2003 Gulf of California Cruise Summary
Dates:

Leg 5a — April 21st-May 1st
Leg 5b — May 4th-May 11th
Location:  

Guaymas Transform, Pinkie Gas Vent (27°35.5’N, 111°28.5’W)

LRS dives:

TD566, April 28th – Immersion probe in gas cube


Obtained spectra of gas from Pinkie Vent

TD568, April 29th – Stand-off optic with hydrate and gas funnels


Dive aborted due to ROV manipulator failure

TD569, April 29th – Stand-off optic with hydrate and gas funnels


Dive aborted due to ROV manipulator failure

TD570, April 30th – Stand-off optic with hydrate and gas funnels


Obtained spectra of seawater every 250 m during descent


No spectra obtained of hydrates due to focus motor failure

TD574, May 6th – Stand-off optic with hydrate and gas funnels


No spectra obtained of hydrates due to breaking of hydrate funnel


Obtained spectra of gas from Pinkie Vent with gas funnel


Obtained spectra of gas every 250 m during ascent

TD576, May 7th – Stand-off optic with hydrate and gas funnels


Attempted to obtain spectra of hydrates with hydrate funnel


(hydrate pieces were too small and floated out of the funnel)

TD578, May 8th – Immersion optic in gas cube


Obtained spectra of gas from Pinkie Vent


Attempted to obtain spectra of methane dissolved in seawater


Obtained spectra of gas every 250 m during ascent

TD582, May 10th – Immersion optic in gas cube


Obtained spectra of gas from sediment and hydrate at Pinkie Vent


Obtained spectra of gas every 250 m during ascent

Calibration:

April 21st – Immersion optic

April 25th – Stand-off optic (shutter failed during calibration)

April 26th – Immersion optic (shutter failed during calibration)



Stand-off optic



Immersion optic

May 4th – Stand-off optic

May 8th – Immersion optic

Engineering work:

April 20th – Shutter not working; tweaked by added a tie-wrap spacer, and a wire spacer

April 24th – Shutter not working; shutter connector loose, solenoid failing


Brown environmental sensor wire resoldered in SH DB connector

April 26th – Shutter not working; added a spring to assist solenoid

April 30th – Tested cable throughput; tested focus stage (does not work in vertical orientation)

May 3rd – Replaced shutter and shutter driver board

May 4th – Rerouted shutter wires to prevent connectors from being pulled off

Overview:

The purpose of this cruise was to collected Raman spectra of natural samples in situ on the seafloor.  This has not previously been done with a laser Raman instrument.  The targets chosen were natural gas bubbling up from the seafloor, and natural gas hydrates below the seafloor along the Guaymas Transform in the Gulf of California.  


Two types of sampling apparati were developed for this purpose.  Gas is best analyzed with the LRS immersion optic.  The immersion optic can be placed directly into a gas space and collect spectra without background seawater signals.  The immersion probe was fixed into a 10 x 10 x 10 cm plastic box open on the bottom and with a clear front window.  The box was placed directly over the vent to collect gas.  Note that hydrate was observed to form on the inside of the box, but there appeared to be a large gas space in the center (where the tip of the immersion probe was positioned).  The second method of collecting spectra used a stand-off (non-contact) optic behind a dome window.  The probe head was place on a movable stage inside its pressure housing allowing the focal point to be moved in and out.  The probe head was mounted in a stand in a downward-looking orientation.  Two rails were mounted below the probe head on which two funnels could be positioned.  One funnel had a sealed top with a glass window for collecting gas.  The other funnel had a plastic top with ~1/2 inch holes.  The holes would allow gas to escape while chunks of hydrate would be trapped in the funnel for analysis.


Gas was successfully captured and analyzed in situ with both the immersion optic and the stand-off optic.  Spectra were obtain on the seafloor (1582 m) and during ascent (every 250 m).  No successful spectra were obtained from hydrates.  The probe head focus motor could not function in the vertical orientation, so the focus position had to be pre-set on deck prior to diving.  The design of the hydrate collection funnel was based on observations of large chunks of clear hydrate on Hydrate Ridge off the coast of Oregon.  Along the Guaymas Transform, the hydrates existed as very small, white slivers which easily floated out of the holes of the collection funnel.


While successful spectra were obtained, there still appear to be problems with instrument sensitivity (possibly more so in the low lambda region).  Some of the sensitivity issues were assumed to be due to the failure of the shutter.  This was true to some extent.  However, sensitivity still appeared to be an issue once the new shutter was installed.  There also appear to be issues related to calibration.  In some cases shifts of 3 wavenumbers were seen in the data.  This is much more than can be attributed to temperature changes.  Also, we had difficulty maintaining an optimum slit position.  (A post-cruise check revealed that the slit-focussing lens was lose.)  While we could re-optimize the slit on the seafloor, this appeared to adversely affect our calibration (by a couple of wavenumbers).  Testing should be done in the lab to see how slit position affects calibration.

