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Cruise Objectives

Undertake a mesoscale survey to understand and quantify spatial (cross- and along-shelf)
variations in the physical, chemical and biological structures of the Gulf of Alaska shelf,
including:

» Determine the spatial structure of the Seward Eddy and Counter Eddy and their
associated fronts.

» Determine the position and spatial structure of the shelf-break front and slope
eddies.

» Determine the flow paths of onshore transport of high salinity/nutrient waters
during summer.

GLOBEC Cruise Report, R/V Wecoma (W0307b), 21 July — 12 August, 2003 2



» Determine the spatial and temporal structure of nutrients and bio-optical
properties in relation to physical structures.

Data Collection Components

SeaSoar Sensors [conductivity-temperature-depth (CTD), chlorophyll fluorometer, color
dissolved organic matter (CDOM) fluorometer, backscattering senssity ultraviolet
spectrometer (ISUS) nitrate sensor, and a nine-wavelength absorption and attenuation
coefficient meter (AC9)] were mounted on a towed undulating vehicle, SeaSoar. We
monitored the data streams from these sensors in real time to detect clogs in tubes or
sensors or other problems in general, as well as identify local oceanic features that may
be of interest to the sampling scheme. This data will be used to derive estimates of
dynamically important quantities and to make estimates of along- and cross-shelf
transport.

Nutrients and Primary ProductivityNitrate measurements were obtained on the SeaSoar
with an ISUS manufactured by Satlantic, Inc. Surface samples were also continuously
monitored underway utilizing the ship’s flow-through system and analyzed on an Alpkem
model 300 Rapid Flow Analyzer for nitrate, phosphate, and silicate. The Alpkem system
was also used to analyze bottle samples obtained from CTD/rosette up-casts for
calibration purposes.

Bio-Optics In addition to the optical instruments mounted on the SeaSoar, optical
measurements were also obtained by utilizing the\R&¢omss flow-through system to
monitor surface waters. While underway, an additional AC-9 and Eco-VSF 3-angle
scattering meter were placed in the ship’s flow-through water system. Discrete water
samples were collected from the flow-through system for fluorometric chlorophyll,

HPLC, and pad absorption analysis. Microtops measurements were collected at possible
satellite overpass times.

Acoustic Doppler Current ProfilerA shipboard hull-mounted Acoustic Doppler Current
Profiler (ADCP) was used to measure current velocities throughout the water column.
This will aid in describing the basic flow structure of the upper water column in the
cruise track areas of the Gulf of Alaska.

Ocean Colar A SeaWiFS Airborne Simulator with a KT19 Infrared Temperature Sensor
was mounted to the bow of the RWecoma Data from this instrument is used to
calibrate satellite images acquired during cruise times.
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Cruise Setbacks

Late afternoon on July 22, 2003, the SeaSoar began flying erratically. Despite
modifications in wing angle, cable length, and ship speed, the SeaSoar was staying on the
surface and not achieving the depth range that it had been on prior downcasts. Cable was
hauled in to determine if the fairing that was fixed around the cable to make the SeaSoar
dive deeper was actually twisted and causing the opposite effect. The fairing was
removed, and subsequent downcast depths were monitored and shown to be
approximately 120 m.

On August 5, 2003, we performed a routine SeaSoar recovery and inspection. It was
found that the tow cable for the SeaSoar was damaged (Figure 1) and could not be
temporarily repaired, so that portion of the cable had to be removed. This required
completely disassembling the SeaSoar in order to remove the cable connected to the
instrument, and reattaching a good section of cable. Nothing was wrong with the fiber
optics in the wires, and the optics termination just had to be detached to replace the
damaged cable.

Figure 1. Damaged Tow Cable
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Once the cable was replaced and the unit was reassembled, we deployed the SeaSoar.
Unfortunately, the initial readings were not correct, and again we had to recover the
SeaSoar. It was determined that the bulkhead connector to the underwater fiber optics
telemetry unit (UFO) was broken. The UFO contains a 300-volt to 15-volt DC converter
to power the ISUS and the pump to the AC-9. The damaged connector destroyed the
watertight seal into the unit (Figure 2), allowing seawater to enter and short out the power
source. To fix the problem, technicians had to take apart the SeaSoar and disassemble
the UFO completely. Once the UFO was apart, everything was rinsed to clean off the salt
water and then thoroughly dried. The next step was separating damaged parts from
functioning ones. The 300-volt to 15-volt DC converters had burned from the shortage
and needed to be replaced. We replaced the DC-to-DC converter and reassembled the
electronics of the UFO. Once that was completed, the SeaSoar was successfully re-
deployed around 2:00 pm on August 6, 2003.

Figure 2. The back of the UFO has a broken connector, which destroys the water-tight seal protecting the
power unit.
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Cruise Study Regions

Figure 3. Fine Scale A — Survey |: July 22 — 23, 2003
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Figure 4. Mesoscale: July 24 — 30, 2003
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Figure 5. Fine Scale A — Survey II: July 31 — August 1, 2003
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Figure 6. Fine Scale B: August 2 — 3, 2003
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Figure 7. Fine Scale C: August 4 — 5, 2003
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Figure 8. Eddy: August 6 — 8, 2003

o LA 1
v ]

Y

' /
H9°N
58°N

3
1

57°N
H56°N

150°W  149°W  148°W  147°W  146°W  145°W

Ocean Data View

|Leg | Start waypoint | End waypoint
‘1 ‘58" 37.271° N, 147° 39.986° W 56° 00.342° N, 145° 37.873" W
|2 [56°00.342° N, 145° 37.873" W [56° 58.172" N, 144° 46.414" W
3 [56° 58.172° N, 144° 46.414° W [58° 14.629° N, 148° 41.437 " W

GLOBEC Cruise Report, R/V Wecoma (W0307b), 21 July — 12 August, 2003

11



Figure 9. Fine Scale A — Survey lll: August 9 — 12, 2003
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CTD Cast Locations (August 2003)
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Figure 10. CTD Locations

Cruise Data

Preliminary data, both as surface plots (Figure 11) and cross sections (Figure 12), for
each of the cruise study regions can be viewed on the World Wide Web:

http://www.ims.uaf.edu/salmon/mesoscale/cruise2/prelim main.htm

No quality assurance/control has been applied to the images on the web site.

Further details on specific times and locations for SeaSoar and CTD operations can be
found in Tables 1 and 2, respectively, while the entire cruise event log can be found in
Appendix I.
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APPENDIX I:

EVENT LOG
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