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ABSTRACT

During the summer of 2002, six surface moorings and one subsurface mooring were deployed
south of Martha’s Vineyard, Cape Cod, Massachusetts. The moorings were deployed from
June to September 2002 to collect meteorological and oceanographic data. This was done
both to support the Coupled Boundary Layer Air-Sea Transfer Low wind (CBLAST-Low)
cooperative experiment and to address the question of regional predictability in the littoral
regime under research supported by a Secretary of the Navy/Chief of Naval Operations
(CNO) Chair. The aim was to capture the mesoscale development and response of inner shelf
waters to local synoptic atmospheric, tidal and larger scale oceanic forcing under
predominantly low wind conditions.

This report covers the operational aspects of the 2002 experiment, including deployment,
recovery, and mooring setups, as well as basic data returns.
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I. PROJECT BACKGROUND AND PURPOSE |

The long-range goal of the Office of Navel Research (ONR) Coupled Boundary Layer, Air-
Sea Transfer Experiment in Low to Moderate Winds (CBLAST-Low) is to understand air-sea
interaction and coupled boundary layer dynamics at low to moderate wind speeds. The site
chosen for the study was in the North Atlantic, south of Martha’s Vineyard Island, Cape Cod,
Massachusetts. To achieve the CBLAST-Low objectives, the study has been split into a
collaborative effort where specialized groups of investigators concentrate their expertise and
resources on specific aspects of the investigation.

Six surface moorings and one subsurface mooring were deployed in June 2002 in an along
and across-shelf configuration on the inner New England continental shelf, south of Martha’s
Vineyard Island, MA. This was done in support of the CBLAST-Low project, and to examine
regional predictability in the littoral environment under work funded by a Secretary of the
Navy / Chief of Naval Operations (CNO) Chair.

The aim of the deployment was to capture the mesoscale development and response of inner
shelf waters to local synoptic atmospheric, tidal and larger scale oceanic forcing under
predominantly low wind conditions. Subsurface instrumentation attached to each mooring
provided time series of currents, temperature and salinity at each mooring site throughout the
deployments.

Data will be used to compare with the modeling efforts of the Naval Postgraduate School at
Monterey who are forecasting local atmospheric conditions with the Coupled Ocean
Atmosphere Prediction System (COAMPS) local atmospheric model. In addition, in-house
efforts using a local mesoscale model (MMS5) that is being run as part of the experiment will
be compared with the observational data. These efforts are also intended to help and to
improve the ongoing development of the Regional Ocean Model System (ROMS) by
researchers at Rutgers University.

This report focuses on the deployments, instrumentation and mooring efforts of the Upper
Ocean Processes (UOP) group of the Woods Hole Oceanographic Institution (WHOI) during
the summer of 2002 in waters south of Martha’s Vineyard.

Six surface buoys were deployed during this project. One was developed with support from a
Secretary of the Navy / CNO chair. This buoy is referred to as the SecNav mooring, or
Mooring E, and had a subsurface mooring deployed next to it. This pair of moorings was
designed to provide real-time telemetry of variability over the entire water column.



The meteorological data collected included surface longwave and shortwave radiation,
relative humidity, air temperature, wind speed and direction, barometric pressure,
precipitation, sea surface temperature and salinity. These measurements enabled the
computation of air-fluxes through the Tropical Ocean Global Atmosphere/Coupled Ocean-
Atmosphere Response Experiment (TOGA-COARE) 2.6b bulk algorithms. In addition,
subsurface hydrographic data, including sea temperature, conductivity, and current speed and
direction, were collected throughout the water columns at all six mooring sites.



II. MOORINGS

A. Overview

The fieldwork consisted of mooring deployments in June and recoveries of moorings in
September 2002. Table 1 summarizes mooring locations and deployment and recovery times.
Figure 1 shows a map of the study area with depth contours and the positions of moorings
deployed by UOP during the 2001 pilot study.

Table 1: Positions of 2002 moorings

Mooring Latitude Longitude Deployment Date and | Recovery Date and
Time (UTC) Time
A 40° 59.466° N 70° 35.397” W June 19, 2002 September 4, 2002
6:56:30 02:13:00
B 41°02.449° N 70° 47.615° W June 20, 2002 September 3, 2002
18:02:30 23:03:00
C 40° 56.041°’ N 70° 24216 W June 19, 2002 September 4, 2002
05:10:00 09:13:00
D 40° 40.539’ N 70° 05.530° W June 19, 2002 September 4, 2002
1:50:00 06:19:00
E surface 41°°09.161° N 70°36.211° W June 20, 2002 September 4, 2002
14:45:00 11:47:00
E subsurface June 20, 2002 September 9, 2002
41°09.123’ N 70° 36,192’ W 15:15:00 18:03:00
F 41° 15.245° N 70°35.480° W June 20, 2002 September 4, 2002
20:10:00 14:33:00
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Laftide ? (North)
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Figure 1: Positions of the six 2002 surface moorings



The «. .ht systems were deployed by the Fishing Vessel (F/V) Nobska on June 19-20, 2002.
The six surface moorings were recovered on September 4, 2002. The small subsurface

mooring was recovered on September 9, 2002. Figure 2 shows several of the IMET moorings
prior to deployment.

Figure 2: SecNav/ CBLAST moorings in preparation for deployment in 2002

B. Surface Instrumentation

The six surface moorings were equipped with Improved METeorological (IMET) systems. A
Sea-Bird Model SBE37 attached to the buoy hull provided sea surface temperature and
conductivity for each mooring. Tables 2 and 3 below detail the IMET systems used in the
fieldwork. Figure 3 shows a close up of the IMET systems.



Table 2: Surface instrumentation accuracies and sampling rates

Instrument Property Accuracy | Sampling Rate
IMET System | Relative Humidity 2% 1 minute
Air Temperature 0.01 °C | 1 minute
Sea Surface Temperature 0.002 °C 1 minute
Wind Speed 2%, 1 minute
Wind Direction 1° 1 minute
Barometric Pressure 0.1 MB 1 minute
Incoming Shortwave Radiation | 70/ I minute
Incoming Longwave Radiation | po/ 1 minute
Precipitation I mm/hr | 1 minute

Table 3: IMET serial numbers and instrument heights above buoy deck in centimeters
shown in parentheses

Instrument Mooring Mooring Mooring Mooring Mooring E - Mooring
A B C D surface F
Data Logger L14 L15 L13 Li2 L11 L16
Rel. Humidity 503 504 506 502 501 505
(209.2) (161.3) (161.3) (169.5) (1184 (161.3)
Air Temperature 503 504 506 502 501 505
(209.2) (161.3) (161.3) (169.5) (118.49) (161.3)
Wind 345 347 348 344 343 346
(241.9) (156.2) (196.2) (188.3) (198.8) (196.2)
Bar. Pressure 503 504 506 502 501 505
(205.1) (155.9) (155.9) (137.8) (62.2) (155.9)
Shortwave 503 504 506 502 501 505
Radiation (200.3) (185.7) (185.7) (181.8) (169.5) (174.9)
Longwave 503 504 506 502 501 505
Radiation (200) (183) (183) (183.2) (170) (174)
Precipitation 503 955 953 502 501 943
12.4 (141.1) (141.1) (141) (74.8) (141.1)




Figure 3: IMET system mounted on one of the surface buoys deployed in 2002

C. Subsurface Instrumentation

The following sections give a brief overview of the subsurface instrumentation. All
subsurface instruments were attached to the mooring lines of the buoys. Following these
overviews are tables detailing accuracies, sampling rates, and serial numbers (Tables 4 — 10),
and mooring diagrams (Figures 4 — 10).

Sea-Bird SBE37

The MicroCat, Sea-Bird model SBE37, is a high-accuracy conductivity and température
recorder with internal battery and memory. It is designed for long-term mooring deployments
and includes a standard serial interface to communicate with a PC. Its recorded data are stored
in non-volatile FLASH memory. The temperature range is -5° to +35° C, and the conductivity
range is 0 to 6 Siemens/meter. The MicroCat is capable of storing 419,430 samples of



temperature, conductivity and time. The sampling interval of the SBE37’s was two minutes.
The shallowest SBE37°s were mounted beneath the buoy and wired to the IMET systems.
These were equipped with RS-485 interfaces. The deeper instruments were mounted on in-
line tension bars and deployed at various depths throughout the moorings. The conductivity
cell is protected from bio-fouling by the placement of antifoulant cylinders at each end of the
conductivity cell tube.

Sea-Bird SBE39

The Sea-Bird model SBE39 is a small, lightweight, durable and reliable temperature logger
with a temperature range of —5 to 35° C. These instruments can communicate directly with a
computer through a standard RS-232 interface and store data in non-volatile FLASH memory.
The SBE39’s were set to a sampling rate of one minute.

Brancker Temperature Recorders

The Brancker temperature recorders are self-recording, single-point temperature loggers. The
operating temperature range for this instrument is —20 to 50° C. It has an internal battery and
logging. A PC is used to communicate with the Brancker via serial cable for instrument set-up
and data download. The Branckers were set to record data every 7.5 minutes.

FSI 3D Acoustic Current Meter

The 3D ACM is an acoustic current meter on trial deployment from Falmouth Scientific
Instruments (FSI), Inc. The FSI current meter uses four perpendicularly oriented transducers
to extract single-point measurements. In addition to current values of north, east and up, the
instrument also records temperature, tilt, direction and time. The instrument was set to record
once every 10 minutes.

Nortek Aquadopp

The Nortek Aquadopp Open Water Current Meter measures current velocity and direction, as
well as temperature, tilt, and pressure. The Aquadopp can be set up through a Windows
program and was set to sample every five minutes on Moorings A and B, and every 10
minutes on Moorings C and F.

RDI Workhorse Sentinel

Two RD Instruments (RDI) Workhorse Sentinel Acoustic Doppler Current Profilers (ADCP)
were used. The RDI ADCP measures a profile of horizontal current velocities. The RDI was

programmed to sample every five minutes on Mooring A and every 10 minutes on Mooring
D.



Sontek Argonaut MD

The Sontek Argonaut uses Doppler technology to measure current speed and direction, as
well as temperature, tilt, and pressure. The Sontek supports RS232, RS422, and RS385
communications and has 2 MB of internal memory. These instruments were set to sample
every 5 minutes.

Vector Measuring Current Meters

The Vector Measuring Current Meter (VMCM) has two orthogonal cosine response propeller
sensors that measure the components of horizontal current velocity parallel to the axles of the
two-propeller sensors. The orientation of the instrument, relative to magnetic north, is
determined by a flux gate compass. East and north components of velocity were computed
continuously, averaged and then stored on cassette magnetic tape. Temperature was also
recorded using a thermistor mounted in a fast-response pod, which was mounted on the top
end cap of the VMCM. The VMCMs were set to record every 3.75 minutes.



Table 4: Subsurface instrument accuracies and sampling rates

Instrument Property Accuracy Sampling Rate
Sea-Bird SBE37 Temperature 0.002°C 2 minute
Conductivity 0.0003 S/m
Sea-Bird SBE39 Temperature 0.002 1 minute
Brancker XL-200 Temperature 0.01°C 7.5 minute
Brancker XL-100 Temperature 001 °C 7.5 minute
Brancker XX-105 Temperature 0.01°C 7.5 mmute
FSI 3D-ACM Temperature 0.05°C 10 minute
Current Speed 2%
Current Direction 2°
Nortek Aquadopp Temperature 02°C 5 minute — Moorings A and B
Current Speed 1% + 0.5 cm/s 10 minute — Moorings C and F
Current Direction 20
RDI  Workhorse | Temperature 04°C 5 minute — Mooring A
Sentinel Current Speed 0.5% = 0.5cm/s 10 minute — Mooring D
Current Direction 20
Sontek Argonaut MD | Temperature 0.1°C 5 minute
Current Speed 1% = 0.5 cm/s
Current Direction 2°
VMCM EG&G | Temperature 0.0055° C 3.75 minute
Models Current Speed 0.9 c/s
Current Direction 5°




Table S: Mooring A - subsurface instrumentation

Mooring A
Depth (meters) Inst. Type Serial Number
0.55 SBE37 1839
24 VMCM 13
4 SBE37 1325
4.9 SBE39 696
6.6 RDI-600 1825
7.5 VMCM 19
10 SBE37 1906
11 Nortek 2 MHz 357
12 SBE37 2381
13 SBE39 691
14.5 SBE39 687
16 SBE37 2366
17.5 SBE39 35
18.5 SBE39 38
20 SBE37 2043
22 SBE39 40
24 SBE37 2045
26 SBE39 79
28 SBE37 2044
30 TPOD 5466
32 SBE37 2047
40 SBE37 1912

10



Table 6: Mooring B - subsurface instrumentation

Mooring B
Depth (meters) | Inst. Type | Serial Number
0.55 SBE37 1838
2.07 SBE39 819
3 SBE39 789
4 SBE37 1304
5 VMCM 22
7 SBE39 821
7.75 SBE37 9
9.5 SBE39 694
11 SBE39 692
12 SBE37 2046
13 SBE39 101
14.5 SBE39 47
16 SBE37 2364
17 NK-2MHz 402
17.5 SBE39 342
18.5 SBE39 332
20 SBE37 1650
22 TPOD 3307
225 FSI 1469
24 SBE37 1637
26 TPOD 3294
28 SBE37 1640
30 TPOD 3310
32 SBE37 1638
40 SBE37 1913

11



Table 7: Mooring C - subsurface instrumentation

Mooring C
Depth (meters) | Inst. Type | Serial Number
0.55 SBE37 1419
2.1 SBE39 690
2.93 SBE39 820
3.93 SBE37 11
4.95 VMCM 33
8 SBE37 1907
9.6 FSI 1467
11 SBE39 693
12 SBE37 1651
13 SBE39 688
14.5 SBE39 42
16 SBE37 1648
17.5 SBE39 51
18.5 SBE39 341
20 SBE37 1642
22 SBE39 333
23 NK-1MHz 253
24 SBE37 1643
26 TPOD 4487
30 TPOD 3270
40 SBE37 670

12



Table 8: Mooring D - subsurface insfrumentation

Mooring D
Depth (meters) | Inst. Type | Serial Number
0.55 SBE37 1835
2.6 RDI-300 100
3.95 SBE39 701
4.4 SBE37 10
5.16 SBE39 653
6.56 SBE39 689
8.15 VMCM 43
10.5 SBE37 1901
11.5 SBE39 721
12 SBE37 1641
13 SBE39 46
14.5 SBE39 45
16 SBE37 1645
17.5 SBE39 340
18.5 SBE39 336
20 SBE37 1649
22 TPOD 3706
24 SBE37 1644
26 TPOD 5458
28 SBE37 686
30 TPOD 3299
40 SBE37 683

13



Table 9: Mooring E - subsurface instrumentation

Mooring E
Depth (meters) Inst. Type Serial Number
0.45 SBE37 1841
2 SBE39 700
3 SBE39 695
3.5 SONTEK 1902
4 SBE37 D208
6 SBE37 685
6.5 A-BETA 626
7 SBE39 720
8 SBE 39 685
9 TPOD 3312
9.5 SBE39 102
11 SBE39 54
12 SBE37 1903
13 SBE39 339
14 SONTEK D197
14.5 SBE39 337
15 TPOD 5463
15.5 A-BETA 625
16.5 SBE37 1905
17.5 SBE39 334
18.5 TPOD 3713
20 SBE37 669
22 TPOD 3282
23 SONTEK D193
26 TPOD 3276
27 TPOD 5457
28 SBE37 671
30 TPOD 3302
Subsurface Mooring
32 TPOD 3508
33 TPOD 5463
34 TPOD 3714
35 SBE39 103
36 SBE37 1900
37 SONTEK D171
37.5 SBE39 203
39 SBE37 1909

14




Table 10: Mooring F - subsurface instrumentation

Mooring F
Depth (meters) | Inst. Type | Serial Number
0.55 SBE37 1840
2.5 SBE37 1908
4 VMCM 53
6 SBE39 719
7 SBE39 41
8 SBE37 2015
9.5 SBE39 39
10.5 SBE39 78
12 SBE37 1760
13 SBE39 53
14.5 TPOD 3277
16 NK-1MHz 333
16.5 SBE37 2011
17.5 TPOD 3304
18.5 TPOD 3281
20 SBE37 1899
22 SBE37 684

15
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Figure 4: Surface Mooring A diagram
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D. Recovery and Deployment

The surface moorings used segments of 1/2” trawl chain in the top portion of the mooring.
Instruments were installed in cages or mounted on load carrying “tension bars” between
sections of chain. A shot of 3/8” jacketed wire rope was attached below the chain, and in most
cases, the remaining instruments were clamped to the wire.

The instrumented mooring wire was connected to a Benthos acoustic release about 5 meters
from the seabed. A ground line of 1/2” proof coil chain connected the acoustic release to the
anchor.

The subsurface mooring, instrumented to within 1.5 meters of the seabed, had a simple
design. A float, with a self-contained recovery line, was at the top of the mooring. Eight
meters of 3/8” jacketed wire rope held the instruments. A short shot of 3/8” proof coil chain
secured the mooring wire to the anchor. The recovery line was released by an Edgetech AM
200 acoustic release.

Mooring Design

Once water depth and instrument allocation had been established, mooring designs were
checked using the WHOI Cable (Gobat 2000) computer program to simulate the static and
dynamic loads on each mooring. Worst-case environmental conditions were used in the
simulation to insure the survival of the instrument array (Table 11).

Several of the surface moorings had current meters sensitive to tilt. Mooring simulations run
on WHOI Cable showed a need for depressor weights to be added on four of the six surface
moorings. The weights varied between 200-300 pounds, and were installed between the
instrumented mooring wire and the acoustic release.

Table 11: Environmental parameters used for mooring design

Average Worst Case
Current 0.5 meter per second 1 meter per second
Wave Height 1.2 meters 3.6 meters
Period 7 seconds 9 seconds
Wind 5 meters per second 15 meters per second

The small surface buoys were instrumented very heavily, and it was agreed that they might

not survive a hurricane. Contingency plans were made to recover the buoys early if severe
weather was forecast during the study period.
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Mooring Operations

The F/V Nobska was used to deploy and recover all of the moorings. On June 18, after three
complete surface moorings with instrumentation were loaded onboard, the F/V Nobska
proceeded to mooring site D for the first deployment.

Preparation for deployment included mounting instruments onto the 3/8” jacketed mooring

wire. Installation of instruments prior to deployment significantly reduced ship time required
at each site.

The deployment procedure started by attaching the top of the mooring wire to the bottom
most instrument in the near-surface instrument/chain cluster. The lower end of the wire was
passed around the stern of the vessel and attached to a depressor weight, or directly to the
acoustic release. The mooring chain was wound on a net drum and attached to the bottom end
of the acoustic release. The anchor was positioned close to the fish ramp and tied in place.

The lowest instrument on a cage or tension bar was lifted from the deck with the ship’s jib
crane; it was lowered over the side with the upper portion attached to the mooring wire. The
cage, or tension bar, was lowered to the rail and stopped off with another line so the crane
could be freed to pick another instrument. Moving up toward the surface, each instrument was
raised from the deck with the ship’s crane, attached to the instrument or section of chain
directly below it on the mooring, and then lowered down and stopped off at the rail. As this
procedure continued, the instrumented mooring wire was lowered into the water by
increments corresponding with those being lowered by the crane. This created a large U-shape
of instruments and mooring wire going into the water and coming back to the surface near the
stern.

The top-most two meters of instruments and chain were attached to the buoy and the rest of
the mooring stopped off at the rail. The next step was to rig the buoy to go over the side. A
quick release hook was attached to the buoy hull, and slip lines were rigged on the hull and
tower. Tie straps were removed, so the crane and the slip lines held the buoy. The buoy was
then lifted over the rail. The load from the hanging instruments was transferred to the bottom
of the buoy, and the buoy was lowered into the water.

As the buoy settled into the water, the slip lines were pulled away, and the quick release freed
the buoy from the ships crane. As the ship moved ahead, the mooring wire with instruments
was paid out by hand. The buoy drifted around to the stern and was towed out straight behind
the ship.
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Next, the depressor weight and acoustic release were slipped down the fish chute into the
water, and chain was spooled off the net drum. Near the end of the chain, the mooring was
stopped off. The remaining chain was spooled off the drum and attached to the anchor. The
anchor was positioned in the fish chute and held in place with a slip line. As the ship
approached the deployment site, the ocean depth was confirmed and the anchor was released.
The entire sequence lasted approximately twenty minutes.

Before departing the site, the F/V Nobska passed by the buoy to check that it was sitting
properly in the water and that all systems were intact. The F/V Nobska then proceeded to sites
C and A to deploy those buoys using the same procedure outlined above. With three
moorings in the water, the vessel steamed back to Woods Hole to pick up three more buoys,
the subsurface mooring and the bottom-mounted ADCP sled.

Mooring E had the smallest surface float and the lightest load of instruments. It was the first
buoy deployed on the second leg of buoy deployments. Buoy E was also part of an array of
current meters that included the buoy, the subsurface mooring and an ADCP sled. The
subsurface buoy was easily deployed. First, all the mooring components and instruments were
connected. Then, the entire mooring was slid down the fish chute float first. The anchor was
held back until the ship was positioned over the target deployment site and then released.

As soon as this array of instruments was deployed the F/V Nobska steamed to sites B and F to
deploy the last two buoys. All the deployments went as planned with no problems or
surprises.

All surface moorings transmitted data from the ASIMET systems via Service Argos. A web
page was set up on a WHOI server to monitor the environmental data and to check the buoys’
locations. In mid-August, the transmitter on buoy E failed. A small boat went to the buoy and
attached a stand-alone position transmitter to the tower. This system would only transmit
position data for the remainder of the program.

On September 3, 2002, the F/V Nobska loaded buoy recoVery gear at the Woods Hole dock
and proceeded to the study area to begin the recovery of all the moorings deployed in June.
The first mooring to be recovered was mooring B. The F/V Nobska arrived at 9:30 pm local
time (LT). Although it was dark, the weather was not bad, and a decision was made to begin
the recovery effort rather than wait for daylight. Since the weather was good, the recovery
commenced without firing the acoustic release to remove the anchor from the rest of the
mooring.
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The mooring recovery is straightforward and not much different from the deployment. The
boat maneuvered up close to the buoy, and the buoy was grabbed using a hook attached to a
lifting pendant. The pendant was hooked to the jib crane, and the buoy was lifted out of the
water. With the buoy still in the air, a stopper line was attached to a section of chain or
hardware below the buoy. The load of the mooring was then transferred to the stopper line as
the buoy was lowered to the deck. The shackle connecting the buoy to the instrument cluster
was then removed.

Sections of the instrument cluster were lifted with the crane, stopped off, lowered to the deck
and removed from the mooring line. Once all of the instruments connected by tension bars,
chain, and cages were removed from the mooring, the 3/8” mooring wire was attached to a
recovery line on a trawl winch. The stopper line was slowly released to transfer the load to the
trawl winch and gallows block. The wire was slowly spooled onto the winch. Each time an
instrument approached the block, the winch stopped, and the instrument was removed from
the wire. This stop-and-go procedure continued until all the instruments were removed from
the wire. At this point the depressor weight or acoustic release was pulled up tight on the
block and the jib crane was attached to the mooring to pull these components aboard. The
mooring was stopped off, the release and depressor removed, and the mooring wire attached
to the ground chain. The trawl winch wound the chain up until the anchor was pulled up tight

to the gallows block. Again, the jib crane was used to ease the anchor over the side and onto
the deck.

The remaining surface buoys were recovered in the same fashion. All the anchors and ground
chain were recovered. After recovering buoys B, A, D, C, and E an attempt was made to
recover the subsurface mooring. The deck gear transducer was lowered into the water and the
release command was issued. The release failed to operate. The F/V Nobska moved around
the site of the subsurface mooring and several attempts to fire the release were unsuccessful.
A decision was made to recover the ADCP sled and buoy F before spending any more time
trying to locate the subsurface mooring. There was some speculation that it may have been
hauled away by some fishing activities, but after a short survey using the fish finder to look
for the floats, it was believed to be still in its original location; the release had just failed.

The F/V Nobska returned to Woods Hole and tied up for the night. All buoys, instrumentation
and deck equipment were unloaded on September 5. Plans were immediately made to bring
divers out to attach a recovery line to the subsurface float located at 30 meters depth.

On September 9, two divers went on the F/V Nobska to recover the subsurface mooring. The
divers were unsuccessful in locating the subsurface float because currents were much stronger
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than anticipated. At this point, the only other alternative was to drag for the mooring and risk
losing or damaging some of the instrumentation. However, this turned out to be an easy
process, and the subsurface mooring was recovered with all instruments intact. After all the
other equipment was unloaded at WHOI and cleanup was under way, the AM 200 release on
the subsurface mooring was test fired. The release functioned on the first try.

\
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III. RESULTS

A. Overview

Throughout the field experiment, several Quality Assurance/Quality Control (QA/QC)
measures were performed. Pre-deployment QA/QC procedures included a burn-in period
where IMET instruments were placed on the moorings, turned on, and data was telemetered
through Argos. By monitoring this data, any instrument failures or biases could be addressed
prior to deployment. Pre-deployment buoy spins were also performed to assess the accuracy
of the compasses on the IMET wind modules. Pre-calibrations were performed on the
instruments to ensure instrument accuracies. Prior to deployment, timing marks were applied
to the subsurface instruments as shown in Appendix B.

After recovery of the instruments, data was downloaded from the loggers and subsurface
instruments, and basic data analyses were performed. Deployment and recovery times were
used to truncate the data sets, and timing marks were used to ensure that there was no clock
drift or errors in time. Many of the SeaBird instruments were incorrectly set for a 12-hour
clock rather than a 24-hour clock. This resulted in a 12-hour offset of some of the data sets,
but this was easily corrected in light of the timing marks performed. A magnetic variation
correction was applied to the wind and current data. Table 12 below gives the values applied
for each of the moorings. The data sets were checked for spikes, and any erroneous
measurements were flagged. While performing basic QA/QC procedures on the 2002 field
data, several instrument failures were brought to light. Known instrument failures are given
in Table 13 below.

Table 12: Magnetic variation corrections applied to wind and current instruments

Mooring Magnetic Variation
(degrees)
A -15.43
B -15.35
C -15.5
D -15.57
E -15.5
E subsurface -15.5
F 15.53
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Table 13: Known instrument failures

Mooring Depth | Instrument | Serial Failure
(m) Type Number
A 24 VMCM 0013 Current meter fouled, data may be affected.
A 11 Nortek 0357 Partial record — data begins June 23, 2002, 15:40:00 and
ends July 30, 2002, 19:05:00.
A 30 TPOD 5466 No data.
IMET 15 Partial record — bad shortwave data begins August 25, 2002,
Logger 10:01:00.
C 9.6 FSI 1467 Partial record — data ends June 19, 2002, 05:22:01.
E surface IMET 11 Partial record — data ends August 19, 2002, 23:59:00. A
Logger full SST record was recovered from the internally recording
SBE37 1841 attached to this IMET system.
E surface 6.5 A-beta 0626 No data.
E surface 9 TPOD 3312 No data.
E surface 9.5 SBE39 0102 No data.
E surface 26 TPOD 3276 No data.
E 39 SBE37 1909 Found to have sand in the conductivity cell. A shift in
subsurface conductivity is seen around year day 215, and is probably
the point where sand entered the cell. Data afier this date
should be considered suspicious.
F 16.5 SBE37 2011 Partial Record — data ends September 1, 2002, 00:01:59
F 20 SBE37 1899 Partial Record — data ends September 1, 2002, 07:17:59.
F 22 SBE37 0684 No data.

B. Meteorology and Fluxes

Meteorological data were collected during the 2002 experiment from IMET systems. These
data were used to calculate fluxes with the TOGA COARE bulk algorithms. Basic plots of
the meteorological data and fluxes are given below (Figures 11a — 16¢). The first figure for
each mooring (a) gives air temperature, barometric pressure, relative humidity, long- and
shortwave radiation, and precipitation rate. The second figure (b) gives wind speed and
direction, sea surface temperature, salinity, and current speed and direction. The final figure
for each mooring (c) gives latent heat, sensible heat, net shortwave radiation, net longwave
radiation, net heat flux, and wind stress.
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Figure 11a: Mooring A meteorological results, shown as 1-hour averages
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Figure 11b: Mooring A meteorological results, shown as 1-hour averages
Temperature and salinity data were collected at a depth of 0.55 m and currents at 2m.
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Figure 12c: Mooring B flux data, shown as a 1-hour average.
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Figure 13a: Mooring C meteorological results, shown as 1-hour averages.
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Figure 13b: Mooring C meteorological results, shown as 1-hour averages.
Temperature and salinity data were collected at a depth of 0.55 m and currents at 4.95 m.
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Figure 13c: Mooring C flux data, shown as a 1-hour average.
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Figure 14b: Mooring D meteorological results, shown as 1-hour averages.
Temperature and salinity data were collected at a depth of 0.55 m and currents at 8.15 m.
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Figure 14c: Mooring D flux data, shown as a 1-hour average.
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Figure 15a: Mooring E meteorological results, shown as 1-hour averages.
The data record for Mooring E is short due to a logger failure.
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Figure 15b: Mooring E meteorological results, shown as 1-hour averages.
Temperature and salinity data were collected at a depth of 0.45 m and currents at 4 m. The
data record for Mooring E is short due to a logger failure.
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Figure 15¢: Mooring E flux data, shown as a 1-hour average.
The data record for Mooring E is short due to a logger failure.
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Figure 16a: Mooring F meteorological results, shown as 1-hour averages.
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Figure 16b: Mooring F meteorological results, shown as 1-hour averages.
Salinity data was collected at a depth of 0.55 m and currents at 4 m.
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C. Temperature

Temperature data were collected from a variety of subsurface instruments on the moorings,
including SeaBird instruments and current meters. Basic plots of this data are given below
(Figures 17 — 23).

49



¢0/10/60

¢0/2e/80

c0/ct/80

20/20/80

¢0/e2/L0

c0/eL/L0

¢0/e0/L0

€0/€2/90

i

E
8
2
o
7]

|

§
2
%
|
!

:
I

v Bunoopy

0L

cl

14

9l

8l

0e

ve

92

ainjeledwa |

£

A, shown as 1-hour averages.

ring

Subsurface temperature data from Moo

Figure 17

50



€0/10/60

¢0/2e/80

¢0/21/80

€0/20/80

€0/€e/L0

c0/EH/LO

20/€0/L0

¢0/€2/90

T

BIeUNg LEFAS

|

LT

g Bunoop

0}

cl

142

w
=

[2e]
-

0¢

4

ve

92

ainjesadwa |

€

0

shown as 1-hour averages.

]

ing B

Subsurface temperature data from Moori

Figure 18

51



€0/10/60 20/22/80 20/21/80 20/20/80 €0/ee/L0 20/E1/L0 20/e0/L0

20/£e/90

I I T ! I I

1 1 | 1 | |

wok LE3ES
WoE Q0dL
woz godL
wyZ LE3ES
WEE YaLoN
WZZ 68385
woz L2395
wg gl 6E3ES
we L1 6£38S

wol [E38S

ws'vl 6£385
wgl 62385
Wgl L2385
Wil 6385
w6 154

we [£38S
WSEE WONA
o ]
WEG'E GEFES
wi'g 6e395
|leng JE3GS

[T

S¢

0 Buuoop

alneladws]

0

ing C, shown as 1-hour averages.

Subsurface temperature data from Moor

Figure 19

52



¢0/10/60

€0/2e/80

¢0/e1/80

20/20/80

¢0/€2/L0

c0/eL/L0

¢0/€0/L0

¢0/ec/90

T

WZZ Qo0dL
w0z L£38S
wg'gl 6EIBS
ws'Ll 66385
wa) LE3BS
ws'vl 66385
weL 66385
Wzl L£388
ws'LL 62385
w0l LE3ES
wg WINA
ws's 66385
ws 6E385
Wy’ LE3ES
wy 6£38S
Wy 0
BIBPNG LEIBS

m

T

q Buuoopy

113

cl

143

8l

0z

44

ye

9e

alneladwa]

o

D, shown as 1-hour averages.

ing

Subsurface temperature data from Moori

Figure 20

53



c0/10/60 €0/¢c/80 20/21/80 20/20/80 c0/ec/L0 c0/E1L/L0

<¢0/ee/90

T

I 1 1 I 1

ol

wEE LE3ES
Wiz G0dL
WEZ YOS
WZZ Q0dL
WE L8385
wg'gl 00dl
Ww§' L1 GEIBS
wg'alL [E3BS
WG 'kl GEIBS
| §BIU0g
wel 68385
wz| L2385
Wil 62385
g 62385

Wz 62385

wg (2385

wy LE3FS
WE'E YOS
we 62385

w2 52385
BIVPNG LEFTS

[T

3 Buuoopy

Se

alneladwsa ]

0

E, shown as 1-hour averages.

ing

Subsurface temperature data from Moori

Figure 21

54



20/1-0/60

¢0/2e/80

€0/c1/80

€0/20/80

c0/EC/LO

AV

€0/€0/40

€0/€2/90

T

1

|

i

WEE [£385 —
ws' £ 66385
wig yowos
wat (5385

Wyg godL
WEE QOdL
WZE A0dL

nn

3 Buuoopy soeunNsgns

]

L

al

€l

14

Sl

gl

A

8l

9 ‘ainjeladwa ]

E, shown as 1-hour

ing

Subsurface temperature data from subsurface Moori

Figure 22

averages.

55



20/10/60

€0/2e/80

c0/21/80

€0/20/80

¢0/€e/L0

c0/eL/L0

co/e0/L0

¢0/€2/90

el

g}, yapoN
ws'kl G0dL
wgl 62385
Wzl L8388
wgoL EIES
we'6 66383
wg /238
wy 66385
wg gE3BS
Ui WONA
wg'g 1e38S
GOBPNSG LE3HS

LT

|
[ee]
-

|
f=]
o

4 Buuoopy

n ‘ainjesadway

F, shown as 1-hour averages.

ing

Subsurface temperature data from Moori

Figure 23

56



D. Salinity

Salinity data were collected from several models of SeaBird instruments during the 2002
experiment. Basic plots of this data are given below (Figures 24 — 30).
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Figure 24: Salinity data from Mooring A, shown as 1-hour averages.
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E. Density

Density values were calculated from the salinity and temperature data collected from the
SeaBird instruments. Basic density plots are given below (Figures 31 —-37).
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Figure 34: Density data from Mooring D, shown as 1-hour averages.
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Figure 36: Density data from subsurface Mooring E, shown as 1-hour averages.
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APPENDIX A - MOORED STATION LOGS

Moored station logs were completed during deployment and recover of each mooring. These
logs give helpful information, such as deployment and recovery dates and times, water depth,
instrument serial numbers, and instrument depths. Surface Mooring E and subsurface
Mooring E are combined on one log.
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Moored Station Log PAGE 1

(fill out log with black ball point pen only)

ARRAYNAME ANDNO. (CBLA457 -A ___ MOORED STATIONNO. _/090

Launch (anchor over)

Date June /9 , 2002 Time _6  5¢ 30 UTC
day-mon-year
Latitude 40 ° 39. “4¢ ®orS  Longitude 70°35 #7' __ Eor(®
deg-min gitu deg-min

Position Source: GPS, LORAN, SAT. NAV., OTHER GRS

f Deployed by: Lorc!, Poschard Recorder/Observet'_éMéﬁ@

‘ Ship and Cruise No _A0bsKee Intended duration: 7@ days
' Depth Recorder Reading 48 ___m Correction Source:
Depth Correction ] m
Corrected Water Depth 9.5 m Magnetic Variation: __ EorW
Anchor Position: Lat. . NorS Long. - EorW
Argos Platform ID No. <22380,2738/ 27382  Additional Argos Info may be found
on pages 2 and 3. ‘

Acoustic Release Information

Release No. /5 Tested to meters
Receiver No. Release Command C
Interrogate Freq. Reply Freq.

Recovery (release fired)

Date _Senfembir 7, 2002 Time UTC

day-mon-year Buoy Owt 02:13 UTC
Latitude NorS Longitude E orwW
deg-min deg-min
Postion Source: GPS, LORAN, SAT. NAV., OTHER
ford | Welder | Prcharel
Recovered by: Bouwcnard HI? wt Recorder/Observer: Jv‘vj “l

" Ship and Cruise No. LMooSke Actual duration: ____ days

Distance from actual waterline to buoy deck - meters
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Surface Components PAGE 2
BuoyType _____ Color(s) Hull Tower

Buoy Markings.

Surface Instrumentation

item D Height * Comments
Data Logger L
Do ). Humarlidu | #RH 305 | 209 2 em  |ASTIMET  also awr #mp
Wing Mad\.] WND3Y5 | 241 9 em installed 0L 4090 U7C
Ror. fessiwe | BPRECD | R0O5. 1 emn
Shortu ave | SWRSCS 1 200.3 cm
Long ot Ln k503 200 _cm
.P&ip, tation | PRESCS | 23 . H en
/47305 £r (945
F738C
2738/
27382

* Height above buoy deck «n cm .
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PAGE 3
Sub-Surface Instrumentation on Buoy and Bridle
Item iD Deptht Comments
SAE3T (839 0.55
‘t Depth below buoy deck
Sub-Surface Components
Type Size(s) Manufacturer
Chain
Wire Rope
Synthetics
Hardware

Flotation [Type (G.B.s, Spheres, etc) Size |Quantity | Color

No. of Flotation Clusters -
AnchorDryWeight ___ Ibs
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MOORED STATION NUMBER

PAGE 4

o0 (090
Al
%\S};{W __(VUT0) (my [0TC)
() feam |Lgth | ttem (ot | Gver | Notes [nat®) ot | Bime | Notes
+ 11 v Loois | eing [T 2.4 | woig
+ 2 GOE 37 | 13325 |(, - +8 et e 4 019
513 56639 o696 |6 48 |0 - 44 o
G 4 ROI-GCo|:1825 | G 48 ot e G 1iwq
g | S lvaaen loora | ias |79 78 oz
9 |6 58637 1906 | 650 |ontoag bur 0 |10 22
0 | 7 Norkok | 357 | L 56 ;’,;j’*jj{jda T
12 8 RE 37 (238 | &30 12 o2
151 9 SBE 39 | owal | ¢ 30 13 o2
4.5( 10 SRE 39 0687 &30 .5 {10:24
/6 |11 SBE 37 |A306L | 639 /G 10 24
7.5 | 12 SBE 39 | 0035 | 30 /7.5 |02
1£.5 | 13 $Be39 | co38 | v 30 /8.5 o 30 Bent pro b
20 | 14 sgE37 | 043 | 130 20 |w:30 |
22| 15 SBE39 | odo | 739 92 {jo-31
24 | 16 SBE3T | 2045 | 030 2d et 31
26 | 17 SBE39 {00679 | 630 6 {032
26 | 18 SBERT |Loge | (30 28 103
30119 7POD |5fept | o 30 30 |i0o:33
32 | 20 SBHE3T | 2047 | (5130 32 |10°35
Date/Time Comments
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40

MOORED STATION NUMBER

N /s1:70)

PAGE 5

Item
No.

Lgth
[m]

Item

inst
No.

Time
Over

Notes

iData

No.

Calc

Time
Back

Notes

21

SBE37

/912

G 3¢

b/ e 35T

Dpth
&0

/035

22

23

24

25

26

27

28

29

30

31

32

33

34

a5

36

37

38

39

40

Date/Time

Coa

ments
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Moored Station Log PAGE 1

(fill out log with black ball point pen only)

ARRAY NAME ANDNO. (¢4, AT -A MOORED STATIONNO. /09]

Launch (anchor over)

Date _Jocne 20, 2003 Time _/8 0230 UTC
day-mon-year _
Latitude /> C2. 449 ®or s Longitude _ 7047 (/5 E or(W
deg-min deg-min

Position Source: GPS, LORAN, SAT. NAV,, OTHER Gps
Deployed by: _03/om | Soy i Recorder/Observer: Srpwn /%\r?u:c_

Ship and Cruise No Intended duration: 70 days
Depth Recorder Reading A43.5___m Correction Source:
Depth Correction /5 m :
Corrected Water Depth ) m Magnetic Variation: ____ EorW
‘ Anchor Position: Lat. __— __ NorS Long, — EorW
#m  Argos Platform ID No. /. 4708 4714 14745 Additional Argos Info may be found
o , ! on pages 2 and 3. )

Acoustic Release Information

Release No. Tested to meters
Receiver No. Release Command
Interrogate Freq. Reply Freq.

Recovery (release fired)

Date __Deptember 3, 2003 Time _ UTC
day-mon-year Bue y 23:03 U 2
Latitude NeorS Longitude E orW
deg-min deg-min

Postion Source: GPS, LORAN, SAT. NAV,, OTHER
Lore , Weltts , Pr1 Fenare!
- j :

Recovered by: Recorder/Observer: //*qjo as

Ship and Cruise No. Actualduration: ______ days
Distance from actual waterline to buoy deck meters

&3



Surface Components

Buoy Type Color(s) Hutl Tower
Buoy Markings
Surface Instrumentation
Item ID Height * Comments
Datalogger | iS5
Re Hun;cg./:fq HRH S04 1l 3
e Temp | HRHSOY | (1.3
i nd Module lwWaND 347 /9. 2
or. Fesswe |APR 504 | 155.9
Shertware  |SWL504 | i85 7 hugged
| ong wave iwesed |1 i85
.Dr\e\;'p: tation. | PRL 955 i1
Ar}os PT7T 1i9459
4708
474
14795

* Height above buoy déck L em,

84




PAGE 3

Sub-Surface Instrumentation on Buoy and Bridle

item ID Deptht Comments
SBE 317 1838 0.55
+ Depth below buoy deck
Sub-Surface Components
Type Size(s) Manufacturer
Chain
'Wire Rope
Synthetics
Hardware
Flotation _ |Type (G.B.S, Spheres, etc) Size |Quantity | Color

No. of Flotation Clusters

AnchorDryWeight _______ Ibs

85




PAGE 4

——
Date/Time

Comments

MOORED STATION NUMBER /09,
:-f:“ L[gnt? ltem ';;:t -(l;lv";: Notes g:fa g:':h ;i:;: Notes
1 SBE39 819 |18 6230 2.07 | 23:20
2 Sge39 | 789 |17-58 3 23.20
3 S6E3T | 1304 17 D¢ 4 23:20
4 VMeM | 22 |17-5% 5 |23:20
S sBE3 | 821 || 750 7 |23.20
6 SAERT 9 17:59 7.79 {23720
7 SRE3G | k94 |17-58 9.5 |23:34
8 S6Ex | (92 j7:58 /! 2335
? SBE3T | 2046 |7 58 17 lazi3e
10 SRE39 | /0! [17:5% /3 23:31
11 SBe39 | 47 1]7:5% 4.5 123.3%
12 sae3T | 2364 | 1158 e |23
13 Nortek] #z | i7:5%9 |2 He /7 2344
14 See3 342 | 159 175 12343
15 SRE | 332 | 17050 /8.5 |23:43
16 SBE3T |Juse | 17:5% 20 2344
17 TPuD 3307 | 17352 22 [23.45
18 FST |44 |71'52 22.5 |23:51
19 S$RE3T | 1037 |7 5% 24 123155
20 TPoD 3294 |17:5% 206|235
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MOORED STATION NUMBER

_ 109/

PAGE 5

Item

INo.

Lgth
[m]

item

Inst
No.

Time
- Over

Data

Notes No.

Calc
Dpth

Time
Back

Notes

1 21

SAE 37

1440

1758

28

2358

22

70D

331¢

i7:5%

5i.’pp(d0~’\
e

3

23-59

23

\55&3‘7

/w38

1758

grpw'#\ o
SLNSOr_arLL

32

00: 0 |

24

SBE37

1913

i7-58

70052 on adre

4D

o0 Ci

25

PAY QAN ST LT
[va

26

127

28

29

30

31

32

33

34

35

36

37

38

39

40

IR
Date/Time

Comments
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Moored Station Log PAGE 1

(fill out log with black ball point pen only)

ARRAY NAME ANDNO. /4, A48T —C MOORED STATIONNO. /092
Launch (anchor over)
05
Date Jwne /19,2002 Time _@ﬂf 1000 UTC

day-mon-year

Latitude /2 _5¢ . 041 -@or S Longltude 70 24 216 Eor)
deg-min deg-min

Position Source: GPS, LORAN, SAT. NAV., OTHER [ETZN]

Deployed by: _4Lore/ , Rouchard Recorder/Observet:_ﬁLD&m

Ship and Cruise No Intended duration: 70 days
Depth Recorder Reading .j(i__ m Correction Source:
Depth Correction AN m
Corrected Water Depth _%5.5 __m Magnetic Variation: __ Eor W
Anchor Position: Lat.___— __ NorS Long. _ ' Eor W
Argos Platform ID No. 43 (4677 41&77 Additional Argos Info may be found

on pages 2 and 3.

Acoustic Release Information

Release No. 24 o Tested to meters
Receiver No. Release Command )
Interrogate Freq. Reply Freg.

Recovery (release fired)

Date _J colembir % 2002 Time UTC
" day-mon-year Broy Cut 0943 JTC
Latitude NorS Longitude E orW
deg-min deg-min

Postion Seurce: GPS, LORAN, SAT. NAV,, OTHER
Lore, wetler, Pn fchamet,

Recovered by: _Bouchard , grgus Recorder/Observer: J%)juu

! J
Ship and Cruise No. Actualduration: _______ days
Distance from actual waterline to buoy deck meters

88



Surface Components

PAGE 2

Buoy Type Color{s) Hull Tower
Buoy Markings
Surface Instrumentation
item iD Height * -Comments
Do.tfa Logger Li3
Rel Humid ki1 HRH 50 /il 3 em ASTMET
Ahr Temp ~ | HRH 506 | 1613 cm ASTMET
Wend Moclule ] WND 348 | /96.2 em instailedd 0429 06 6/19/02
Bar, Prsswt | BPR 506 | 155.9 em
Shor fware | IJWR S50 185 .7 e
Longwave LR 50D ]| /183 en
Pmi'p»f-a-hor\. PR(L 953 141, 1 em
/41’305 Pri_ | 1946t
Jdpu3
4677
14697
* Height above buoy deck

&9



PAGE 3

Sub-Surface Instrumentation on Buoy and Bridle

Item 1D Depth‘l‘ Comments
S8E-37 | 1414 €55 m

T Depth below buoy deck
Sub-Surface Components
Type Size(s) Manufacturer
Chain
Wire Rope
Synthetics
Hardware
Flotation _ [1ype (G.B.s, Spheres, etc) Size |Quantity | Color
No. of Flotation Clusters —
AnchorDryWeight __ __  lbs

90




A MOORED STATION NUMBER /092
PV
o~ ]
T fem Lgth | em e | Gver | Netes [ne® | Dot | maek | Notes
z | 1 SBE 39 |ceqc |4 46 2.1 |5:20
312 58€39 {0820 |4 4y 2.3 |5:20
413 S8E 37 | Coil |4 -Hb 3493 |5:20
51 4 Vi lce33 | 43y 4.95 15:21
g | S S8e 37 1acT | 4y g | 5-26
9.5( 6 FoT e | 4 4 7.6 1526
7 SBE3F | CL4G3 | 4iHe 1o |5:24
21 8 see 31 | Baee | o4t 12 |5:30
i3 |9 |58€ 39 {0688 | 440 13 1530
1.5 10 SBL 3 |eowz | 44 wWs |5 30
6111 15BE 37 11ed8 | 4y j  15:30
7.5 12 SBE %1 | 0oSt | oy /7.5 15:3§
ig.o 13 SBE3G | D341 | 4 d( 8.5 531
20 | 14 SHE3T 142 | 4 4G A0 1531
22 | 15 SBE3M {1333 | 4 4k 22 |5-32
231 16 Norte k | 0253 | 4:4( 23 1532
24 | 17 SAE 37 11643 | ¢Hb 24  |5:33
5 | 18 TPeD  |4487 | 4°4C 2|5 34
30| 19 TPOD 3270 | #: 4 30 |5:35
4o | 20 SRE 3710470 | 446 Y40 1530
Date/Time Comments

PAGE 4
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Moored Station Log PAGE 1

P (fill out log with black ball point pen only)

ARRAY NAMEANDNO. <3 AST D MOORED STATIONNO. _/0%93

Launch (anchor over)

Date _Jwne /9 0002 Time _/: 50 00 UTC
day-mon-year ]
Latitude 40 ° Y0 539" ®or s Longitude 70057530 Eory)
deg-min deg-min

_ Position Source: GPS, LORAN, SAT. NAV., OTHER &Gps

Deployed by: _Lord , Boucrard Recorder/Observet:_ﬂ%ht@

Ship and Cruise No Intended duration; _ 70 ______ days
Depth Recorder Reading #Z.5 __m Correction Source:
Depth Correction /.5 m
Corrected Water Depth ofrf m Magnetic Variation: _______ EorW
Anchor Position:Lat.__— ___NorS Long. _ EorW
Argos Platform ID No. Additional Argos Info may be found
on pages 2 and 3.
Acoustic Release Information
Release No. ___58/ Tested to meters
Receiver No. Release Command H
Interrogate Freq. Reply Freq.
Recovery (release fired)
Date _De ot m iy 4 L2002 Time UTC
" day-mon-year Buoy Out 0617 vTe
Latitude NorS Longitude E orW
deg-min deg-min

Postion Source: GPS, LORAN, SAT. NAV., OTHER
Lovd, Welder | Prtchaed

Recovered by: 3 / " Recorder/Observer: {7/ 29 g
0 Ship and Cruise No. Actual duration: days
Distance from actual waterline to buoy deck : meters
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Surface Components

PAGE 2

Buoy Type Color(s) Hull Tower
Buoy Markings
Surface Instrumentation

Item D Height * "~ Comments
Datalogger (2
Rel. Humich byl HRH502 /69.5
e Temp.  pRi 502 | /9.5
Wi nel Mot le WND 344 | (88:3
Bor Presswe|BPR 502 | 137 8

Dhpor fwoare

SWR 502 i&1:8

LOohG gt

LWES502 | [83 L

Pmc:p:'fnham PRC 502 14/
Argps PTT 19488
7 (4644
140652
14655

* Height above buoy deck A ¢m.
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PAGE 3

Sub-Surface Instrumentation on Buoy and Bridle

item ID Deptht Comments
SAE 37 /B35 £.5%

+ Depth below buoy deck

Sub-Surface Components ,
Type Size(s) Manufacturer

-Chain -
Wire Rope
Synthetics
Hardware
Flotation [Type (G.B.s, Spheres, etc)

Size | Quantity

Color

No. of Flotation Clusters

AnchorDryWeight ___  Ibs

94




PAGE 4

) MOORED STATION NUMBER /093
0\
DQWP Item | Lgth Inst | Time |Data| Calc | Time
" INo. [gm] tem  No. | over | NotS N0 | Dpth | ack | NO™S
2 {1 POT300| /00 1 34 2.¢ {228
31 2 36E39 {c701 | 134 3,95 |2:32
+ 3 58€ 37 |pCtc )t 34 o o 2:32 |
51 a4 58£34 | 0653 | 134 1506 | 2232
G5 S SRE3T 6685 | i34 G5y | 2:32
%> 6 vacM | 0043 | 1020 g.15 | 2:37
95| 17 5837 | locar | i35 o5 | 2:q0 |Pr90t7
05 8 sRESA o721 | 25 1.5 2y
9 SBRE 37 | iGH1 | {35 12 | 243
10 SBE39 |00l | 1:39 /3 pRRE
i1 S8E 39 {0045 135 .5 | 2iHd
12 SBE37 |16d5 | 1335 o | 244
13 58£3% |0340 | 135 7.5 | 248
14 SBE39 | 0336 | 1135 165 | 145
15 SBE3T | I6elg | 1235 | 2o | 2:9¢
16 70D 370 | 1135 22 |2:47
17 SBE3T |16 | 1235 24 |2°47
18 7rop |5458 | 1:35 26 | 24T
19 56637 |Dege | 1:35 26 | 244
20 7PoD 3299 | 1:35 30 | 251
Date/Time Comments _ﬁ__(
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MOORED STATION NUMBER

/f093

PAGE 5

item
No.

Lgth | jtem
Im]

Inst
No.

Time
Over

Notes

Data

Calc
Dpth

Time |

Back

Notes

21

SBE 37 .

OuR3

1135

No.

“e

2:52

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

I——

Date/Time

Comments
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Moored Station Log PAGE 1

(fill out log with black ball point pen only)

ARRAY NAME AND NO. Sec Aday - £ MOORED STATIONNO. /094

Launch (anchor over) : Sebcrf 515
" Date __June 20, 2002 Time /% 45 yTe S/ed 324
- day-mon-year
Latitude. “r° 0 q. Sl @0[‘ S Longltude 70 ‘5(,. “2[/ Eor@
deg-min deg-min

Position Source: GPS, LORAN, SAT.NAV.,OTHER (525 _
Deployed by: _0S trem | Smi fin Recorder/Observer: Amuin Fhtmeeet-

Ship and Cruise No Intended duration: _90 days
Depth Recorder Reading —____m Correction Source:
Depth Correction m ‘
Corrected Water Depth _ 40 m Magnetic Variation: _____ EorW
Anchor Posmon Lat.__— — _ NorS L;)ng. — EorW
Argos Platform ID No. v Additional Argos Info may be found

on pages 2 and 3.

'Acoustic Release Information

Release No. _522 Tested to meters

Rece'ivel'" No. Release Command 8

Interrogate Freq. Reply Freq.

G40 bueycun :
Recovery (release fired) 7//q loz bueg eut 1147
T’ ZUO and g Jubju.rzg 803
Date oo term bor 4,200 Time / li]TC Sled 13:3¢
‘ day-mon-year
Latitude NorS$S Longitude E orW
deg-min ' deg-min

Postion Source: GPS, LORAN, SAT. NAV., OTHER

Recovered by: Recorder/Observer: )%Jq W
. Ship and Cruise No. — Actualdurations______  days
Distance from actual waterline to buoy deck meters

97



Surface Components

Tower

PAGE 2

Buoy Type Color(s) Hull
Buoy Markings
Surface Instrumentation
Item ID Height * Comments
OData Logaer| L1
Pel. Humidids| HEHSCI | 118, 4
Agr TtmpJ'HRHSOI j18.
Wing Module | WND343 | /198. 8
Bar, Acssure |BPR 561 2.2
Shortfwave  |SwE 501 (69.5 Pugged 04°54'30 6/20/02
Loneg wavt LWR S50 170 ())uzé\t"ci 10:06:00 (GLf2pfpZ
Pn:'\éfp/'faﬁa\. PRC 501 74, g - -
Av}as PI

* Height above buoy deck . emn.

98



PAGE 3

Sub-Surface Instrumentation on Buoy and Bridle

Item D Deptht Comments
SBE3T /841 0. 4%n
t Depth below buoy deck
Sub-Surface Components
Type Size(s) Manufacturer
Chain
Wire Rope
Synthetics
Hardware
Flotation ype (G.B.s, Spheres, etc) Size |Quantity | Color
No. of Flotation Clusters
AnchorDryWeight ____  Ibs

99



MOORED STATION NUMBER

Moornﬁ £ -Surfou

PAGE 4

!/0%17 Sur fow
LARARENSE |

A A S
1 ABE3YN | . 700 | 145 2
2 SBED | 695 [+ 45 | 3
3 SBERT | /902 | 14 5 3.5
4 Sontt k| D208 | 1445 o
S $BED | w5 |1g:45 G
6 A-Bt | 026 | j#+45 ©.5
7 SHE3Y | 720 {1414 7
8 SREBT {85 | 1445
9 Teod 3312 |14:95 4
10 SRE3T | 102 | |4 95 9.5
11 SHE3A | 54 | 445 11
12 BE3T 11905 | 1f1yS 112
13 SBEZT | 339 | 14145 i3
14 Sonder | D1a7 | 1445 14
15 SeE39 | 0337|1445 [+4.5
16 TR SN sis i
17 A - Bet | 0@25 14445 /5.5
18 SBEST | 1905 |14 45 5
19 SBE 31 |03 |)4:4s /7.5
20 Tood | 3113 /445 /8.5
Date/Time Comments

100




PAGE 5

MOORED STATION NUMBER 09
ot [ om o [ | o [, Tome | e
121 S6£37 |06eq | /445 |2
22 TPOD [ 3282 | i4:45 22
23 SenRKk | Di93 | j4:45 23
24 TPoD 3276 | 1445 2¢
25 TPOD | SAI7 | 4445 27
26 SBE37 low7! | 1445 2%
27 TPOD | 3302 | 1445 30
28
29
30
31
32
33
34
35
36
37
38
39
40
W—_ Comments—_——

101




MOORED STATION NUMBER

Mooring £ = Subsurfa ce

PAGE 6

[/09G 1 S hsets
J St =

N 'Sl |"em  ne | Gver | MNotes |No| poth | mack | Notes
a1 17p0n [ 3508 |~ isi0d| 33 1908
| 42 5463 500 34 11803
43 374 | j5:00 35 1803
44 olo3 15-00 36 19:03
45 /900 | 15-00 37 lip:o3
46 Di7i | 1500 38  [18:03
47 0203 | 1500 39 118:03
48 /90 | is:on 20 livos
49 '

50

81 -

52

53

|54

55

56

57

58

59

60

Date/Time _-——-C-oll'n-ments e
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Moored Station Log PAGE 1

(fill out log with black ball point pen only)

' ARRAYNAME ANDNO. ¢RL AS57 - ~ MOORED STATION NO. /095 ,
Launch (anchor over)
Date _June 20, 2002 Time 0 /0 * 00 UTC
day-mon-year
Latitude </° /5 '.-"2 45 @0!‘ S Longltude 7o 395. ‘7[80 E‘or@
deg-min deg-min
Position Source: GPS, LORAN, SAT. NAV., OTHER (225
Deployed by: _CS#om_, 3m. 44 Recorder/Observet:.ﬁmu.’.cL%
Ship and Cruise No Intended duration: __ 70 days
Depth Recorder Reading =255 ___m Correction Source:
Depth Correction r 5 m
Corrected Water Depth 27 m Magnpetic Variation: _____ EorW
Anchor Position: Lat. ____— _ NorS Long. - EorW
o Argos Platform ID No. {476t (4778, /4%0/ Additionat Argos Info may be found
it on pages 2 and 3.
Acoustic Release Information
Release No. _C29 /¢33 Tested to meters
Receiver No. Release Command __A4
Interrogate Freq. Reply Fregq.
Recovery (release fired)
Date Jepbeonper 4 2002 Time » UTC
day-mon-year bue g ou t /433
Latitude NorS Longitude E orW
deg-min deg-min
Postion Source: GPS, LORAN, SAT. NAV,, OTHER
[ ord ,wWeller, Pritchge
Recovered by: D crant 4% Recorder/Observer: £tz 10 Lot
#  Ship and Cruise No. Actual duration: days

Distance from actual waterline to buoy deck meters
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Surface Components PAGE 2

Buoy Type Color(s) Hull ________ Tower
Buoy Markings

Surface Instrumentation

Item D Height * . Comments

‘Da‘i'a,‘t_os Grr i

€l Humidiby | HRH 505 ‘ It 3

Temp HRH 505 Jtel- 3

ina Moduds TWND 346 /19¢.2

r. Pressure [BPR 505 155:4

Snorfiavt. [SWR S5 1749 bajg ed /0°02:00 Gfa2c/oz

Lonuware |, wR 505 ;74 b“f’fj"" 1002 145 G/ov/oz

Prtc.";:}aﬁot«. pRL 943 1<

gos PTT 19472
14766

4718

jH g0

* Height above buoy deck . c.
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PAGE 3

Sub-Surface Instrumentation on Buoy and Bridle

item ID Deptht Comments
SBE37 184 0.45n

t Depth below buoy deck

Sub-Surface Components
Type Size(s) Manufacturer

Chain .
Wire Rope
Synthetics
Hardware
Flotation [Type (G.B.s, Spheres, etc) Size |Quantity | Color
No. of Flotation Clusters .
AnchorDryWeight ___ ibs

105




Mooring & - Surfact

MOORED STATION NUMBER

PAGE 4

!/0747 Sur faw
LA |

tem Lg% | Mem  or | over | Not=5 R | bown | aaee | Notes
1 SRE3U |- FD0 | 1445 2 '
2 | 9BE3 | 95 | j4:45 | 3
3 SBE3T | /902 | 4 95 3.5
4 Sontt k| D208 | 1445 o
s SHEBM | 6®5 |iq:d5 i
6 A-Dth | b26 | |4H5 ©.5
7 S6E39 | 720 {in:ds 7
8 SHE3T | (85 | 145 &
? TPod . |3312 | 1445 v
10 SRE3M | jor |[4.45 9.5
11 SBE3 | 54 | 445 I
12 BE3T {1903 |itys {2
13 - SHER | 339 | 1445 i3
14 Sonder | D1AT | 1445 14
15 $6E3% | 0337 |4 45 j4.5
16 TROR~ NSN3 i sgs- s
17 A -Ber | 0w2s L4445 /5.5
18 SHE3T | 1905 | /445 .S
19 SRE 24 | 033 |)4 a5 17.5
- 20 TPsd | 3713 |j414s /8.5
Date/Time Comments
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APPENDIX B - TIMING MARKS

Timing marks were applied to the instruments prior to deployment so that after recovery,
spikes in the data could be compared to a known time. Instruments with temperature sensors
were placed in the ocean for a short period of time, except for VMCMs, which had rotor spins
performed. ’
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Table 14: Timing marks for Mooi'ingA

Depth from |Instrument Date Time In Notes (All times UTC, all dates
surface (m) Type S/N Deployed | water (UTC) DD/MM/YY)
1 SBE-37 1839 19/06/02 6:56:30  [Spiked: 20:57:00 until 21:12:00 17/06/02
Prop Spins: 13:30:00 and 16:38:00 on
18/06/02, Bands Off: 06:37:00 on
24 VMCM 13 19/06/02 6:48:00  [19/06/02
4 SBE-37 1325 19/06/02 6:48:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
4.9 SBE-39 696 19/06/02 6:48:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
RDI -
6.6 600KHz 1825 19/06/02 6:48:00  [Spiked: 17:43:00 until 17:59:00 18/06/02
Prop Spins: 13:29:00 and 16:36:00 on
18/06/02, Bands Off: 06:28:00 on
7.5 VMCM 19 15/06/02 6:35:30  [19/06/02
10 SBE-37 1906 19/06/02 6:56:30  |Spiked: 13:02:45 until 13:27:30 18/06/02
Nortek
11 2MHz 357 19/06/02 6:56:30  |Spiked: 17:51:00 until 18:07:00 18/06/02
12 SBE-37 2381 19/06/02 6:30:00 _ |Spiked: 13:02:45 until 13:27:30 18/06/02
13 SBE-39 691 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
14.5 SBE-39 687 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
16 SBE-37 2366 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
17.5 SBE-39 35 19/06/02 6:30:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
18.5 SBE-39 38 19/06/02 6:30:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
20 SBE-37 2043 19/06/02 6:30:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
22 SBE-39 40 19/06/02 6:30:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
24 SBE-37 2045 19/06/02 6:30:00  ISpiked: 13:02:45 until 13:27:30 18/06/02
26 SBE-39 79 19/06/02 6:30:00  |Spiked: 13:02:45 until 13:27:30 18/06/02
28 SBE-37 2044 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
30 Brancker 5466 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
32 SBE-37 2047 19/06/02 6:30:00  [Spiked: 13:02:45 until 13:27:30 18/06/02
Spiked: 13:02:45 until 13:27:30 18/06/02
40 SBE-37 (P) | 1912 19/06/02 6:30:00  [With Pressure
Release 615 19/06/03 6:56:30  [Release: A Enable: C
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Table 15: Timing marks for Mooring B

Depth from | Instrument Date Time In water Notes (All times UTC, all dates
surface (m) Type S/N Deployed UTOC) DD/MM/YY)
1 SBE-37 1838 [20/06/02 18:02:30  {Spiked: 20:09:00 until 20:24:00 17/06/02
2.07 SBE39 819 |20/06/02 18:02:30  |Spiked: 10:39:30 until 10:54:30 20/06/02
3 SBE-39 789  120/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
SBE-37 1304 |20/06/02 17:58:00 [Spiked: 10:39:30 until 10:54:30 20/06/02
Prop Spin: 10:09:15 and 11:22:30 20/06/02
5 VMCM 22 {20/06/02 17:58:00  [Bands Off: 17:42:30 20/06/02
-1 SBE-39 821 [20/06/02 17:58:00 [Spiked: 10:39:30 until 10:54:30 20/06/02
7.75 SBE-37 9 20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
9.5 SBE-39 694  120/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
11 SBE-39 692  120/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
12 SBE-37 2046 {20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
13 SBE-39 101  [20/06/02 17:58:00  |Spiked: 10:39:30 until 10:54:30 20/06/02
14.5 SBE-39 47  {20/06/02 17:58:00  {Spiked: 10:39:30 until 10:54:30 20/06/02
16 SBE-37 2364 |20/06/02 17:58:00  |Spiked: 10:39:30 until 10:54:30 20/06/02
Nortek
17 2MHz 402 {20/06/02 17:58:00  |Spiked: 10:20:30 until 10:35:30 20/06/02
17.5 SBE-39 342 |20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
18.5 SBE-39 332 |20/06/02 17:58:00 |Spiked: 10:39:30 until 10:54:30 20/06/02
20 SBE-37 1650 [20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
22 Brancker 3307 {20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
22.5 . |FSI 1469 120/06/02 17:58:00  |Spiked: 10:39:30 until 10:54:30 20/06/02
24 SBE-37 1637 |20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
26 Brancker 3294 {20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
28 SBE-37 1640 [20/06/02 17:58:00  [Spiked: 10:39:30 until 10:54:30 20/06/02
30 Brancker 3310 120/06/02 17:58:00 |Spiked: 10:39:30 until 10:54:30 20/06/02
32 SBE-37 1638 [20/06/02 17:58:00  |Spiked: 10:39:30 until 10:54:30 20/06/02
40 SBE-37 1913 {20/06/02 17:58:00  |Spiked: 10:39:30 until 10:54:30 20/06/02
Release 521{20/06/02 18:02:30  |Release: 4B
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Table 16: Timing marks for Mooring C

Depth from |Instrument Date Time In Notes (All times UTC, all dates
surface (m) Type S/N Deployed | water (UTC) DD/MM/YY)
Spiked: 18:22:00 until 18:37:00
i SBE-37 1419 19/06/02 5:10:00  17/06/02
Spiked: 13:02:45 until 13:27:30
2.1 SBE-39 690 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
2.93 SBE-39 820 19/06/02 4:46:00  [18/06/02
Spiked: 13:02:45 until 13:27:30
3.93 SBE-37 i1 19/06/02 4:46:00  |18/06/02
Prop spins: 13:28:45 and 16:36:00
18/06/02 Bands Off: 04:15:00
4.95 VMCM 33 19/06/02 4:34:30  |19/06/02
Spiked: 13:02:45 until 13:27:30
8 SBE-37 1907 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
9.6 FSI 1467 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
i1 SBE-39 693 19/06/02 4:46:00  118/06/02
Spiked: 13:02:45 until 13:27:30
12 SBE-37 1651 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
13 SBE-39 688 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
14.5 SBE-39 42 19/06/02 4:46:00  [18/06/02
Spiked: 13:02:45 until 13:27:30
16 SBE-37 1648 19/06/02 4:46:00 _ [18/06/02
Spiked: 13:02:45 until 13:27:30
17.5 SBE-39 51 19/06/02 4:46:00  [18/06/02
Spiked: 13:02:45 until 13:27:30
18.5 SBE-39 341 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
20 SBE-37 1642 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
22 SBE-39 333 19/06/02 4:46:00 _ 118/06/02
Nortek Spiked: 13:52:00 until 13:59:00
23 1MHz 253 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
24 SBE-37 1643 19/06/02 4:46:00  |18/06/02
Spiked: 13:02:45 until 13:27:30
26 Brancker 4487 16/06/02 4:46:00  }18/06/02
Spiked: 13:02:45 until 13:27:30
30 Brancker 3270 19/06/02 4:46:00 _ ]18/06/02
Spiked: 13:02:45 until 13:27:30
40 SBE-37 670 19/06/02 4:46:00  118/06/02
Release 246 19/06/02 5:10:00  |Release: D
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Table 17: Timing marks for Mooring D

Time In
Depth from |Instrument Date water Notes (All times UTC, all dates
surface (m) Type S/N | Deployed UTO) DD/MM/YY)
1 SBE-37 1835 | 19/06/02 1:50:00 |Spiked: 21:13:00 until 21:27:00 on 17/06/02
RDI- Head Down, Spike: 17:43:00 until 17:59:00
2.6 300KHz 100 | 19/06/02 1:34:00 Jon 18/06/02
3.95 SBE-39 701 19/06/02 1:34:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
44 SBE-37 10 19/06/02 1:34:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
5.16 SBE-39 653 19/06/02 1:34:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
6.56 SBE-39 689 | 19/06/02 1:34:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
Prop Spins: 13:28:00 and 16:36:00 18/06/02
8.15 VMCM 43 19/06/02 1:20:00 |Bands off: 00:59:00 19/06/02
10.5 SBE-37 1091 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
11.5 SBE-39 721 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
12 SBE-37 1641 [ 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
13 SBE-39 46 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
14.5 SBE-39 45 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
16 SBE37 1645 | 19/06/02 1:35:00 |Spiked: 13:02:45 unti] 13:27:30 18/06/02
17.5 SBE-39 340 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
18.5 SBE-39 336 | 19/06/02 1:35:00 {Spiked: 13:02:45 until 13:27:30 18/06/02
20 SBE-37 1649 [ 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
22 Brancker 3706 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
24 SBE-37 1644 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
26 Brancker 5458 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
28 SBE-39 686 | 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
30 Brancker 3299 [ 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
40 SBE-37 683 19/06/02 1:35:00 |Spiked: 13:02:45 until 13:27:30 18/06/02
Release 581 19/06/02 1:50:00 |Release: H Enable: A
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Table 18: Timing marks for Mooring E

Time In
Depth from | Instrument Date water Notes (All times UTC, all dates
surface (m) Type S/N | Deployed| (UTC) DD/MM/YY)
1 SBE-37 1841 | 20/06/02 | 14:45:00 |Spiked: 15:17:00 until 15:32:00 18/06/02
2 SBE-39 700 | 20/06/02 | 14:45:00 (Spiked: 12:23:00 until 12:41:00 20/06/02
3 SBE-39 695 | 20/06/02 | 14:45:00 {Spiked: 12:23:00 until 12:41:00 20/06/02
3.5 SBE-37 1902 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
4 Sontek D208 | 20/06/02 | 14:45:00 |Spiked: 10:37:30 until 10:52:30 20/06/02
6 SBE-39 685 | 20/06/02 | 14:45:00 [Spiked: 12:23:00 until 12:41:00 20/06/02
6.5 A-Beta 626 | 20/06/02 | 14:45:00 |Spiked: 11:07:04 until 11:09:40 20/06/02
7 SBE-39 720 | 20/06/02 | 14:45:00 |[Spiked: 12:23:00 until 12:41:00 20/06/02
8 SBE-37 685 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
9 Brancker 3312 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/:5/02
9.5 SBE-39 102 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
11 SBE-39 54 | 20/06/02 | 14:45:00 |[Spiked: 12:23:00 until 12:41:00 20/06/02
12 SBE-37 1903 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
13 SBE-39 339 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
14 Sontek D197 | 20/06/02 | 14:45:00 |Spiked: 10:57:00 until 11:12:00 20/06/02
14.5 SBE-39 337 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
15 Brancker 5463 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
15.5 A-Beta 625 | 20/06/02 | 14:45:00 |Spiked: 11:07:04 until 11:09:40 20/06/02
16.5 SBE-37 1905 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
17.5 SBE-39 334 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
18.5 Brancker 3713 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
20 SBE-37 669 | 20/06/02 | 14:45:00 |Spiked: 12:23:00 until 12:41:00 20/06/02
22 Brancker 3282 | 20/06/02 | 14:45:00 [Spiked: 12:23:00 until 12:41:00 20/06/02.
23 Sontek D193 | 20/06/02 | 14:45:00 {Spiked: 10:39:30 until 10:54:30 20/06/02
26 Brancker 3276 | 20/06/02 | 14:45:00 |[Spiked: 10:39:30 until 10:54:30 20/06/02
27 Brancker 5457 | 20/06/02 | 14:45:00 |[Spiked: 10:39:30 until 10:54:30 20/06/02
28 SBE-37 671 | 20/06/02 | 14:45:00 |Spiked: 10:39:30 until 10:54:30 20/06/02
30 Brancker 3302 | 20/06/02 | 14:45:00 |Spiked: 10:39:30 until 10:54:30 20/06/02
Release 522 | 20/06/02 | 14:45:00 [Release code: B
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Table 19: Timing marks for subsurface Mooring E

Depth from Instrument Time In water | Notes (All times UTC, all dates
surface (m) Type S/N [Date Deployed (UTC) DD/MM/YY)
Spiked: 12:23:00 until 12:41:00
315 Brancker 3508 20/06/02 15:15:00  120/06/02
Spiked: 12:23:00 until 12:41:00
325 Brancker 5463 20/06/02 15:15:00  120/06/02
Spiked: 12:23:00 until 12:41:00
33.5 Brancker 3714 20/06/02 15:15:00  |20/06/02
Spiked: 12:23:00 until 12:41:00
34.5 SBE39 103 20/06/02 15:15:00  |20/06/02
Spiked: 12:23:00 until 12:41:00
36 SBE-37 1500 20/06/02 15:15:00  |20/06/02
Spiked: 10:57:00 until 11:12:00
37 Sontek Di21 20/06/02 15:15:00  |20/06/02
Spiked: 12:23:00 until 12:41:00
38 SBE-39 203 20/06/02 15:15:00  {20/06/02
Spiked: 12:23:00 until 12:41:00
40 SBE-37 1909 20/06/02 15:15:00  |20/06/02
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Table 20: Timing marks for MoorLﬂg F

Depth from Instrument Date Time In water | Notes (All times UTC, all
surface (m) Type S/N Deployed (UTC) dates DD/MM/YY)
Spiked: 18:22:00 until
1 SBE-37 1840 20/06/02 20:10:00 18:37:00 17/06/02
Spiked: 10:39:30 until
2.5 SBE-37 1908 20/06/02 20:10:00 10:54:30 20/06/02
Prop Spins: 10:08:10 and
11:21:30 Bands Off: 19:53:00
4 VMCM 53 20/06/02 20:10:00 20/06/02
Spiked: 10:39:30 until
6 SBE-39 719 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
7 SBE-39 41 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
8 SBE-37 2015 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
9.5 SBE-39 39 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
10.5 SBE-39 78 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
12 SBE-37 1760 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
13 SBE-39 53 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
14.5 Brancker 3277 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:18:20 until
16 INortek 1IMHz 333 20/06/02 20:10:00 10:33:20 20/06/02
Spiked: 10:39:30 until
16.5 SBE-37 2011 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
17.5 Brancker 3304 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
18.5 Brancker 3281 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
20 SBE-37 1899 20/06/02 20:10:00 10:54:30 20/06/02
Spiked: 10:39:30 until
22 SBE-37 (P) 684 20/06/02 20:10:00 10:54:30 20/06/02
Release 029 /033 20/06/02 20:10:00 Release: A
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