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Healy 0102 - Science Shakedown Cruise

23 April - 1 May, 2001

Seattle, Washington - San Francisco, California

Captain Jeffrey Garrett, Commanding Officer

Prof. Peter Michael, Chief Scientist

Summary

Cruise objectives - The overall objective of this eight-day Science Shakedown cruise was to test and improve the scientific operational capabilities of USCGC Healy for the upcoming expedition to Gakkel Ridge and for the long term.  This involved testing, repairing, reconfiguring and calibrating scientific instrumentation and networks.  The three main systems that were used were the SeaBeam 2112 bathymetric charting system, the dredging system, and the new CTD rosettes.  It was immediately apparent that the Shipboard Data Network also needed to be worked on and improved.   Of equal importance was rehearsal of at-sea operations: i.e., the integration of the activities of scientists, bridge officers and marine science technicians (MSTs) for smooth and efficient scientific operations. Gorda Ridge was selected as the operational area because it was convenient to Seattle and because it is similar to Gakkel Ridge in the high Arctic, which will be the main focus area of USCGC Healy's first major scientific expedition.  The scientific return from the sampling and mapping of Gorda Ridge and adjoining fracture zones (see Section 5) shows the capabilities of Healy and her crew. 

Cruise results - The overall objectives of the cruise were accomplished with one exception.  Numerous faults in the Alstom drive systems of the three winches occurred.  One major fault that severely limited the speed of the trawl winch occurred early in the cruise.  It was diagnosed and repaired late in the last day of the cruise, after the continuous efforts of an Alstom engineer on board and the shipboard engineers.  The diagnosis and repair of this fault and of the other faults in the winch drives had not been validated by the end of the cruise. Intense activity is expected continue until the winches are fully repaired and have passed rigorous and realistic tests: i.e., tests that simulate dredging with all ship's systems active. 

 



















































































1. Testing of winches and winch controls for dredging - 

Because the dredging of rocks from the seafloor will be the major objective of the Gakkel Ridge expedition, it is essential that the winches work safely, quickly and reliably.  Unfortunately, reliable winch operation was not demonstrated during this shakedown cruise.  Significant progress was made in repairing the winches and improving their performance by the end of this cruise.  This issue remains as the single greatest factor that could limit the success of the Gakkel Ridge cruise.  

The trawl winch (03) displayed several different problems, and virtually all of these concerned the operation of the winch control hardware and software supplied by Alstom.   At first, the winch tripped off without warning.  The Alstom engineer rectified this problem rather quickly.  Next, some overheated resistors were discovered in the Oceanographic winch (O1) after a short circuit occurred.  Similarly overheated resistors were discovered in the trawl winch (O3).  This problem did not stop activities, but should be dealt with by Alstom.  A third problem developed later on: at speeds exceeding about 60 m/min, the trawl winch would stop and then start paying out wire in an uncontrolled "freewheel" mode until the emergency brake was applied by the winch operator.  The Alstom engineer and the ship's engineers finally learned how to adjust the electronic settings of the winch controls to prevent this problem.  Further validation of this repair and rigorous testing under conditions simulating dredging are still needed and will probably be undertaken on the return voyage to Seattle. 

There were also unwanted interactions between winches and other ship's systems.  Several times, operation of the Oceanographic winch (O1) caused shutdown ship's FIP system.  This fault should also be rectified. 

2. Personnel training and rehearsal of sampling operations - Marine Science Technician Kuhn and Sr. Chief Hendrickson are already well-trained in dredging operations, but it will be necessary to have additional people trained so that there can be 24-hour operations on Gakkel Ridge.  This aspect of the shakedown cruise was a success.  Sr. Chief Hendrickson trained several of the ship's personnel to operate the winch.  The expertise they gained on this cruise will improve the level of success for the Gakkel Ridge expedition.  It will be important on the Gakkel Ridge expedition to be able to do scientific operations for 24 hours/day, 7 days/week. Further efforts should be made to involve the scientific party more in watchstanding and in dredge launching so that operations can proceed continuously without fatiguing the MSTs or deck crew.  It might also be helpful to relieve the MSTs of some of their routine shipboard duties when science operations are particularly demanding so they can perform science operations without working a double watch. 

The bridge officers gained experience in the delicate maneuvering and station-keeping that is necessary for rock dredging.  A good mode of communication between scientists, bridge and MSTs was established. The chief scientist learned the best way to communicate and work with shipboard personnel.  By the end of the cruise, it was possible for Kurras to rapidly produce bathymetric charts that that could be used for dredging.  The successful rehearsal of these at-sea operations has improved the chances of success when Gakkel Ridge is sampled this summer. 

3.  SeaBeam 2112 - One of Healy's major scientific systems is her multibeam charting system.  Producing good bathymetric charts requires that the instruments are all working and calibrated, and that hardware is configured efficiently.  It is also important to have hardware and software that are compatible and up-to-date.  Lemmond and Chayes led the efforts to make the SeaBeam system function efficiently, and they further trained shipboard personnel.  Edwards, Kurras and Shepard used the data from surveys of this cruise as a test bed to compile software and configure hardware and to produce charts.  

At the beginning of the cruise, the ship's data network and the configuration of the hardware did not permit the reporting of data or the creation of bathymetric charts.   The system was less functional than it had been a year ago, largely as a result of changes in the ship's data network that had been implemented by the USCG's shoreside networking group (ESU).  Also, computers that were obsolete or nonfunctional or non-networked made charting a tedious process for Kurras and Edwards.  These difficulties were mostly overcome by the end of the cruise, but further changes are needed, as detailed in the list compiled Kurras (see Appendix 1). 

 Through the efforts of Dale Chayes and Peter Lemmond and the shipboard MSTs, the system was rebuilt in terms of hardware and software to the point that charts could be produced and data could be retrieved.  Additional hardware and network changes are badly needed, as detailed in the recommendations by Chayes.  Furthermore, we strongly recommend that USCGC Healy be given due consideration as a scientific research vessel.  Her data networking and gathering capabilities are fundamentally different than other USCG vessels.  Her Shipboard Data Network should not be forced to conform to a standard that does not work for several key systems (e.g., SeaBeam.  The shipboard MSTs should be much more involved when system modifications are considered and implemented. 


The roll bias and pitch bias parameters were calibrated during this cruise by Lemmond and Chayes.  They found that the system was not far out of calibration, and they recalibrated it to be nearly perfect. 


The shipboard MSTs were involved throughout the calibration procedures and the rebuilding of the system and learned a great deal from Chayes and Lemmond. 

4. CTD - (reported by Bill Martin, University of Washington, Oceanography)
Two new SeaBird Electronics SBE-911+ CTD systems with dual Cond/Temp Sensors, Water Sampling Carousel, Chelsea Fluorometer, WetLabs C-Star Transmissometer, and Benthos Altimeter were to be tested on this cruise. In addition to the instruments, new 12L and 30L water bottles were purchased with an external closing mechanism.

The first cast we tested the 12 bottle-30L system and all worked well. The altimeter started tracking bottom at 76M above bottom and we took the system to 15M off the bottom. All data looked very good. We fired all twelve bottles. We tested the bottles for proper sealing and found that 4 out of the twelve did not seal properly. I believe the springs are not strong enough to hold the amount of water in one bottle. I suggested to the MST’s that they try tightening the lanyards but also look into stronger springs.

On the second cast we tested the 24 bottle-12L system. Again all data looked good.  We were in the same area of the ocean and the two systems data were very close in value. We took this system to within 5M of the bottom. We fired all 24 bottles and tested for proper sealing when onboard. Once onboard we found that 7 bottles fired but the bottom lid did not close. We determined that the lanyards had been routed incorrectly and asked for another test cast to fire the bottles after correcting the problem. Of the bottles that did fire, all sealed properly. 

On the bottle-firing test cast we went to 20M and fired all the bottles. All but one closed properly and we determined this lanyard was too long. I did suggest to the MST’s that they check with the bottle manufacturer to be sure we are cocking the bottle correctly. 

Data processing went well but we could not move the data to the network storage area. This was corrected near the end of the cruise but we were unable to test collecting data and saving it to the network drive. One other problem encountered which was not corrected was that there were no printers installed on the CTD computer so I was unable to make plots and print them using the SeaBird software.

Before the next science cruise, I suggest the MST’s decide upon how they will present the CTD data to the scientists. By this I mean developing standard processing routines, performing basic data processing, will they create plots of the data, etc.

5. Scientific accomplishments

Scientific goals of the cruise were secondary to the testing of ships systems, training of personnel and rehearsal of at-sea operations.  Despite this fact, and the problems that were encountered, significant work was accomplished.  The cruise track is shown in Figure 1.  

5.a. SeaBeam

The cruise produced a significantly improved bathymetric chart of the northern part of the Gorda Ridge (see Appendix 2), out to about 6 km from either side of the axis.  Compared to the earlier SeaBeam charts of the 1980s, the new chart has more detail and features are located more precisely due to accurate GPS navigation.  The new chart complements (and can be compared with) the recent higher resolution 30 kHz bathymetric chart that covers only the narrow axial region (Clague and Caress, personal communication).  

Charts of the amplitude of sonar returns can be used to document areas of probable sediment cover (light areas) and hard volcanic rocks (dark areas).  They are shown in Appendix 3.  Further processing that corrected for reflective angle would improve interpretation. 

5.b. CTDs
Two new CTDs were tested, as described in the report above by William Martin.  Two casts were done in the center of the Jackson Segment in the area that was studied by the rapid response cruise 10 days earlier.  Data are compiled in Appendix 4. No significant anomalies were detected, supporting the earlier suggestions of the Rapid Response cruise that no new lava had erupted (E. Baker, R. Embley, W. Chadwick, personal communication) http://www.pmel.noaa.gov/vents/acoustics/seismicity/nepac/gordaridge01.html. 

5.c.  Miniature Autonomous Plume Recorder (MAPR)

A MAPR was deployed on every dredge attempt within a rift axis.  The MAPR was placed directly above the pinger at 150 m above the dredge (200 m on Healy 0102 D2).  The results are presented in Appendix 5.  No clear thermal or transmissivity anomalies were found, consistent with results of a rapid response cruise on RV New Horizon that did 25 CTD casts in this region about 10 days before before.  The cause of the differences between different MAPR casts awaits further interpretation. 

5.d. Dredging and Rock samples

The dredge was launched nine times and successfully recovered rock eight times.   We believe that Dredge 8, at the north end of the sedimented Escanaba Trough segment, was unsuccessful because mud covered the rocks. The number of dredge attempts was less than a normal cruise because rock recovery was secondary to testing the winches and rehearsal of operations for Gakkel Ridge. A summary of dredge activity is given in Table 2. Appendix 6a is a more complete dredge log. Dredge locations are shown in Appendix 6b. 

Dredging was concentrated on the recently seismically active Jackson Segment of Gorda Ridge.  Even though no new lava or hydrothermal activity was found, we found fairly young lava at the center of the Jackson Segment, where seismic activity was concentrated two weeks before.  This suggests that the area has had volcanic activity in the recent past: perhaps in the last century.  Older lava was recovered from the bathymetric high located east of rift axis D2). 

Healy 0102 D1 - This location was dredged because it was the deepest point in the region.  Altered igneous rocks, mostly fine-grained basalts, were recovered.  No coarse grained gabbros were recovered. 

Healy 0102 D2 - This high point is a few km east of the rift axis, but was seismically active April, 2001.  No fresh lavas were recovered.  The rocks' appearance was consistent with their spreading age: ≈3 x 105 a.  

Healy 0102 D3 – This location is near the center of seismic activity and is also at the robust central part of the segment.  Very fresh lobate flows were recovered from the central part of the . Several types are possible, based on phenocryst content.  

Healy 0102 D4 – An isolated small volcano at north end of Jackson segment was dredged.  The tensiometer suggested mostly mud.  One small bite.  One small glassy rock fragment was recovered. 
Healy 0102 D5 - Small cone near at S end of Jackson segment, Gorda Rdg.  Two large pillows recovered. 
Healy 0102 D6 -  Axis, southern part of Jackson segment, Gorda Ridge.  Multiple pieces recovered; some of the pieces may fit together. 
Healy 0102 D7 -  Another dredge on the robust central part of axis on Jackson segment, Gorda Ridge
Healy 0102 D8 - On a small cone at the north end of the Escanaba Trough.  The dredge came up empty.  The tensiometer record and dredge appearance suggest it dragged through mud.  This suggests that the cone is older and that volcanic activity is subdued at the distal end of this segment. 

Healy 02 D9 - South side of Mendocino Fracture Zone (see chart).  Small quantity of altered basalt breccia and sedimentary rock (marl??)  

Appendix 1

TO
: P. Michael

FROM
: G. Kurras

CC
: M. Prince, J. Bash, D. Forcucci, Capt. Visneski, , S. Kuhn

DATE
: 02 May 2001

RE
: Healy Science Shakedown recommendations

Thank you all for the effort and time spent onboard the Healy this past week.  I believe this past week will greatly improve our mapping and charting abilities and preparedness for the upcoming Gakkel expedition later this year.  Below are a few key points I’d like to bring to your attention.  The points are listed in order of priority/importance.   If you have any questions or require further details please drop me an email (gkurras@soest.hawaii.edu).

Cheers,      Greg Kurras

Critical Revisions:

- SGI and LINUX machines must be able to get to the main science network.

- Fix the SGI in lower science lab (has ‘broken’ label pasted on it.)

- Fix the HP2500 color printer (is the only small format color printer for science).

- Provide spare color printer in case HP2500 breaks again and spare print heads.

- Get 2-3 exabyte tape drives for the SGI machines.

- Develop regular monitoring schedule and watch schedule for checking that SCS is actually recording basic parameters (ie. gps position, heading, gyros, time, etc…..). 

 - Put the maximum amount of RAM memory into the ‘SGI-2’ workstation and at least one of the other 4 SGI machines.  Upgrading the CPU’s to something better than 195MHz would also be useful.

Important suggestions:

- Allow MTS techs to have more flexible schedules.  There are times when MTS people are awake and helping for many ‘off-shift’ hours, then are required to be awake for the next shift.  

- Put a SeaBeam (seamap) display on the bridge

- Get a CD burner for one of the SGI machines.

- Healy does not have the software drivers for the fiber optic PCMCIA cards that scientist would use to connect laptops to the ships network.  Provide drivers in various flavors (ie. Win2000, win99, mac, etc..).   

Minor suggestions:

- Load ‘Winftp & Winzip ‘ onto science server.  These programs are cheap and help people move data around efficiently.

- Get a bigger monitor or flat panel for 1(SGI-2) or 2 of the SGI’s workstations.

- Get a small light-table (~4ftx3ft) for general use in the ‘futures lab.’

- Getting coffee machine for science lab.

- Get a supply of ‘no skid’ cloth.  This is the same material that is used to cover the galley tables.  

Printer Items (Who covers this cost, science or ship?):

H1600C Color DeskJet (for SeaBeam)

- need at least 6 sets of ink replacements

- need at least 4 boxes (8.5”x11”) of paper 

HP2500 Color LaserJet

- need at least 6 sets of ink replacements

- need at least 4 boxes (8.5”x11”) of paper 

HP1055 Color Plotter

- need at least 3 sets of ink replacements

- need at least 3 rolls (36inx120ft) of paper

HP755 Color Plotter

- need at least 3 sets of ink replacements

- need at least 3 rolls (36inx120ft) of paper

Appendix 2 - prepared by G. Kurras and M. Edwards
14 documents (PDF) 

Bathymetric charts #1-12 and navigation key, plus summary bathymetry

Appendix 3 - prepared by G. Kurras and M. Edwards
13 documents (PDF) 

Amplitude charts 1-12 and navigation key

Appendix 4 - Two Excel files of CTD sensor data

Appendix 5 – MAPR data
Appendix 6a – Dredge Log (Excel file)
Appendix 6b – Ten files – prepared by G. Kurras and M. Edwards (Univ. of Hawaii). Eight maps of dredge tracks for Dredges 02 - 09.  Two maps showing dredge locations.  

Figure Captions

Figure 1 – Cruise track of Healy 0102.  Numbered boxes enclose bathymetric and sonar amplitude charts in Appendices 2 and 3. 
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		Scientific Party -  Healy 0102 - Science Shakedown cruise Seattle WA - San Francisco, CA  4/23/01 - 5/01/01

				INSTITUTION		ROLE		email		phone

		Peter Michael		The University of Tulsa		chief scientist		pjm@utulsa.edu		918-631-3017

		Winton Cornell		The University of Tulsa		scientist: dredging		winton-cornell@utulsa.edu		918-631-3248

		Peter Kalk		Oregon State University		Marine Science Tech: dredging		kalk@oce.orst.edu		541-737-2704

		William Martin		University of Washington		Marine Science Tech: CTD		bmartin@ocean.washington.edu		206-616-3998

		Rendy Keaton		MBARI		scientist: dredging		rkeaten@usgs.gov		831-775-1972

		Dale Chayes		LDEO		multibeam specialist		dale@ldeo.columbia.edu		845-365-8434

		Peter Lemmond		WHOI		multibeam specialist		peter@whoi.edu		508-289-2457

		Margo Edwards		University of Hawaii- HMRG		scientist: bathymetric charts		margo@soest.hawaii.edu		808-956-5232

		Gregory Kurras		University of Hawaii- HMRG		scientist: bathymetric charts		gkurras@soest.hawaii.edu		808-956-3593

		Jack Bash		UNOLS - URI		marine operations & oversight		bash@gso.uri.edu		401-874-6826

		Mike Prince		UNOLS-Moss Landing Marine Lab		marine data & operations		Mike@unols.org		831-632-4410

		Shep Smith		NOAA - Univ. New Hampshire		bathymetric charts		Shep.Smith@noaa.gov

		Graham		Alstom		Engineer - winch controls

		David Gordon		InterOcean		Engineer - Winch
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