~ T~ ~~ :
: AS02 AS03 AS05 AS06 AS07
10|Sep 14 ASO1 ESO1  ASO04
~~~~~~~~~~~ e i~ e N e ENTNEN I ~nd
AS08 AS09 LMO7 ES06 LMo! ES05 AS07 AS08 AS09 AS10
11 Sep 15 Deploy Deplo; eploy Deplo
12|Sep 16
AE YAE2 -
13|Sep 17 epldy depld Y01 Y2
YEp4 YED5YED6 YEQ7 WCOB  [YCo9| [ YC10 YCi1 | | YC12 YAEY |vc13 YC14 YC15 YC16 YC17
14|Sep 18 eplo
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ e e e e B e e R e
YC18 YC19 0T02 0T04 0T06 oTo8 0T10
15(Sep 19 oTo1 0T03 0T05 0T07 0T09 :
N R S SR I I (VY SN I PN TR DS _ intaiateiateidainted e Kol it b B S A A S
: oT12 OT14 OT16 OT18 OT20 Yonaguni Is. OT22 TYO1 TY03 TY05 TY07 :
16|Sep 20 P oT11 OT13  OTi15 OT17 OTI19 Bottom Survey 0T21 OT23 TY02 TY04 TY06 TYd8
e Ea) Il ST K ENEE ETE I I P Ty S RN DT D PONE D D ] I e B ] R e e
Tyos Tyt Tv13 TY15  TY17  TY19 Tv21 Tv23 Ty2s Ty27 TY29 Ty3l TY33 :
17(Sep 21 TY10 TY12  TY14 Tyl TY18 TY20 TY22 TY24 TY26 TY28 TY30  TY32
i e~ T~ T T~ T e T o] ~ T S~ T S ]~ T~ e ~ e ~ e~ e e~~~ ~T~~T~~T~~T~~T~~T
: TY35 TY37 TY39 TY4l TY43 Ty4s OT25 OT27 OT29 OT31 OT33 OT35 OT37 OT39 OT41 OT43 OT45 OT47 -
18|Sep 22 TY34 TY36 TY38 TY40 TY42Ty44 OT24 OT26 OT28 OT30 OT32 OT34 OT36 OT38 OT40 OT42 OT44 OT46 OTa8
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN T B
19 Sep 23 Naha




KH-00-4 leg 2

local time
Date |00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
: Tromrmims s i s s i s s i T g S N i
1 |Sep 29 Naha
el e o e e L I B L e el I e i | e e el bl et I
S . TKX02 TKX04 TKX06 TKX08 TKX10 [TK2 TH1  TKx11 TKX13 TK)4 TK13 TK12 TK1p:
2 |Sep 30| : TKX01 TKX03 TKX05 TKX07 TKX09 Deplq Délp|oy TKX12 :
badaded I adedod B indaae ntaded BN indadad BN ndader i iniatadiad I oot I Endedod I ndeded inder fndad indad indad ndad o
K1 TKOO TKO8 Kd7  TKOg [TKos TK04 Kgs  Tkop  TKoL TKX14 TKXC2 TKXC4
3{Octl]: TKXC1 TKXC3 TKXCS:
Hindelintesieder iedecs ielede nteded I eie ndiaicl oo BN len it BN R intal NN (catatonie o B Ine e (B wiceet BN Intasaden :
TKXC6 TKX16 TKX18 QWwp1 Qo2 RWo3 wol QW05 qQwas Qqwq7 QWwos :
41 Oct 2| ¢ Tkxis Tkx17  TKX19
: Qpvpo QW10 KAOLA I B 5TO1H KBOJA q D Kqofia
5(0ct3]: :
E F e H kDoj KDd2  KPp3  Kppa  Kpgs Kpde HDAr  |[KDos|  KDOD
6 | Oct 4 :
KDO KD10 KD11 KD12 KD13 KD14 MO Mo SMo3 SM04
7|0ct5] :
SM05 SM06 SMo7
8|0Octb
Kaedi KlGg2 kGod kGoq KGOS KGAR Go Kaq?
9 |Oct7
KC15 KC1h KC13 KC12 KC11 KC10 cog kcos|  KCop  Kcde
10| Oct 8
KcQs  KEpa  KEp3  KEO2 D2 Ic2 BO KBp2 KB03 KB04 KBds KBO6
11| Oct 9 :
KBO7 KBO08 Bod  KBig KB11 KB12 KB13 KB1 TKo1jA A14
12|Oct 10
KAla KA1 KA12 Al KA10 KA09 KAO8 KAQ? Hads  Wads  KAada  Kad3 :
13|Oct 11] :
KpO2  KAD1 3 ) sfoila  sfroga  sfrosp  STopA STPsA  STosA  STojA  STosh SH’OQA%
14|Oct 12 :
Kagoshima S[ris ST14 S[ri3 qTip 1 ST10 qTop
15|Oct 13
srds qrop ST06  ST05  STda ST03 sfrq2 sTp1
16|Oct 14
17|Oct 15
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN — - ~ INNNN S, T ——————.
: EW EC1 Eca  [Ec3 [eca BCakp HcauT
18 OCt 16 : ecovel Recover Recover Recover
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN TNN»\,NNN:\.N\,NNNNNNN.NNN~~~~N~N~~~~~~~~~N-
MAR off Tateyama
19|Oct 17
20(Oct 18
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ‘]
Tokyo
21|Oct 19




KH-01-1 leg 1

local time

Date |0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 {Jun 18 Tokyo X01 X02 X03

2 |Jun 19| i X04  X05  X06  X07  X08  X09  X10 X1l  XI2  X13  X14 XI5  XI6

3|Jun 20| X17  X18  X19  X20 X21  X22  X23  X24 X25 X26 ~ X27  X28  X29

4|Jun 21| Xx30  x31 X32 X33 X34 X35  X36  X37  X38 X390  X40 X4l  X42:

;NNNTNNNNNTNNNNNT ~A A~ TNNNNNT!’\JNNNN CTD NN N N NI 0 N N NN N NI N NI N N CTD
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6 |Jun 23| : CMos MM2 UPWELL CMO5A

CTD NN N N N 8 N N 1N N 1N N NI NI N N N Deploy&Pump e e e e e e e e e e e e Ia VeV Ia VI N1y

7 (Jun 24 CMO5A UPWELL

NN N N NI NI N N N 180 8 N NI NN N N N N N NI N NI DeployNNNNNNN/\/Depon ~AIAIAIA CTD A~ CTD

8 |Jun 25| : MM1 MM3 cMo7 CMO06

9 |Jun 26| cMog CM09 CM10A cm11 CM12 CMO4

10[Jun 27|} CMo4 CMo3 CMo2 cMot CMo8

TN N N N N N 1 (N 8 N 8D N 1N N N N N N N 1N N N 8 1N 1N 1N 1N 1N N N 1N (N 1N 1N N N N N 1N 180 1N N N 1N 1N 1N 1N 1N N N 1N 1N N NI N N N NI N NI NS N NI NI N

11|{Jun 28

12|Jun 29
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14| Jull|: YAE2 VAE1 | YAE1 VAE1A YAE2
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15| Jul 2 |YAER YAE3 AE
T A N N NN AN ROV NN RN~ ST ST A T o T
16| Jul 3 [TKoL K2 TK1 TKI4 TKI3 TKI2  TKIL
ATD~~GTPAGTD~~ AT~ ETIN A T~ TR AGTIN QT N QTN A AN SN AN N NN NN A NN NI
17| Jul 4 |TKI0 TKdo TKQe TKG7 TKde Tkob TKop TKG3 TKQ2 TKA1 :

a2 TNNNNNNNNNNNNNNN/\/NNNNNNNNNNNNN/\/NNNNN/\/NI\JNNNNNNNNNNNNNNNNNNNNNN 4

18| Juls | @ TKua

:NNNNNNNNNNNNNNNNNNNNNNNNNNNT
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6. Summary of Observation Stations

KH-00-4

STN: Station number
TYPE: CTD=CTDO only, ROS=CTDO plus Rosette water sampler, MOR=Mooring, XBT=XBT, XCTD=XCTD,
DROP=Drop Sonde, TOPO=Topographic survey, MER&INF=Underwater spectral radiometer
CODE: BE=Beginning of cast or work, DE=Deployment of mooring or XBT/XCTD,
RE=Recovery of mooring
DEPTH: Water depth in meters
MAXP: Maximum pressure in decibars
PARAM: Sampling parameters
1=Salinity, 2=Dissolved Oxygen, 3=Nutrient, 4=P0OC, 5=Chlorophyl, 6=bio-optl,
7=bio-opt2, 8=production
LADCP=Lowered ADCP, TP=Transponder
COMMENTS are included in the columns of MAXP/PARAM

KH-00-4 leg 1

STN _ TYPE DATE  GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM
X01  XBT 090500 0925 DE 34°45.00'N 139°34.09’E 1844 T1sk T-6
X02  XBT 090500 1000 DE 34°38.98'N 139°35.19’E 1287 TsK T6
X03  XBT 090500 1025 DE 34°34.70'N 139°36.90’E 1120 TsK T
X04  XBT 090500 1051 DE 34°29.82'N 139°37.91’E 1010 sk T
X05  XBT 090500 1117 DE 34°24.91'N 139°39.23'E 978 rsk T
X06  XBT 090500 1143 DE 34°20.01'N 139°40.67'E 1018 Tsk 16
X07  XBT 090500 1207 DE 34°15.02'N 139°41.90’E 871 Tsk T
X08  XBT 090500 1234 DE 34°10.00'N 139°43.30’E 851 715K T6
X09  XBT 090500 1300 DE 34°04.86'N 139°44.52'E 915 Tsk 16
X10  XBT 090500 1326 DE 34°00.00'N 139°45.66’E 1093 Tsk T-6
X11  XBT 090500 1354 DE 33°54.98'N 139°47.20'E 1209 7si T-6
X12  XBT 090500 1421 DE 33°50.00'N 139°48.46'E 1213 Tsk T
X13  XBT 090500 1448 DE 33°44.99'N 139°49.75'E 944 TsK T
X14  XBT 090500 1514 DE 33°39.94'N 139°50.97’E 608 Tsi T-6
X15 XBT 090500 1542 DE 33°34.98'N 139°52.12E 200 Tsk T
X16  XBT 090500 1609 DE 33°30.00'N 139°53.53’E 445 75K T-6
X17  XBT 090500 1638 DE 33°24.98'N 139°54.79’E 520 sk T-6
X18 XBT 090500 1708 DE 33°19.99'N 139°56.05’E 533 TsK T-6
X19  XBT 090500 1737 DE 33°14.96'N 139°57.35’E 528 sk T
X20  XBT 090500 1806 DE 33°09.99'N 139°58.72/E 467 Tsk T-6
X21  XBT 090500 1833 DE 33°04.96'N 139°59.88’E 448 71si T
X22  XBT 090500 1852 DE 33°02.49'N 140°02.78'E 504 TsK T.6
X23 XBT 090500 1913 DE 32°59.71'N 140°05.98’E 572 Tsk T
X24  XBT 090500 1932 DE 32°57.44'N 140°08.49'E 646 Tsk -7
X25  XBT 090500 1951 DE 32°54.94'N 140°11.22'E 787 TsKk T.r
X26  XBT 090500 2011 DE 32°52.47'N 140°13.96’E 891 T1si 1.7
X27  XBT 090500 2031 DE 32°49.94'N 140°16.70'E 1056 Tsk 1.7
X28 XBT 090500 2051 DE 32°47.75'N 140°19.69'E 1256 sk T-7
X29  XBT 090500 2110 DE 32°44.96'N 140°22.29'E 1419 Tsk 1.7
X30  XBT 090500 2130 DE 32°42.46'N 140°25.08’E 1555 TsK 17
X31  XBT 090500 2150 DE 32°39.94'N 140°28.07'E 1796 Tsk T.7
X32  XBT 090500 2208 DE 32°37.41'N 140°30.97'E 1806 Tsk 1.7
X33  XBT 090500 2224 DE 32°34.92'N 140°33.49'E 2005 Tsk 1.7
X34  XBT 090500 2240 DE 32°32.40'N 140°36.35’E 2216 Tsk 17
X35 XBT 090500 2255 DE 32°29.96'N 140°39.33'E 2308 Tsk 1.7
X36  XBT 090500 2311 DE 32°27.55'N 140°42.22'E 2641 Tsk 1.7
X37  XBT 090500 2326 DE 32°25.01'N 140°44.87'E 2825 1sk 1.7
X38  XBT 090500 2342 DE 32°22.51'N 140°47.77'E 3465 Tsk 1.7
X39  XBT 090500 2358 DE 32°20.01'N 140°50.49’E 2982 1si T-7
X40  XBT 090600 0014 DE 32°17.51'N 140°53.26'E 2998 Tsk T.r
X41  XBT 090600 0030 DE 32°15.01'N 140°55.96’E 3164 Tsk T.7
X42  XBT 090600 0046 DE 32°12.49'N 140°58.80’E 3556 Tsk T.r




STN  TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM

X43 XBT 090600 0102 DE 32°10.01'N 141°01.53'E 3808 1sk 1-7

X44 XBT 090600 0117 DE 32°07.51'N 141°04.45’E 3525 TSk T-7

X45 XBT 090600 0132 DE 32°05.01’N 141°07.11'E 3361 Tsx T-7

X46 XBT 090600 0147 DE 32°02.51'N 141°09.77'E 3637 TSk T-7

Cco1 ROS 090600 0230 BE 32°00.98'N 141°12.82'E 3580 3902 1,2/LADCP
X4a7 XBT 090600 0236 DE 32°01.72/N 141°13.10'E 3716 Tsx -7

C02 ROS 090600 0627 BE 32°00.01'N 141°27.44'E 4763 5178 1,2/LADCP
Cc03 ROS 090600 1053 BE 32°00.28'N 141°42.51'E 6578 6408 1,2/LADCP
co4 ROS 090600 1531 BE 32°00.11'N 141°57.45’E 6575 6502 1,2/LADCP
CO05 ROS 090600 2018 BE 32°00.47'N 142°12.71'E 8793 6501 1,2/LADCP
C06 ROS 090700 0110 BE 32°00.03'N 142°28.46'E 6120 6507 1,2

co7 ROS 090700 0657 BE 32°00.09'N 142°42.88'E 6670 6502 1,2/LADCP
Cco8 ROS 090700 1139 BE 32°00.07'N 142°57.78'E 5662 5241 1,2/LADCP
C09 ROS 090700 1534 BE 32°00.12'N 143°12.69’E 5655 6117 1,2/LADCP
C10 ROS 090700 1950 BE 32°00.23'N 143°28.16'E 5662 6144 1,2/LADCP
ER4 MOR 090800 0104 DE 31°59.78'N 143°20.42'E 5670 3 CMs. 40.100MHz A/R 1A
ER3 MOR 090800 0448 DE 31°58.81'N 142°51.04'E 6027 3 Chs, 40.150MHz. A/R 2E
Ci1 ROS 090800 0720 BE 32°29.85'N 143°00.55'E 5600 6070 1,2/LADCP
C12 ROS 090800 1244 BE 33°00.14'N 143°00.35'E 5597 5588 1,2/LADCP
C13 ROS 090800 1744 BE 33°29.96'N 142°59.85’E 5537 5980 1,2/LADCP
ER2 MOR 090800 2343 DE 33°59.74'N 142°49.85'E 5284 2 CMs, 40.150AMHz, A/R IF
ER1 MOR 090900 0143 DE 33°59.04'N 142°30.29'E 6102 3 ChLs. 40.200AHz. A/R 1E
Cci14 ROS 090900 0348 BE 34°00.08'N 142°59.76'E 5140 5484 1,2/LADCP
C15 ROS 090900 0749 BE 34°00.17'N 142°39.59'E 5833 6364 1,2/LADCP
Cci6 ROS 090900 1239 BE 33°59.96'N 142°19.63'E 6232 6505 1,2/LADCP
C17 ROS 090900 1703 BE 33°59.86'N 142°04.93’E 7107 6505 1,2/LADCP
C18 ROS 090900 2147 BE 33°59.72'N 141°49.36’E 7752 6502 1,2/LADCP
C19 ROS 091000 0200 BE 34°00.08'N 141°34.86’E 7236 6503 1,2/LADCP
C20 ROS 091000 0743 BE 33°59.99'N 141°19.64’E 6045 6501 1,2/LADCP
c21 ROS 091000 1209 BE 34°00.45'N 141°04.94’E 4200 4578 1,2/LADCP
C22 ROS 091000 1545 BE 34°00.35'N 140°49.92'E 3097 3214 1,2/LADCP
Cc23 ROS 091000 1848 BE 33°59.77'N 140°35.24’E 2099 2165 1,2/LADCP
C24 ROS 091000 2115 BE 34°00.05'N 140°20.13’E 1418 1452 2/LADCP
EC1 MOR 091100 0026 DE 34°02.69'N 139°49.32'E 1105 IES with 1 CM, 40.050MHz, A/R 1D
EC2 MOR 091100 0102 DE 34°04.24'N 139°55.36'E 1174 IES with 1 CM, 40.100MHz, A/R 4B
EC3 MOR 091100 0139 DE 33°58.87'N 139°54.03'E 1152 IES with 1 CM. 40.000AIHz, A/R 1A
C25 ROS 091100 0217 BE 34°02.18'N 139°52.96’E 1163 1167 1,2/LADCP
EC4 MOR 091100 0414 DE . 34°01.94'N 139°52.89’E 1168 IXBT. 40.150MHz, A/R 2B
EC4 XBT 091100 0425 DE 34°02.10'N 139°52.90’E 1165 TsK T-5

DROP DROP 091100 0447 DE 34°02.50'N 139°52.92’E 1164 DROP SONDE

ASO1 XBT 091400 0538 DE 32°44.94'N 133°05.67'E 141 SPARTON XBT-7
ASO1A XBT 091400 0605 DE 32°39.98'N 133°09.04’E 271 SPARTON XBT-7

ASO02 XBT 091400 0630 DE 32°34.98'N 133°12.04’E 586 SPARTON XBT-7

ESO1 XBT 091400 0644 DE 32°32.12'N 133°13.88’E 750 SPARTON XBT-7
ASO2A XBT 091400 0656 DE 32°29.94'N 133°15.33’E 788 SPARTON XBT-7

ASO03 XBT 091400 0722 DE 32°24.96'N 133°18.03’E 946 SPARTON XBT-7

AS04 XBT 091400 0812 DE 32°14.96'N 133°22.99'E 1162 SPARTON XBT-7

ASO5 XBT 091400 0905 DE 32°04.96'N 133°28.99'E 1974 SPARTON XBT-7

ASO6 CTD 091400 1017 BE 31°55.40'N 133°34.84'E 2986 3100 LADCP

ASO7 CTD 091400 1322 BE 31°45.20'N 133°40.10'E 4492 3003 LADCP

AS08 CTD 091400 1655 BE 31°29.97'N 133°48.00'E 4846 4702 LADCP

ASO09 CTD 091400 2050 BE 31°15.10'N 133°56.15'E 4540 3000 LADCP

CMO7 MOR 091400 2347 DE 31°13.03'N 133°51.43’E 4569 1 CM. 43.525MHz N61. A/R 1E
ESO6 MOR 091500 0140 DE 31°30.10'N 133°48.00'E 4846 IES. 43.525MHz 061
CMO6 MOR 091500 0451 DE 31°40.70'N 133°35.88'E 4822 1 CAL 43.525MHz P61. A/R IF
ESO5 MOR 091500 0625 DE 31°54.93'N 133°34.07'E 2964 IES. 43.5256MHz L6l
ESO5 XBT 091500 0640 DE 31°55.08'N 133°34.47'E 2956 SPARTON XBT-7

ASO7 XBT 091500 0836 DE 31°43.73'N 133°40.84'E 4703 SPARTON XBT-7

ASO8 XBT 091500 0934 DE 31°29.92'N 133°48.12'E 4842 SPARTON XBT-7

ASO9 XBT 091500 1038 DE 31°14.94'N 133°55.97'E 4541 SPARTON XBT-7



STN  TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM

AS10 CTD 091500 1155 BE 31°00.10'N 134°04.12'E 4428 4704 LADCP
YAE3 MOR 091700 0238 DE 25°59.78'N 126°30.03'E 1750 3 CMs. 43.525MHz JSI43. A/R 1C
YAE2 MOR 091700 0651 DE 25°38.00'N 125°29.87'E 2024 3 Chks. 40.100MHz. A/R 2G
YCO1 ROS 091700 1251 BE 26°23.66'N 124°00.01'E 144 129 1,2/LADCP
YCO2 ROS 091700 1355 BE 26°18.53'N 124°02.52'E 143 130 1,2/LADCP
YCO3 ROS 091700 1449 BE 26°13.51'N 124°05.11'E 146 131 1,2/LADCP
YCO4 ROS 091700 1545 BE 26°08.44'N 124°07.63’'E 151 137 1,2/LADCP
YCO5 ROS 091700 1640 BE 26°03.41'N 124°10.07'E 162 146 1,2/LADCP
YCO6 ROS 091700 1732 BE 25°58.32'N 124°12.66'E 149 140 1,2/LADCP
YCO7 ROS 091700 1823 BE 25°53.28'N 124°15.21'E 296 275 1,2/LADCP
YCO8 ROS 091700 1921 BE 25°48.29'N 124°17.91'E 463 613 1,2/LADCP
YCO9 ROS 091700 2028 BE 25°43.22'N 124°20.20'E 1234 1324 1,2/LADCP
YC10 ROS 091700 2200 BE 25°38.47'N 124°22.86'E 1818 1944 1,2/LADCP
YC11 ROS 091700 2343 BE 25°33.41'N 124°25.33'E 2018 2056 1,2/LADCP
YC12 ROS 091800 0127 BE 25°28.43'N 124°27.15’'E 2062 2101 1,2/LADCP
YAE1 MOR 091800 0451 DE 25°24.16'N 124°30.26'E 2088 3 Chk, 43.525MHz JSI44. A/R 1G
YC13 ROS 091800 0517 BE 25°24.41'N 124°32.74’E 2088 2130 1,2/LADCP
YC14 ROS 091800 0717 BE 25°18.37'N 124°32.66'E 2224 2282 1,2/LADCP
YC15 ROS 091800 0914 BE 25°13.32'N 124°34.97'E 2228 2273 1,2/LADCP
YC16 ROS 091800 1106 BE 25°08.42'N 124°37.43’E 2079 2109 1,2/LADCP
YC17 ROS 091800 1301 BE 25°03.45'N 124°39.85’'E 2040 2068 2/LADCP
YC18 ROS 091800 1812 BE 25°39.10'N 125°32.02’E 2064 2103 1,2/LADCP
YC19 ROS 091800 2333 BE 26°00.72'N 126°31.47'E 1734 1768 1,2/LADCP
YC19B CTD 091900 0108 BE 26°00.51'N 126°31.64’E 1741 1503 LADCP
0T01 XBT 091900 0517 DE 26°06.38'N 127°21.96'E 76 TSK T-7

0T02 XBT 091900 0642 DE 26°01.50'N 127°00.00’E 1128 sk .7

0T03 XBT 091900 0741 DE 25°58.41'N 126°44.93'E 1443 sk T.7

0T04 XBT 091900 0840 DE 25°54.94'N 126°29.79'E 746 TsK T.7

0TO5 XBT 091900 0938 DE 25°51.54'N 126°15.94'E 1267 sk T.7

0T06 XBT 091900 1037 DE 25°48.44'N 126°00.00'E 994 rsk .7

0TO7 XBT 091900 1136 DE 25°45.19'N 125°45.00'E 1977 Tsk T.7

0T08 XBT 091900 1237 DE 25°41.79'N 125°29.97'E 2085 sk 1.7

0TO9 XBT 091900 1337 DE 25°38.46'N 125°14.98'E 1402 Tsx 1.7

0T10 XBT 091900 1438 DE 25°35.15'N 125°00.01'E 1365 rsx .7

0T11 XBT 091900 1539 DE 25°31.83'N 124°45.00'E 2080 TsK T-7

0T12 XBT 091900 1640 DE 25°28.56'N 124°29.94'E 2066 TsK T-7

0T13 XBT 091900 1739 DE 25°25.31'N 124°15.00’E 2020 75K T-7

0T14 XBT 091900 1838 DE 25°21.98'N 124°00.00'E 1986 tsK T-7

0T15 XBT 091900 1918 DE 25°19.80'N 123°49.92'E 1932 sk 17

0T16 XBT 091900 1958 DE 25°17.56'N 123°39.93'E 1902 71SK T-7

0T17 XBT 091900 2038 DE 25°15.44'N 123°29.98'E 1886 sk 1-7

0T18 XBT 091900 2118 DE 25°13.28'N 123°19.99'E 1793 sk 17

0T19 XBT 091900 2157 DE 25°11.07'N 123°09.99'E 1614 sk 17

0T20 XBT 091900 2237 DE 25°08.93'N 122°59.89'E 1683 sk 1.7

YONA TOPO 092000 0224 BE 24°26.26'N 123°01.48'E 85 YONAGUNI JIMA
0T21 XBT 092000 0848 DE 25°06.74'N 122°50.00'E 1596 rsK T-7

0T22 XBT 092000 0925 DE 25°04.46'N 122°39.94'E 1413 r1sk 17

0T23 XBT 092000 1001 DE 25°02.15'N 122°29.96'E 1378 5K T.7

TYO1 XBT 092000 1043 DE 25°00.08'N 122°20.02E 1180 Tsk 1.7

TY02 XBT 092000 1110 DE 24°58.01'N 122°26.00'E 1450 Tsk 1.7

TYO3 XBT 092000 1142 DE 24°55.99'N 122°31.99'E 1525 Tsk 17

TY0O4 XBT 092000 1212 DE 24°53.80'N 122°38.10'E 1522 TsKx T-7

TYOS XBT 092000 1251 DE 24°51.01'N 122°45.99'E 1664 TsK T-7

TY06 XBT 092000 1331 DE 24°48.15'N 122°54.00’'E 1519 Tsk r-r

TY07 XBT 092000 1410 DE 24°45.34'N 123°01.97’E 1586 715K 1-7

TYO8 XBT 092000 1448 DE 24°42.53'N 123°09.98’'E 1653 715K 1-7

TY0O9 XBT 092000 1527 DE 24°39.66'N 123°18.00'E 1105 7sk 1.7

TY10 XBT 092000 1616 DE 24°36.16'N 123°28.02'E 1366 Tsi 1-r

TYi1 XBT 092000 1706 DE 24°32.53'N 123°38.02'E 1326 rsK 1.7

TY12 XBT 092000 1801 DE 24°29.36'N 123°46.94'E 98 TsK T-7
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TY13 XBT 092000 1848 DE 24°32.56'N 123°37.98'E 1327 sk 1.7
TY1i4 XBT 092000 1941 DE 24°36.11'N 123°28.00'E 1373 Tsk T.7
TY15 XBT 092000 2034 DE 24°39.62'N 123°17.96'E 1087 Tsk -7
TY16 XBT 092000 2117 DE 24°42.55'N 123°09.98'E 1655 Tsi .7
TY17 XBT 092000 2159 DE 24°45.45'N 123°01.96'E 1584 Tsi -7
TY18 XBT 092000 2242 DE 24°48.30'N 122°563.97'E 1515 Tsk 1.7
TY19 XBT 092000 2325 DE 24°51.02'N 122°46.00'E 1650 Tsi -7
TY20 XBT 092100 0007 DE 24°53.73'N 122°38.02'E 1520 Tsk .7
TY21 XBT 092100 0039 DE 24°55.93'N 122°32.05’E 1525 Tsk -7
TY22 XBT 092100 0110 DE 24°57.96'N 122°26.01'E 1451 sk 1.7
TY23 XBT 092100 0142 DE 25°00.02'N 122°20.01'E 1180 sk -7
TY24 XBT 092100 0234 DE 24°57.91'N 122°25.99'E 1456 TsK T-7
TY25 XBT 092100 0304 DE 24°55.96'N 122°32.02'E 1525 sk -7
TY26 XBT 092100 0336 DE 24°53.73'N 122°38.02°E 1520 sk .7
TY27 XBT 092100 0417 DE 24°50.85'N 122°46.00'E 1653 sk T-7
TY28 XBT 092100 0458 DE 24°47.93'N 122°64.00'E 1597 sk T.7
TY29 XBT 092100 0539 DE 24°45.18'N 123°01.99E 1590 sk 1.7
TY30 XBT 092100 0622 DE 24°42.41'N 123°10.01'E 1644 Tsk 1-7
TY31 XBT 092100 0704 DE 24°39.54'N 123°18.05'E 1018 tsk -7
TY32 XBT 092100 0756 DE 24°36.10'N 123°28.06'E 1373 TsK T-7
TY33 XBT 092100 0849 DE 24°32.54'N 123°38.07'E 1328 tsk T-7
TY34 XBT 092100 1640 DE 24°29.36'N 123°46.99'E 96 TSK T-7
TY35 XBT 092100 1718 DE 24°32.64'N 123°37.99'E 1330 Tsk T-7
TY36 XBT 092100 1800 DE 24°36.20'N 123°28.00'E 1364 tsk 1-7
TY37 XBT 092100 1842 DE 24°39.74/N 123°17.99'E 1189 tsk 17
TY38 XBT 092100 1916 DE 24°42.65'N 123°09.99'E 1662 sk T-7
TY39 XBT 092100 1951 DE 24°45.41'N 123°02.00'E 1586 TsK T-7
TY40 XBT 092100 2026 DE 24°48.30'N 122°54.00'E 1521 Tsi T-7
TY41 XBT 092100 2100 DE 24°51.07'N 122°45.97'E 1652 sk 17
TY42 XBT 092100 2137 DE 24°53.93'N 122°37.97'E 1519 TsK 17
TY43 XBT 092100 2204 DE 24°55.92'N 122°31.96'E 1524 Tsk 17
TY44 XBT 092100 2232 DE 24°57.99'N 122°25.96'E 1449 tsk 17
TY45 XBT 092100 2311 DE 24°59.99'N 122°20.22'E 1187 tsk 17
0T24 XBT 092100 2347 DE 25°02.23'N 122°30.00’E 1374 TsKk T-7
0T25 XBT 092200 0024 DE 25°04.61'N 122°40.00’E 1418 Tsx 17
0T26 XBT 092200 0101 DE 25°06.63'N 122°50.00’E 1596 Tsk 17
0T27 XBT 092200 0148 DE 25°08.90'N 122°59.99'E 1685 Tsk T-7
0T28 XBT 092200 0225 DE 25°11.13'N 123°10.01’E 1645 T1sk T-7
0T29 XBT 092200 0303 DE 25°13.55'N 123°20.02’E 1804 TsK T-7
0T30 XBT 092200 0340 DE 25°15.48'N 123°30.03’E 1885 Tsk T-7
0T31 XBT 092200 0416 DE 25°17.61'N 123°40.02’'E 1902 Tsk T-7
0T32 XBT 092200 0453 DE 25°19.72'N 123°50.03’E 1930 Tsk T-7
0T33 XBT 092200 0530 DE 25°21.98'N 124°00.03’E 1989 sk T-7
0T34 XBT 092200 0607 DE 25°24.28'N 124°10.01’E 2025 sk T-7
0T35 XBT 092200 0644 DE 25°26.46'N 124°20.00'E 2047 Tsk T-7
0T36 XBT 092200 0720 DE 25°28.65'N 124°30.02'E 2065 TsK -7
0T37 XBT 092200 0758 DE 25°30.84'N 124°40.06’E 2069 sk T-7
0T38 XBT 092200 0834 DE 25°33.02'N 124°50.05’E 2088 sk T-7
0T39 XBT 092200 0912 DE 25°35.19'N 125°00.04’E 1360 sk 1-7
0T40 XBT 092200 0949 DE 25°37.37'N 125°10.00’E 1305 sk T-7
0T41 XBT 092200 1026 DE 25°39.63'N 125°20.50’E 2061 Tsk T-7
0T42 XBT 092200 1105 DE 25°41.90'N 125°30.35’E 2084 sk r-7
0T43 XBT 092200 1142 DE 25°44.03'N 125°40.02’'E 2084 Tsk T-7
0T44 XBT 092200 1219 DE 25°46.16'N 125°50.04’E 1855 sk T-7
0T45 XBT 092200 1257 DE 25°48.33'N 126°00.02'E 1022 sk -7
0T46 XBT 092200 1335 DE 25°50.56'N 126°10.06’E 1346 sk 17
0T47 XBT 092200 1413 DE 25°52.79'N 126°20.05’'E 996 sk 1.7
0T48 XBT 092200 1450 DE 25°54.98'N 126°30.04’E 742 T1sk 1.7




KH-00-4 leg 2
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TKX01 XBT 092900 1638 DE 28°35.01'N 129°30.06'E 439 Tsk T-7

TKX02 XBT 092900 1719 DE 28°45.30'N 129°34.72'E 775 TSk T-7

TKX03 XBT 092900 1800 DE 28°56.00'N 129°39.66'E 804 Tsk T-7

TKX04 XBT 092900 1841 DE 29°06.61'N 129°44.56'E 991 sk 17

TKX05 XBT 092900 1923 DE 29°17.28'N 129°49.48'E 1074 Tsk 1-7

TKX06 XBT 092900 2004 DE 29°27.52'N 129°53.81'E 820 Tsi -7

TKX07 XBT 092900 2048 DE 29°38.05'N 129°58.13'E 519 rsk T-7

TKX08 XBT 092900 2133 DE 29°48.31'N 130°03.79'E 580 tsk 1-7

TKX09 XBT 092900 2215 DE 29°59.10'N 130°08.32'E 626 Tsk 1-7

TKX10 XBT 092900 2255 DE 30°09.60'N 130°13.20'E 594 tsk 17

TK2 MOR 093000 0121 DE 29°44.18'N 130°01.19'E 620 Two 300kHz ADCPs, 43.525\Hz JS180, A/R 1B
TK1 MOR 093000 0425 DE 30°07.96'N 130°11.27'E 576 Upward 75kHz ADCP. 40.150MHz, A/R 2F
TKX11 XBT 093000 0537 DE 30°20.08'N 130°18.20°E 610 Tsx -7

TKX12 XBT 093000 0632 DE 30°35.13'N 130°23.70'E 319 Tsk T-7

TKX13 XBT 093000 0730 DE 30°50.02'N 130°29.99'E 247 Tsk 1-7

TK14 ROS 093000 0920 BE 31°04.90'N 130°35.87'E 97 93 1-6/LADCP,TP
TK13 ROS 093000 1055 BE 30°49.62'N 130°30.01'E 246 246 1,2/LADCP
TK12 ROS 093000 1235 BE 30°35.19'N 130°23.66'E 328 301 1,2/LADCP
TK11 ROS 093000 1414 BE 30°19.84'N 130°17.98'E 613 595 1-5/LADCP
TK10 ROS 093000 1556 BE 30°09.16'N 130°13.43'E 601 580 1,2/LADCP
TKO9 ROS 093000 1730 BE 29°58.66'N 130°08.26'E 637 600 1,2/LADCP
TKO8 ROS 093000 1856 BE 29°47.93'N 130°03.42'E 600 576 1-4/LADCP
TKO8 ROS 093000 2024 BE 29°47.87'N 130°03.52E 601 202 5,6,8

TKO7 ROS 093000 2147 BE 29°37.74'N 129°59.05'E 563 550 1,2/LADCP
TKO6 ROS 093000 2313 BE 29°27.45'N 129°54.06'E 817 823 1,2/LADCP,TP
TKO5 ROS 100100 0053 BE 29°16.95'N 129°49.07'E 1099 1083 1,2/LADCP,TP
TKO4 ROS 100100 0224 BE 29°06.51'N 129°44.29'E 1006 990 1-4/LADCP,TP
TKO4 MER 100100 0339 BE 29°06.61'N 129°44.33'E 1012 144

TKO4 INF 100100 0354 BE 29°06.63'N 129°44.28'E 1009 104

TKO4 ROS 100100 0428 BE 29°06.72'N 129°44.28'E 1011 200 5-8

TKO3 ROS 100100 0616 BE 28°55.79'N 129°39.76'E 807 800 1,2/LADCP,TP
TKO2 ROS 100100 0745 BE 28°45.33'N 129°34.74'E 780 776 1,2/LADCP,TP
TKO1 ROS 100100 0923 BE 28°34.95'N 129°30.20'E 440 429 1-5/LADCP,TP
TKX14 XBT 100100 1051 DE 28°46.67'N 129°35.35'E 793 Tsk 1-7

TKXC1 XCTD 100100 1130 DE 28°56.00'N 129°39.50'E 801 TSK XCTD-1

TKXC2 XCTD 100100 1216 DE 29°06.50'N 129°44.40'E 993 TSk XCTD-1

TKXC3 XCTD 100100 1259 DE 29°17.00'N 129°49.21'E 1078 TsK XCTD-1

TKXC4 XCTD 100100 1342 DE 29°27.50'N 129°54.17'E 819 TSk XCTD-1

TKXC5 XCTD 100100 1424 DE 29°38.00'N 129°58.91'E 517 TSk XCTD-1

TKXC6 XCTD 100100 1508 DE 29°48.50'N 130°03.83'E 580 TsK XCTD-1

TKX15 XBT 100100 1552 DE 29°59.05'N 130°08.56'E 623 Tsk T-7

TKX16 XBT 100100 1634 DE 30°09.48'N 130°13.34'E 594 sk 1-7

TKX17 XBT 100100 1715 DE 30°20.00'N 130°17.89'E 603 Tsk T-7

TKX18 XBT 100100 1810 DE 30°35.00'N 130°23.71'E 321 Tsk 17

TKX19 XBT 100100 1910 DE 30°50.10'N 130°30.03'E 249 Tsx T-7

Qw01 ROS 100100 2018 BE 31°04.96'N 130°35.19'E 131 112 1-6,8/LADCP
QW02 ROS 100100 2226 BE 31°12.60'N 130°11.79’E 147 141 1/LADCP
QW03 ROS 100200 0021 BE 31°22.46'N 129°50.07'E 270 258 1-5,7/LADCP,TP
QW03 MER 100200 0058 BE 31°22.64'N 129°50.42'E 277 154

QW04 ROS 100200 0256 BE 31°31.29'N 129°27.51'E 770 767 1/LADCP,TP
QW05 ROS 100200 0520 BE 31°39.89'N 129°03.94'E 711 698 1-4/LADCP,TP
QW05 MER 100200 0554 BE 31°39.76'N 129°05.32'E 706 150

QW05 INF 100200 0613 BE 31°39.75'N 129°05.53'E 706 101

QW05 ROS 100200 0630 BE 31°39.80'N 129°05.81'E 704 200 5-8

QW06 ROS 100200 0853 BE 31°52.97'N 128°46.94'E 646 648 1/LADCP,TP
Qw07 ROS 100200 1109 BE 32°05.79'N 128°28.69'E 201 207 1/LADCP,TP
QW08 ROS 100200 1315 BE 32°18.57'N 128°09.33’E 153 140 1-5/LADCP
QW09 ROS 100200 1530 BE 32°32.03'N 127°48.95'E 153 141 1/LADCP
QW10 ROS 100200 1738 BE 32°44.31'N 127°32.05'E 136 125 1/LADCP



STN  TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM

KAO1A ROS 100200 2006 BE 32°14.69'N 127°25.52'E 131 121 1-6,8/LADCP
A ROS 100200 2232 BE 31°50.06'N 127°07.13'E 119 108 1/LADCP

B ROS 100300 0052 BE 31°24.84'N 126°48.51'E 98 91 1,7/LADCP
B MER 100300 0122 BE 31°24.82'N 126°48.08'E 98 90

STO1A ROS 100300 0337 BE 31°01.12'N 126°30.38'E 82 68 1-8/LADCP
STO1A MER 100300 0359 BE 31°01.07'N 126°30.22'E 83 75

STO1A INF 100300 0427 BE 31°00.93'N 126°29.59'E 83 53

KBO1A ROS 100300 0705 BE 30°28.40'N 126°18.60'E 78 67 1,7/LADCP
KBO1A MER 100300 0721 BE 30°28.20'N 126°18.80'E 78 71

C ROS 100300 0944 BE 30°00.09'N 126°31.09'E 88 75 1/LADCP

D ROS 100300 1209 BE 29°33.29'N 126°14.01E 100 92 1/LADCP
KCO2A ROS 100300 1436 BE 29°06.31'N 125°55.95'E 91 84 1-5/LADCP
E ROS 100300 1658 BE 28°44.20'N 125°38.50’E 107 96 1/LADCP

F ROS 100300 1914 BE 28°22.02'N 125°19.74’E 108 99 1-6/LADCP
G ROS 100300 2135 BE 28°00.14'N 125°00.88’E 96 88 1/LADCP

H MER 100300 2330 BE 27°51.27'N 124°36.13'E 98 90

H ROS 100300 2354 BE 27°51.34'N 124°36.09'E 98 91 1,7/LADCP
KDO1 ROS 100400 0204 BE 27°40.43'N 124°10.09’E 95 94 1-8/LADCP
KDO1 MER 100400 0228 BE 27°40.61'N 124°09.87'E 95 91

KDO1 INF 100400 0245 BE 27°40.71'N 124°09.80E 95 B3

KDO2 ROS 100400 0418 BE 27°26.60'N 124°17.08’E 99 92 1,2,7/LADCP
KDO2 MER 100400 0434 BE 27°26.66'N 124°17.08'E 99 93

KDO3 ROS 100400 0602 BE 27°12.25'N 124°24.11'E 106 94 1-4/LADCP
KDO4 ROS 100400 0726 BE 26°58.14'N 124°30.97'E 117 106 1,2/LADCP
KDO5 ROS 100400 0855 BE 26°44.54'N 124°37.88'E 120 108 1-4/LADCP
KDO6 ROS 100400 1008 BE 26°35.32'N 124°42.78'E 156 143 1,2/LADCP
KDO7 ROS 100400 1122 BE 26°26.03'N 124°47.53'E 185 180 1,2/LADCP
KDO8 ROS 100400 1241 BE 26°16.79'N 124°51.98’E 1009 972 1-5/LADCP
KDO9 ROS 100400 1429 BE 26°07.42'N 124°56.74'E 1583 1545 1,2/LADCP
KD10 ROS 100400 1646 BE 25°58.21'N 125°01.45'E 1771 1721 1,2/LADCP
KD11 ROS 100400 1858 BE 25°48.75'N 125°05.88'E 2132 2076 1-4/LADCP
KD11 ROS 100400 2059 BE 25°48.97'N 125°06.01'E 2133 200 5,6,8

KD12 ROS 100400 2251 BE 25°34.80'N 125°13.03'E 2039 2037 1,2/LADCP
KD13 ROS 100500 0118 BE 25°20.88'N 125°19.91'E 1970 1992 1,2,7/LADCP
KD13 MER 100500 0253 BE 25°21.01'N 125°19.81'E 2000 150

KD14 ROS 100500 0430 BE 25°07.00'N 125°26.79'E 162 141 1-8/LADCP
KD14 MER 100500 0505 BE 25°07.01'N 125°26.81'E 163 145

KD14 1INF 100500 0519 BE 25°07.00'N 125°26.65'E 148 101

SMO1 MER 100500 0645 BE 24°52.98'N 125°33.89'E 134 128

SMO1 ROS 100500 0710 BE 24°52.91'N 125°33.73'E 127 117 1,2,7/LADCP
SMO2 ROS 100500 0847 BE 24°39.12'N 125°40.90'E 694 692 1,2/LADCP
SMO3 ROS 100500 1052 BE 24°25.21'N 125°48.05'E 1512 1463 1,2/LADCP
SMO4 ROS 100500 1315 BE 24°11.23'N 125°55.01’E 1554 1523 1-5/LADCP
SMO5 ROS 100500 1546 BE 23°57.36'N 126°02.03’E 1825 1762 1,2/LADCP
SMO6 ROS 100500 1821 BE 23°43.45'N 126°08.78'E 5640 5540 1-4/LADCP
SMO6 ROS 100500 2236 BE 23°44.16'N 126°08.75'E 4957 199 5,6,8

SMO7 ROS 100600 0016 BE 23°29.65'N 126°15.95'E 5562 5529 1,2,7/LADCP,TP
SMO7 MER 100600 0332 BE 23°30.12'N 126°15.48'E 5618 150

KGO1 ROS 100600 1919 BE 24°52.87'N 125°34.11'E 137 126 1-6,8/LADCP
KGO2 ROS 100600 2156 BE 25°04.22'N 125°51.93'E 187 206 1/LADCP
KGO3 ROS 100600 2348 BE 25°16.43'N 126°09.99'E 174 165 1-5,7/LADCP
KGO3 MER 100700 0023 BE 25°16.32'N 126°10.01'E 173 150

KGO4 ROS 100700 0204 BE 25°28.14'N 126°27.97'E 346 342 1,7/LADCP
KGO4 MER 100700 0238 BE 25°28.37'N 126°27.89'E 348 150

KGO5 ROS 100700 0426 BE 25°40.01'N 126°46.04'E 275 280 1-8/LADCP
KGO5 MER 100700 0502 BE 25°40.50'N 126°46.07'E 291 150

KGO5 INF 100700 0522 BE 25°40.62'N 126°46.13'E 298 124

KGAP ROS 100700 0652 BE 25°47.82'N 126°58.03'E 1284 1323 1/LADCP
KGO6 ROS 100700 0831 BE 25°51.47'N 127°03.97'E 948 929 1/LADCP
KGO7 ROS 100700 1103 BE 26°03.64'N 127°22.11'E 183 171 1-5/LADCP



STN  TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM
KC15 ROS 100700 1835 BE 27°30.29'N 128°25.12'E 964 952 1-4/LADCP
KC15 ROS 100700 2004 BE 27°30.22'N 128°25.42'E 996 199 5,6,8
KC14 ROS 100700 2145 BE 27°38.75'N 128°11.54’E 732 733 1/LADCP
KC13 ROS 100700 2333 BE 27°47.47'N 127°57.93'E 824 806 1-5,7/LADCP
KC13 MER 100800 0023 BE 27°47.46'N 127°58.09'E 820 150

KC12 ROS 100800 0157 BE 27°56.22'N 127°44.41'E 938 934 1,7/LADCP
KC12 MER 100800 0258 BE 27°56.26'N 127°44.15'E 942 150

KC11 ROS 100800 0427 BE 28°05.18'N 127°30.97'E 1272 1243 1-4/LADCP
KC11 MER 100800 0528 BE 28°05.93'N 127°31.01’'E 1264 150

KC11 INF 100800 0544 BE 28°06.23'N 127°31.05'E 1261 101

KC11 ROS 100800 0612 BE 28°06.48'N 127°30.82'E 1269 200 5-8

KC10 MER 100800 0729 BE 28°10.62'N 127°22.26'E 1098 150

KC10 ROS 100800 0753 BE 28°10.95'N 127°22.43'E 1106 1108 1,5,7/LADCP
KCO9 ROS 100800 0942 BE 28°17.09'N 127°12.94'E 986 999 1/LADCP
KCO8 ROS 100800 1117 BE 28°22.54'N 127°03.71'E 806 792 1-5/LADCP
KCO7 ROS 100800 1256 BE 28°28.48'N 126°54.84’E 270 262 1/LADCP
KCO6 ROS 100800 1415 BE 28°34.18'N 126°45.53’E 190 178 1/LADCP
KCO5 ROS 100800 1538 BE 28°40.22'N 126°36.64’'E 142 130 1-5/LADCP
KCO4 ROS 100800 1712 BE 28°48.87'N 126°23.24'E 119 107 1/LADCP
KCO3 ROS 100800 1838 BE 28°57.45'N 126°09.67'E 122 113 1/LADCP
KCO02 ROS 100800 2014 BE 29°06.62'N 125°56.13'E 95 91 1-6,8/LADCP
D2 ROS 100800 2252 BE 29°33.01'N 126°14.07'E 104 92 1/LADCP
D2 MER 100800 2312 BE 29°32.96'N 126°14.28'E 104 95

C2 ROS 100900 0321 BE 29°59.94'N 126°31.13'E 90 78 1,5/LADCP
c2 MER 100900 0336 BE 29°59.90'N 126°31.32E 92 84

KBO1 MER 100900 0612 BE 30°27.85'N 126°16.32'E 82 75

KBO1 INF 100900 0622 BE 30°27.78'N 126°16.25'E 83 63

KBO1 ROS 100900 0635 BE 30°27.75'N 126°16.29'E 82 70 1-8/LADCP
KBO2 ROS 100900 0837 BE 30°16.51'N 126°37.01'E 94 83 1/LADCP
KBO3 ROS 100900 1026 BE 30°05.21'N 126°56.26'E 102 91 1-5/LADCP
KBO4 ROS 100900 1216 BE 29°53.94'N 127°15.61'E 120 110 1/LADCP
KBO5 ROS 100900 1324 BE 29°48.43'N 127°25.28'E 139 129 1-5/LADCP
KBO6 ROS 100900 1442 BE 29°42.03'N 127°36.11'E 456 442 1/LADCP
KBO7 ROS 100900 1603 BE 29°36.98'N 127°44.77'E 722 714 1/LADCP
KBO8 ROS 100900 1727 BE 29°31.08'N 127°54.32'E 998 992 1-4/LADCP
KBO8 ROS 100900 1900 BE 29°31.30'N 127°54.80'E 998 199 5,6,8
KBO9 ROS 100900 2014 BE 29°25.79'N 128°04.18'E 1072 1066 1/LADCP
KB10 ROS 100900 2149 BE 29°20.19'N 128°13.52'E 1110 1093 1/LADCP
KB11 ROS 100900 2325 BE 29°14.65'N 128°22.99E 1105 1087 1-5/LADCP
KB11 MER 101000 0025 BE 29°14.77'N 128°24.20'E 1094 150

KB12 ROS 101000 0138 BE 29°08.73'N 128°32.66’E 1172 1158 1,5/LADCP
KB12 MER 101000 0245 BE 29°08.46'N 128°33.44'E 1174 150

KB13 ROS 101000 0430 BE 28°57.54'N 128°51.51’E 844 843 1-4/LADCP
KB13 MER 101000 0519 BE 28°57.16'N 128°51.33'E 859 150

KB13 INF 101000 0534 BE 28°57.50'N 128°51.30'E 860 103

KB13 ROS 101000 0559 BE 28°56.90'N 128°51.41'E 860 200 5-8

KB14 ROS 101000 0756 BE 28°45.87'N 129°10.75'E 816 808 1/LADCP
TKO1A ROS 101000 1002 BE 28°35.06'N 129°29.76'E 450 456 1-5/LADCP
KA15 ROS 101000 1246 BE 29°02.49'N 129°14.50'E 642 652 1/LADCP
KA14 ROS 101000 1447 BE 29°16.19'N 129°05.77'E 554 542 1-5/LADCP
KA13 ROS 101000 1647 BE 29°29.69'N 128°59.15’E 941 924 1/LADCP
KA12 ROS 101000 1848 BE 29°43.82'N 128°51.42'E 970 902 1-4/LADCP
KA12 ROS 101000 2005 BE 29°43.85'N 128°51.41'E 970 200 5,6,8
KA11 ROS 101000 2159 BE 29°57.57'N 128°43.51'E 966 945 1/LADCP
KA10 ROS 101000 2353 BE 30°11.33'N 128°35.77'E 897 874 1-5/LADCP
KA10 MER 101100 0047 BE 30°11.58'N 128°36.06'E 895 150

KAO9 ROS 101100 0210 BE 30°24.94'N 128°27.97'E 862 844 1/LADCP
KAO9 MER 101100 0305 BE 30°25.03'N 128°27.89'E 862 150

KA08 ROS 101100 0439 BE 30°38.73'N 128°20.23'E 748 730 1-4/LADCP
KAO8 MER 101100 0528 BE 30°38.88'N 128°20.21'E 750 150



STN  TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM
KAO8 INF 101100 0543 BE 30°38.96'N 128°20.23'E 746 102

KAO8 ROS 101100 0608 BE 30°39.15'N 128°20.19'E 742 200 5-8

KAO7 ROS 101100 0746 BE 30°52.61'N 128°12.43'E 502 483 1/LADCP
KAO6 ROS 101100 0929 BE 31°06.52'N 128°04.38'E 230 208 1-5/LADCP
KAO5 ROS 101100 1101 BE 31°20.15’N 127°57.02E 145 131 1/LADCP
KAO4 ROS 101100 1231 BE 31°33.83'N 127°49.17'E 140 125 1-5/LADCP
KAO3 ROS 101100 1400 BE 31°47.54'N 127°41.49’E 141 131 1/LADCP
KA02 ROS 101100 1539 BE 32°01.99'N 127°33.82'E 135 125 1-5/LADCP
KAO1 CTD 101100 1718 BE 32°14.94'N 127°26.03'E 134 124 LADCP

A2 ROS 101100 1945 BE 31°49.90'N 127°07.26’'E 124 107 1-5/LADCP
B2 CTD 101100 2214 BE 31°25.10'N 126°48.64'E 102 83 LADCP
STO1B ROS 101200 0034 BE 31°00.01'N 126°30.02'E 87 73 5,7/LADCP
STO1B MER 101200 0052 BE 31°00.13'N 126°29.98'E 87 81

STO2A ROS 101200 0210 BE 30°59.94'N 126°47.57'E 95 81 1-7/LADCP
STO2A MER 101200 0233 BE 31°00.02'N 126°47.63’E 94 86

STO3A ROS 101200 0354 BE 30°59.88'N 127°05.05’E 107 96 5,7/LADCP
STO3A MER 101200 0419 BE 30°59.55'N 127°05.69'E 108 91

STO4A ROS 101200 0541 BE 30°59.98'N 127°22.68'E 120 107 1-5/LADCP
STO5A CTD 101200 0718 BE 30°59.88'N 127°39.91'E 131 112 LADCP
STO6A ROS 101200 0850 BE 31°00.21'N 127°57.09’E 101 142 1-8/LADCP
STO7A CTD 101200 1037 BE 31°00.03'N 128°14.85E 378 357 LADCP
STO8A ROS 101200 1216 BE 31°00.01'N 128°32.49'E 515 512 1-5/LADCP
STO9A ROS 101200 1410 BE 31°00.03'N 128°49.96’'E 686 LADCP
STO9A CTD 101200 1429 BO 31°00.05'N 128°49.78'E 682 652

ST15 CTD 101300 0316 BE 30°59.82'N 130°35.09'E 172 LADCP
ST15 ROS 101300 0324 BO 30°59.65'N 130°35.25'E 174 160 1-5

ST14 CTD 101300 0509 BE 30°59.77'N 130°17.54'E 343 325 LADCP
ST13 CTD 101300 0651 BE 30°59.93'N 130°00.06'E 408 394 LADCP
ST12 ROS 101300 0846 BE 31°00.25'N 129°42.43'E 515 494 1-5/LADCP
ST11 CTD 101300 1040 BE 31°00.09'N 129°24.96’'E 880 861 LADCP
ST10 ROS 101300 1227 BE 30°59.95'N 129°07.54’E 823 794 1-5/LADCP
STO9 CTD 101300 1430 BE 30°59.93'N 128°49.94’E 684 665 LADCP
STO8 CTD 101300 1626 BE 30°59.97'N 128°32.53'E 516 495 LADCP
STO7 ROS 101300 1808 BE 31°00.13'N 128°15.06’'E 378 359 1,3-5/LADCP
ST06 CTD 101300 1958 BE 30°59.96'N 127°57.40'E 162 135 LADCP
STO5 ROS 101300 2132 BE 31°00.07'N 127°40.00'E 130 106 1,3-5/LADCP
ST04 CTD 101300 2301 BE 31°00.08'N 127°22.52'E 122 110 LADCP
STO3 CTD 101400 0049 BE 31°00.03'N 127°05.01’E 109 96 LADCP
ST02 ROS 101400 0234 BE 31°00.02'N 126°47.47'E 94 77 1,3-5/LADCP
ST01 CTD 101400 0440 BE 30°59.96'N 126°30.43'E 83 72 LADCP

EW ROS 101500 2031 BE 34°07.81'N 138°29.96'E 3659 3000

EC1 MOR 101600 0414 RE 34°03.17'N 139°48.76'E 1082 IEs with 1 CM

EC2 MOR 101600 0537 RE 34°04.31'N 139°55.03'E 1177 1Es with 1 CM

EC3 MOR 101600 0654 RE 33°58.78'N 139°53.94'E 1155 IES with 1 CM

EC4 MOR 101600 0806 RE 34°01.95'N 139°52.35'E 1168 IxBT

EC4A XBT 101600 0811 DE 34°01.92'N 139°52.18'E 1165 rsxTs

EC4KU CTD 101600 0936 BE 34°02.33'N 139°52.07'E 1161 1139 LADCP
EC4UT CTD 101600 1054 BE 34°02.10'N 139°52.30'E 1167 1139 LADCP
MER CTD 101600 2311 BE 34°39.60'N 139°20.91'E 311 133




KH-01-1 leg 1

STN:
TYPE:
CODE:

MAXP:

Station number

CTD=CTDO only, ROS=CTDO plus water sampler, MOR=Mooring, XBT=XBT, XCTD=XCTD.
BE=Beginning of cast or work, EN=End of work, BO=Bottom

DE=Deployment of mooring or XBT/XCTD, RE=Recovery of mooring

DEPTH: Water depth in meters

Maximum pressure in decibars

PARAM: Sampling parameters

1=Salinity, 2=Dissolved Oxygen, 3-5=Nutrients (PO ,,Si0,,NO,+NOj),
6=DIC-14C, 7=DOC-14C, 8=pH, 9=Alkalinity, 10=Total Carbon, 11=13C
LADCP=Lowered ADCP

COMMENTS are included in the columns of MAXP/PARAM

STN _ TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM
X01  XBT 061801 0955 DE 34°29.83'N 139°47.98'E 1660 tsk -7
X02 XBT 061801 1155 DE 34°00.06'N 139°54.50'E 1158 sk T-7
X03 XBT 061801 1347 DE 33°30.06'N 140°00.46’E 241 TSk T-7
X04 XBT 061801 1543 DE 32°59.85'N 140°06.52'E 573 TSk T-7
X05  XBT 061801 1737 DE 32°29.91'N 140°12.56’E 1451 sk 1-7
X06  XBT 061801 1931 DE 31°59.89'N 140°18.26'E 1906 Tsk -7
X07 XBT 061801 2123 DE 31°30.01'N 140°23.78'E 1273 Tsk -7
X08 XBT 061801 2315 DE 31°00.00'N 140°29.66’E 2166 TsK T-7
X09 XBT 061901 0105 DE 30°30.00'N 140°35.57'E 1538 sk T-7
X10  XBT 061901 0258 DE 29°59.93'N 140°41.06'E 2805 Tsk r-7
X11  XBT 061901 0450 DE 29°29.97'N 140°46.78'E 3038 TSk T-7
X12  XBT 061901 0640 DE 28°59.98'N 140°52.40’'E 3580 Tsk T-7
X13  XBT 061901 0827 DE 28°29.96'N 140°57.85’'E 3605 sk 1-7
X14  XBT 061901 1019 DE 27°59.94'N 141°00.52'E 4081 rsk -7
X15  XBT 061901 1208 DE 27°30.06'N 141°08.69'E 3822 sk 1-7
X16  XBT 061901 1404 DE 27°00.06'N 141°14.47'E 3477 Tsk -7
X17  XBT 061901 1604 DE 26°28.85'N 141°20.13'E 3251 tsk -7
X18 XBT 061901 1755 DE 25°59.92'N 141°25.44'E 3275 TSk -7
X19  XBT 061901 1950 DE 25°29.89'N 141°30.97'E 2814 sk T-7
X20 XBT 061901 2147 DE 25°00.01'N 141°36.39'E 2570 tsk .7
X21  XBT 061901 2342 DE 24°30.01'N 141°38.69'E 2264 Tsk 17
X22  XBT 062001 0125 DE 24°00.00'N 141°40.74’E 2245 sk 17
X23 XBT 062001 0314 DE 23°29.86'N 141°42.76’'E 1561 sk T-7
X24  XBT 062001 0457 DE 22°59.85'N 141°44.68'E 1666 TsK 1-7
X25  XBT 062001 0604 DE 22°29.94'N 141°46.59'E 1434 sk T-7
X26  XBT 062001 0831 DE 22°00.03'N 141°48.74’E 2893 Tsk T-7
X27  XBT 062001 1019 DE 21°30.00'N 141°50.83’'E 3630 sk T-7
X28 XBT 062001 1211 DE 21°00.06'N 141°52.80°'E 4121 TSk 17
X29  XBT 062001 1405 DE 20°30.06'N 141°54.76’E 4190 sk 17
X30  XBT 062001 1558 DE 20°00.00'N 141°56.61'E 4037 sk T-7
X31 XBT 062001 1753 DE 19°30.01'N 141°58.48’E 4244 1sk 17
X32 XBT 062001 1949 DE 18°59.92'N 142°00.44'E 4146 sk 17
X33 XBT 062001 2142 DE 18°30.02'N 142°02.51’E 4215 sk 1.7
X34  XBT 062001 2333 DE 18°00.05'N 142°04.46'E 4405 tsk -7
X35 XBT 062101 0125 DE 17°30.06'N 142°06.95’'E 4390 sk r-7
X36  XBT 062101 0317 DE 16°59.98'N 142°09.44'E 4374 TSk T-7
X37  XBT 062101 0509 DE 16°30.00'N 142°11.76'E 4174 rsk .7
X38 XBT 062101 0700 DE 15°59.92'N 142°14.10'E 4214 1Sk T-7
X39 XBT 062101 0852 DE 15°30.01'N 142°16.30'E 4244 sk -7
X40  XBT 062101 1042 DE 15°00.02'N 142°18.56'E 4269 sk r-7
X41  XBT 062101 1232 DE 14°30.00'N 142°20.93'E 4343 715k 1-7
X42  XBT 062101 1424 DE 14°00.07'N 142°23.36'E 2402 TSk T.7
X43  XBT 062101 1619 DE 13°30.05'N 142°25.57'E 2905 sk 1-7
X44  XBT 062101 1813 DE 13°00.02'N 142°27.78'E 3047 sk r-7
X45  XBT 062101 2007 DE 12°29.42'N 142°30.13'E 3820 Tsk -7
X46  XBT 062101 2158 DE 12°00.02'N 142°32.45'E 2952 71sk 17
X47  XBT 062101 2351 DE 11°30.07'N 142°34.62'E 8124 71sk 7
CM10 CTD 062201 0144 BE 11°19.84'N 142°25.00'E 10035




STN TYPE DATE  GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM

CM10 CTD 062201 0416 BO 11°20.05'N 142°25.33’E 10044 8907 SBE9SD CTDO
CM10 CTD 062201 0700 EN 11°20.50'N 142°25.35’E 10224

CMO5 ROS 062201 1315 BE 11°21.68'N 142°34.88’E 10490 LADCP

CMO5 ROS 062201 1500 BO 11°21.86'N 142°34.83'E 10533 6504 1-6,8-11 sBEspsos CTDO
CMO5 ROS 062201 1648 EN 11°21.99'N 142°34.88’E 10541

MM2 MOR 062201 2333 BE 11°21.03'N 142°32.00'E 10405 s5 curvent meters

MM2 MOR 062301 0124 DE 11°22.17'N 142°36.17'E 10533 Transmitter 40.050MHz, A/R 3C

UPWEL MOR 062301 0345 BE 11 °22, 06/N 142°35. 78/E 10541 First deployment of Upwell Pipes

UPWEL MOR 062301 0434 DE 11°21.64'N 142°35.73'E 10243

UPWEL MOR 062301 0530 BE 11°21.57'N 142°35.38'E 10313 Retrieval of surface bouy

UPWEL MOR 062301 0545 RE 11°21.38'N 142°35.23'E 10511

UPWEL MOR 062301 0626 BE 11°21. 32’N 142034 . 67’E 10386 Recovery of Upwell Pipes

UPWEL MOR 062301 0658 RE 11°21.13'N 142°34.40'E 10293

CMO5A ROS 062301 1122 BE 11°22.04'N 142°40.57E 10111

CMO5A ROS 062301 1422 BO 11°22.25'N 142°40.59’E 10107 10748 1-6,8-11 sBE9sD cTDO
CMO5A ROS 062301 1744 EN 11°22.54'N 142°40.34’E 10195

UPWEL MOR 062401 0014 BE 11 022 . 49’N 142033 . 72/E 10495 Second deployment of Upwell Pipes
UPWEL MOR 062401 0133 DE 11°22.49'N 142°33.49'E 10503

UPWEL CTD 062401 0234 BE 11°22.42'N 142°33.36’E 10490

UPWEL CTD 062401 0426 EN 11°22.20'N 142°33.00'E 10494

UPWEL MOR 062401 0654 EN 11°21.91'N 142°32.47’E 10401 Upwell Pipes Lost

MM1 MDR 062501 0000 BE 11 OOO . 79’N 142032 . 02/E 6556 3 current meters

MM1 MOR 062501 0107 DE 11°01.98'N 142°34.57'E 6665 Transmitter 40.100MHz, A/R 3D

MM3 MOR 062501 0411 BE 11°41.02'N 142°32.12'E 6385 3 current meters

MM3 MOR 062501 0517 DE 11 041 . 95’N 142034 . 74/E 5517 Transmitter 40.150MHz, A/R 3B

CMO7 ROS 062501 0728 BE 11°41.70'N 142°39.99’'E 5526 LADCP

CMO7 ROS 062501 0912 BO 11°41.80'N 142°39.65'E 5505 6221 1-6 SBE9p60§ CTDO
CMO7 ROS 062501 1038 EN 11°42.03'N 142°39.30'E 0

CMO6 ROS 062501 1242 BE 11°31.80'N 142°39.68'E 7528 LADCP

CMO6 ROS 062501 1425 BO 11°31.79'N 142°39.61'E 8075 6501 1,2 SBE9p60§ CTDO
CM0O6 ROS 062501 1558 EN 11°31.72'N 142°39.78'E 7594

CMO9 ROS 062501 1757 BE 11°21.88'N 142°19.89'E 9993 LADCP

CMO9 ROS 062501 1942 BO 11°21.69'N 142°19.95'E 0 6500 1,2 SBE9p60§ CTDO
CMO9 ROS 062501 2110 EN 11°21.56'N 142°20.09'E 0

CM10A ROS 062501 2249 BE 11°21.99'N 142°29.87'E 0

CM10A ROS 062601 0034 BO 11°22.29'N 142°29.66'E 0 6501 1,2 SBE9p608 CTDO
CM10A ROS 062601 0207 EN 11°22.44'N 142°29.52'E 0

CM11 ROS 062601 0407 BE 11°21.98'N 142°49.88'E 9194

CM11 ROS 062601 0550 BO 11°22.42'N 142°49.89'E 9324 6503 1,2 SBE9p60s CTDO
CMi1 ROS 062601 0719 EN 11°22.64'N 142°49.86'E 9348

CM12 ROS 062601 0916 BE 11°22.12'N 142°59.89'E 8711

CM12 ROS 062601 1104 BO 11°22.54'N 142°59.61'E 8753 6507 1,2 SBE9p60§ CTDO
CM12 ROS 062601 1235 EN 11°22.70'N 142°59.49'E 8742

CMO4 ROS 062601 1401 BE 11°11.78'N 142°39.99'E 7933

CMO4 ROS 062601 1617 BO 11°12.14'N 142°39.83'E 8106 6509 1,2 SBE9p608 CTDO
CMO4 ROS 062601 1750 EN 11°12.25'N 142°39.76'E 7990

CMO3 ROS 062601 1939 BE 11°01.92'N 142°39.44'E 8354 LADCP

CMO3 ROS 062601 2123 BO 11°02.16'N 142°39.25'E 0 6500 1-6 SBE9p608 CTDO
CMO3 ROS 062601 2250 EN 11°02.49'N 142°39.08'E 0

CMO2 ROS 062701 0035 BE 10°52.07'N 142°39.94'E 5902 LADCP

CMO2 ROS 062701 0220 BO 10°52.44'N 142°39.80'E 6608 6503 1,2 SBE9p608 CTDO
CMO2 ROS 062701 0350 EN 10°52.81'N 142°39.66'E 5620

CMO1 ROS 062701 0531 BE 10°42.04'N 142°39.96'E 5307 LADCP

CMO1 ROS 062701 0705 BO 10°42.35'N 142°39.81'E 5858 5777 1-11 SBE9p608 CTDO
CMO1 ROS 062701 0823 EN 10°42.64'N 142°39.58'E 5052

CMO8 ROS 062701 1316 BE 11°51.94'N 142°39.71'E 3038 LADCP

CMO8 ROS 062701 1412 BO 11°52.02'N 142°39.55’'E 3192 3266 1-11 SBE9p608 CTDO
CMO8 ROS 062701 1503 EN 11°52.15'N 142°39.47'E 3100

YAE2 MOR 063001 2323 BE 25°38.80'N 125°30.64’E 2044

YAE2 MOR 063001 2355 RE 25 039 . 72/N 125031 . 11’E 2050 3 current meters

YAE1 MOR 070101 0449 BE 25°24.12'N 124°30.61'E 2067



STN TYPE DATE GMT CODE LATITUDE LONGITUDE DEPTH MAXP PARAM

YAE1 MOR 070101 0524 RE 25°24.44'N 124°31.05'E 2064 3 current meters

YAE1 ROS 070101 0559 BE 25°23.45'N 124°30.12'E 2072 LADCP

YAE1 ROS 070101 0640 BO 25°23.54'N 124°30.67'E 0 2132 1,2 SBE9p608 CTDO
YAE1 ROS 070101 0718 EN 25°23.61'N 124°30.99'E 2072

YAE1A ROS 070101 0912 BE 25°23.44'N 124°30.13'E 2072 LADCP

YAE1A ROS 070101 0953 BO 25°23.54/N 124°30.48'E 0 2083 1,2 SBE9+tf CTDO
YAE1A ROS 070101 1031 EN 25°23.55'N 124°30.73'E 2072

YAE2 ROS 070101 1426 BE 25°37.92'N 125°30.14'E 2016 LADCP

YAE2 ROS 070101 1505 BO 25°38.20'N 125°30.37'E 0 2050 1,2 SBE9+tf CTDO
YAE2 ROS 070101 1541 EN 25°38.32'N 125°30.62'E 2044

YAE3 ROS 070101 1955 BE 25°59.16'N 126°26.57'E 1719 LADCP

YAE3 ROS 070101 2028 BO 25°59.22'N 126°26.57'E 0 1723 1,2 SBE9-+tf CTDO
YAE3 ROS 070101 2058 EN 25°59.29'N 126°26.61'E 1722

YAE3 MOR 070101 2330 BE 25°59.61'N 126°30.20'E 1748

YAE3 MOR 070101 2352 RE 25°59.72'N 126°30.36'E 1726 3 current meters

TK2 MOR 070201 2348 BE 29°44.16'N 130°01.55'E 601

TK2 MOR 070301 0012 RE 29°44.23'N 130°01.91'E 601 2 ADCPs. 1 current meter

TK1 MOR 070301 0334 BE 30°07.46'N 130°11.86’E 557

TK1 MOR 070301 0343 RE 30°07.22'N 130°12.12'E 559 1 ADcp

TK14 CTD 070301 0807 BE 31°05.04'N 130°34.98'E 146

TK14 CTD 070301 0815 BO 31°05.02'N 130°34.97'E 0 122 SBE9+tf CTDO
TK14 CTD 070301 0817 EN 31°05.02'N 130°34.98'E 145

TK13 CTD 070301 0948 BE 30°50.24'N 130°30.43'E 252

TK13 CTD 070301 0957 BO 30°50.26'N 130°30.49’E 0 233 SBE9+tf CTDO
TK13 CTD 070301 1004 EN 30°50.32'N 130°30.54’E 253

TK12 CTD 070301 1133 BE 30°34.97'N 130°23.68'E 328

TK12 CTD 070301 1143 BO 30°34.97'N 130°23.78'E 0 300 SBE9+tf CTDO
TK12 CTD 070301 1153 EN 30°34.98'N 130°23.87'E 305

TK11 CTD 070301 1339 BE 30°19.64'N 130°18.55’E 592

TK11 CTD 070301 1352 BO 30°19.60'N 130°18.81'E 0 566 SBE9+tf CTDO
TK11 CTD 070301 1405 EN 30°19.50'N 130°18.94'E 586

TK10 CTD 070301 1509 BE 30°09.22'N 130°13.50'E 587

TK10 CTD 070301 1525 BO 30°08.94'N 130°14.01'E 0 572 SBE9+tf CTDO
TK10 CTD 070301 1538 EN 30°08.78'N 130°14.28'E 588

TKO9 CTD 070301 1644 BE 29°59.08'N 130°08.27'E 620

TKO9 CTD 070301 1659 BO 29°59.20'N 130°08.25'E 0 605 SBE9+tf CTDO
TKO9 CTD 070301 1711 EN 29°59.31'N 130°08.23'E 618

TKO8 CTD 070301 1820 BE 29°48.42'N 130°03.97'E 573

TKO8 CTD 070301 1834 BO 29°48.26'N 130°04.29'E 0 561 SBE9+tf CTDO
TKO8 CTD 070301 1844 EN 29°48.18'N 130°04.46'E 566

TKO7 CTD 070301 1951 BE 29°37.86'N 129°59.18’E 508

TKO7 CTD 070301 2003 BO 29°37.66'N 129°59.36'E 0 592 SBE9+tf CTDO
TKO7 CTD 070301 2014 EN 29°37.49'N 129°59.54'E 548

TKO6 CTD 070301 2121 BE 29°27.51'N 129°54.18'E 803

TKO6 CTD 070301 2140 BO 29°27.50'N 129°54.66'E 0 800 SBE9+tf CTDO
TKO6 CTD 070301 2155 EN 29°27.52/N 129°55.00’E 837

TKO5 CTD 070301 2314 BE 29°16.68'N 129°49.50’E 1069

TKO5 CTD 070301 2337 BO 29°16.52/N 129°49.83'E 0 1046 SBE9+tf CTDO
TKO5 CTD 070301 2357 EN 29°16.41'N 129°50.08'E 1054

TKO4 CTD 070401 0104 BE 29°06.52'N 129°44.42'E 981

TKO4 CTD 070401 0124 BO 29°06.57'N 129°44.74'E 0 982 SBE9+tf CTDO
TKO4 CTD 070401 0143 EN 29°06.60'N 129°45.04'E 992

TKO3 CTD 070401 0255 BE 28°56.07'N 129°39.54'E 791

TKO3 CTD 070401 0312 BO 28°56.14'N 129°39.64'E 0 793 SBE9+tf CTDO
TKO3 CTD 070401 0329 EN 28°56.31'N 129°39.64'E 807

TKO2 CTD 070401 0436 BE 28°45.39'N 129°34.55'E 759

TKO2 CTD 070401 0453 BO 28°45.30'N 129°34.32'E 0 758 SBE9+tf CTDO
TKO2 CTD 070401 0507 EN 28°45.47'N 129°34.26'E 760

TKO1 CTD 070401 0618 BE 28°34.99'N 129°30.27'E 852

TKO1 CTD 070401 0629 BO 28°35.07'N 129°30.38'E 0 417 SBE9+tf CTDO
TKO1 CTD 070401 0640 EN 28°35.16'N 129°30.35E 832




7. Chart of Surface Currents

KH-00-4 leg 1: Furuno ADCP (50 m depth)
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KH-00-4 leg 2: Furuno ADCP (15 m depth)
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KH-01-1 leg 1: Furuno ADCP (at 50 m depth)
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8.

Pressure (db)

Pressure (db)

Vertical Sections of CTDO2 Data
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9. Mooring Systems
Deployed in KH-00-4

ER1

m
Pyl
w
m
Py
g

Signal buo nal b Slg nal buo 518 nal buo
| NOVATE VAT VATE ' NOVATE
40.200MHz 40 15 OMH 40.150MHz 40.100MHz
20m b20m 520m 20m
X : : :
§ Glass buoy D Glass buoy % Glass buoy % Glass buoy
B LCJIIJ?%?\WYTe%er
urrent meter Current meter Current meter
Eg URCM 2 ng URCM 4049 Eg URCM
800m
800m 800m 800m
Glass b
b
Glass buoy uoy D Glass buoy Glass buoy
5;7 1IJ?r GI"\% 4meter ;
H urren t5%11e§er EG 81}1{ el\r)lt2meter Bﬁ 6 r el\r/1| eter
200m
Gl 400m
600m huay 600m
Acoustic releaser i) Glass buoy
D | 4084-1F 3
Glass buoy g(})],-?]m 5m Glass buoy
Chain 5m Hg Current meter
URCM 663
75kgx 6
7 Gresa g 7 e e 100
33359‘74"\1, 14274985 E \ ﬁ\coust/i& releaser
200 ater depth 5284m 200 100-
m Deployed in KH-00-4: | m Chain 5m
Acoustic releaser 23:43 (UTC) on Sep 8,2000 ! Acoustic releaser 20m
4064-1E Searched in KT-01-16: j 4221-2F Chain 5m
Chain 5m No responce from releaser Chain 5m == 75kgx6
20m 20m
Chain 5m Chain 5m 31°59.78'N, 143°20.42'E
> 75kg X6 75kgx 6 Water depth 5670m

Deployed in KH-00-4:

01:04 (UTC) on Sep 8,2000
Recovered in KT-01-16:

03:14 (UTC) on Nov 28,2001

33°50.04’N, 142°30.29'E
Water depth 6102m

Deployed in KH-00-4:

01:43 (UTC) on Sep 9,2000
Recovered in KT-01-16:

21:36 (UTC) on Nov 22,2001

31°58.81'N, 142°51.04'E
Water depth 6027m

Deployed in KH-00-4:

04:48 (UTC) on Sep 8,2000
Recovered in KT-01-16:
22:39 (UTC) on Nov 27,2001



23m

170 m

ESO05

2000/09/15 06:25 UTC
31-54.93 N, 133-34.07 E, 2964 m

Glass buoy (17 inch, Yellow)

Radio boecon TB-309B, $/N 3361190
43.528 MHz, L61

Flag (Orenge)

Cheno 15 kg

PC20m

PIES (17inch, Yellow), ¥/N 013
Receivo 10.5 kHz, Trensmit 11.0 kHz
Ensblo F, Rolcaso G
SW/ON 2000/09/15 05:00 UTC

NL lm
Aschor
mil 1 m
air 50 kg, water 44 kg

CMO06

2000/09/15 04:51 UTC
31-40,70 N, 133-35.88 B, 4822 m

Glass buoy (17 inch, Yellow)

Radio beacon TB-309B, /N 3361208
43.528 MHz, P61

Chasne 15 kg

PC20m

Glaas buoy (17 inch, Yellow)
4 buoys x 2

3DACM, $/N 1632
SW/ON 2000/0%/12 00:00 UTC

KV 100 m

Glass buoy (17 inch, Yellow)
3 buoys

AR
NY, S/N 4419-1F
SW/ON 2000/07/26
battery 2-year

Chano Sm
NC20m
Chane 8 m
Chsne 1 mx 2

Anchor
nil1.5mx5+1.6mx2
air 535 kg, water 470 kg

23m

-

170 m

ES06

2000/09/15 01:40 UTC
31-30.10 N, 133-48,00 E, 4846m

Glass buoy (17 inch, Yellow)

Radio beacon TB-309E, S/N 3361207

43.528 MHz, 061
Flag (Orango)
Chane 15 kg
PC20m

PIBS (17 inch, Yellow), $/N 014

Receive 9.0 kHz, Transmit 10,5 kHz

Baoable F, Releaso G
SW/ON 2000/09/15 01:00 UTC

NL1m
Anchor

il 1 m
air 50 kg, wator 44 kg

CMO07

2000/09/14 23:47 UTC
31-13.03 N, 133-51.43 B, 4569 m

Glass buoy (17 inch, Yellow)

Radio boecon TB-3098, /N 3361206
43.528 MHz, N61

Chane 15 kg

PC20m

Glass buoy (17 inch, Yellow)
4 buoys x 2

3DACM, $/N 1633
SW/ON 2000/08/12 00:00 UTC

KV 100 m

Gless buoy (17 inch, Yellow)
3 buoys

AR
NY, S/N 4428-1B
SW/ON 2000/07/26
bettery 2-yesx

Chano 5 m
NC20m
Chano 8 m
Chano 1 mx2

Anchor
il 1l5mx5+1.6mx2
air 535 kg, water 470 kg



Deployed and recovered in KH-00-4

EC-1

EC-3
40.050MHz 40.]00MHz 40.000M Hz
20m 20m
glass ballx 4 glass bal< 4 glass balPx 4

current meler ﬁ current meter current meter
20m 20m
MIES+AR MIES+AR MIES+AR
ID-1 4B-2 4A-1
80m
C 3 75kgx 2 75kgx 2 TSkg< 2
34-02.6N 34-04.2N 33-S8.9N
13949.3E 139-55.4E 139-54.0E
EC4
40.150MHz

? glass ballx 9

acouslic releaser-

2B-1
20m

C———175kgx3
34-01.9N
139-52.9E



Deployed in KH-00-4 and reco ered in KH-01-1

Signal buo

NOVATE

43.528MHz JS144
20m

Glass buoy

&j Cu yrren tmeter
SDCM SD28

500m

? Glass buoy

U
2]

20m

AcoustiGc releaser

Chain 5m

Glass buoy

7 Grsitapster

e

500m

Glass buoy

AT Ol

U
wN
Oc
8
<

r

—

€|

3

t meter
SD14

350m

Glass buoy

rrent meter

Cu
SDCM SD10

20m
| Acoustic releaser
223-2G

Chain 5m

25°38.00'N, 1257 29.87'E

nal buo
VATE 40.100MHz

YAE 3
S| nal buo
43 528MHz JS143
Glass buoy

Glass buoy

a—j Current meter
SDCM SD22
50m

Glass buoy

20m

. Acoustic releaser
| 4082-1C

Chain 5m
20m

Chain 5m
= 7bkgXx6

25-59.78'N, 126°30.03'E
Water depth 1750m
Deployed in KH-00-4:

02:38 (UTC) on Sep 17,2000
Recovered in KH-01-1:
23:00 (UTC) on Jul 1,2001

Water depth 2024m

Deployed in KH-00-4:

06:51 (UTC) on Sep 17,2000
Recovered in KH-01-1:

22:03 (UTC) on Jun 30,2001

25724.16’N, 124730.26'E
Water depth 2088m

Deployed in KH-00-4:

04:51 (UTC) on Sep 18,2000
Recovered in KH-01-1:

04:20 (UTC) on Jul 1,2001



CMO06 CMO7
Signal buo nal buo
‘ Té— 09B ¥ 5309 Y
43 528MHz 3 528MHZ
%QOm [ 20m
% Glass buoy é Glass buoy
: :
: :
Current eter 11 Current meter
j 3D- ACM ! 3D-ACM 1633
100m 100m
Glass buoy Glass buoy

F Acoustic releaser ‘ Acoustic releaser
4419-1F 428-1B

Chain 5m Chain 5m
20m 20m
Chain 10m Chain 10m
T 535kg
Deployed: Deployed:

04:51 (UTC) on Sep 15,2000 23:47 (UTC) on Sep 14,2000
31740.70’N, 133°35.88'E 31°13.03'N, 133°51.43'E
Water depth 4822m Water depth 4569m

e

. Acoustic releaser
| 4222-2F

Chain 5m

20m

Chain 5m
s> 7bkgx 8

30°07.960'N, 130°11.274'E
Water depth 576m

Deployed in KH-00-4:

04:25 (UTC) on Sep 30,2000
Recovered in KH-01-1:

03:18 (UTC) on Jul 3,2001

Signal buo
N8VATECy
2 43.528MHz JS180
20m
Glass buoy
20m

WHS300-1-UG25
S/N1317

WHS300-|
S/N 1342

20m

ZL

Glass buoy

Glass buoy

Acoustic releaser
0 B

2044.180'N, 130°01.192'E
Water depth 619m

Deployed in KH-00-4:

01:20 (UTC) on Sep 30,2000
Recovered in KH-01-1:

23:24 (UTC) on Jul 2,2001



Deployed in KH-01-1

MM1

Signal b
NOVATEC

40.100MHz

—a)
5

o AN AT XN AT A AT

Glass buoy

!
3

Glass buoy

Om

Glass buoy

NI T

SDCM S

| Acoustic releaser
4445-3D

Chain 5m

11°01.98'N, 142°34 57'E
Water depth 6665m
Deployed in KH-01-1:

01:07 (UTC) on Jun 25,2001

Recovered in KH-02-2:

21:35 (UTC) on Aug 2,2002

MM2

nalbuo
VATE
40 050MHz

Glass buoy

nN
Oc
N=
<8
wm

t meter
D35

s U

m

Glass buoy

Om

Glass buoy

N AN AT I A AT T I I AT

4800m

200m

Current meter
SDCM SD05

11°22.17'N, 142°36.17'E
Water depth 10533m
Deployed in KH-01-1:

01:24 (UTC) on Jun 23,2001

Recovered in KH-02-2:

01:47 (UTC) on Aug 3,2002

<
<
@

Signal buo
NOVATE
40.150MHz

20m

MAT.C.5.0 g O N

Glass buoy

Om

Glass buoy

Om

Glass buoy

AT AT AT NI AT T

)
S
o
=)
3

Current_meter

SDCM sDo3

B'j Current meter
SDCM SD23
[ 200m

ﬁ'j Current meter
SDCM SD25

! Acoustic releaser
| 4443-3B
Chain 5m

11°41.96'N, 142°34.75'E
Water depth 5517m
Deployed in KH-01-1:

05:19 (UTC) on Jun 25,2001

Recovered in KH-02-2:

04:29 (UTC) on Aug 4,2002



10. Results of Moored Current Meters

4470m

5&70m

5790m

4340m

5140m

5540m
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980m

1480m

2036m

1120m

1972m

1140m

1644m

1698m

| _Sep | Oct [ Nov | D T Feb T Mar [ Apr | May | Jun
000 001
‘g\ﬂl/ el s ey bl Lt 2L ulll | Jﬁ%g%\“%
\'\ T A) T ! (hE Ii\‘ VAL 7 \W[ TS o~
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001
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000 looo1

000 001

Sep | Oct | Nov [ D r [ Apr [ May [ Jun
000 001
| _Sep [ oOct [ Nov [ D r [ Apr [ May T Jun
2000 001
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000 001
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_
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TK1

cmis
S0 - 97m

]

A \ . Q\ LT R \\ \‘1 R
A N AR GRRA IR
-b(’ —— X W j\ W .
cmis \ '.
S~ 161m

, W5, ¥ W AN Wb - T
N, . »\.'_\\-\.‘ o B S
S MO, :-‘\\'\ " Rt e .

- ) 7 \ \ B S
sol Wy W WA RIS
b, 3 \

cm/ls
SO0 —225m

cm/s . ™
50 — 289m

A RO

50 —417m

Feb., Mar. Apr. May Jun.



TK2

cm/'s
S0~ 299m

0

-50
c'!m's
S0 —323m

=

0

-sp L}

cm/s
50 — 347m

0 mwwww
_5p L

| 1 | 1 1 | | ] | J
Oct. Nov., Dec. Jun. Feb. Mar. Apr. May Jun.
2000 2001




6240m

6440m

6640m

5100m

5300m

5500m

bbbt P AR oo

001 002

B o e

Jun [ Jul [Aug[Sep[ Oct [Nov] Dec lean [Feb Mar [ Apr [May [ Jun [ Jul [Aug

001 002

2001 002

2001 002

Jun | Jul | Aug [Sep | Oct | Nov | Dec | Jan [Feb| Mar| Apr [May | Jun | Jul | Aug
001 002

2001 002

N
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MM2

4450m

9310m

10110m

10310m

10510m

WS | - \
] W 7 2 vz v 5

Y

001 2002

001 002
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