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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.
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» 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 seinssity 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 ships 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\W&¢om& flow-through system to
monitor surface waters. While underway, an additional AC-9 was placed in the ship’s
flow-through water system. Other instruments in the flow-through system included an
Eco-VSF 3-angle scattering meter, a Fast Repetition Rate Fluorometer, and a Pulse
Amplitude Modulated Fluorometer. 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 RWWecoma Data from this instrument is used to
calibrate satellite images acquired during cruise times.

GLOBEC Cruise Report, R/V Wecoma (W0305a), 1 — 21 May, 2003 3



Cruise Setbacks

While this mesoscale survey went very smoothly and was relatively free of any major
incidences, we did encounter a couple of issues with the SeaSoar cable throughout our
three weeks at sea. Within the first 24 hours of the SeaSoar entering the water, shortly
after midnight (0039) GMT, the SeaSoar was unable to dive after coming to the surface.
The SeaSoar was not responding to any commands from the control computer, and it was
noted that we had lost all power and communication. Inspection of the cable revealed
that the problem was not with the SeaSoar itself, but rather that the cable was caught on
the winch drum. Due to the tension, the cable parted at the winch (Figure 1). It took
approximately seven hours to reterminate the SeaSoar cable and resume the tow.
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-

Figure 1. The SeaSoar cable parted at the winch.

After reterminating the SeaSoar cable, everything went smoothly for about a week, when
on May 10, 2003, the SeaSoar began to lose the depth range that it had been achieving on
downcasts during the prior week. It became impossible to dive below 70 m, so the cable
was pulled in to determine if the fairing on the SeaSoar cable was twisted and causing
undue drag. We found a gap between several sections of fairing and a bunching up of the
fairing in other locations. The fairing had become unfastened from the cable and as a
result was creating drag in the water, which was hindering the dive depth. These sections
of the fairing were removed, and subsequent downcast depths were monitored. Two
hours later, we decided to remove more fairing. The SeaSoar was kept at the surface to
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alleviate tension on the cable while the twisted fairing was removed. Removing the
fairing took approximately four hours (Figure 2), but it remedied the problem, and we
were able to dive the SeaSoar to 100 m for the remainder of the cruise.

Figure 2. Marc Wil‘iis, aided by Toby Martin, removing twisted fairing from the SeaSoar cable. The
twisted fairing was causing drag in the water and hindering dive depths.
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Cruise Study Regions

Figure 3. Fine Scale A: May 1 — 3, 2003
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Figure 4. Mesoscale: May 3 — 9, 2003
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Figure 5. Fine Scale B: May 10 — 11, 2003
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Figure 6. Fine Scale AA: May 11 — 13, 2003
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Figure 7. Fine Scale AAA: May 14 — 15, 2003
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Figure 8. Eddy: May 17 — 19, 2003
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Figure 9. Fine Scale C: May 19 — 20, 2003
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Figure 10. CTD Cast Locations (May 2003)
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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/preliminary main.htm

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

Event logs for the SeaSoar operations, CTD, and cruise are in Tables 1, 2 and Appendix
1, respectively.
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Figure 11. Example of data surface plots.
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Figure 12. Example of data cross section plots.
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