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oyments and Preliminary Findings 

Bottom Locations: Major sea-floor observatory deployments were made in the vicinity 
of two crater complexes located in the southwestern and northwestern portions of the 
mound that occupies the south-central portion of MC118 in the northern Gulf of Mexico.
Usable data were retrieved from the two probes deployed on the northern flank of the 
mound in May, 2005.

SOUTHWEST CRATER AREA:
Seabed bathymetry is dominated by the surface expression of a major fracture zone 
consisting of a series of NNE/SSW fault-controlled valleys and ridges.  The central valley 
and ridge system is best exposed and is characterized by the occurrence of hydrate and 
inter-bedded authigenic carbonate slabs in the valley floor, in various stages of erosion, 
together with large patches of hemipelagic sediment and clam shells (see accompanying 
figures). A ridge approximately 100-150 yards long, 20’ to 30’ high, and 50’to 75’ wide 
was discovered.  Zones of active venting were observed on either flank (6’ to 8’ high and 
30’ to 40’ wide) that also revealed inter-bedded hydrate and authigenic carbonate in 
approximately equal proportions. The significant hydrate exposure on the western flank 
(Hydrate Wall) of the ridge (Hydrate Ridge) with associated gas vents, is the site of the 
bulk of the various experiments deployed in the Southwest Crater area (Figures 1 and 2). 
Approximately 150’ to 200’ to the NE, on the east flank of Hydrate Ridge is an erosional 
remnant of a slab of hydrate (50% hydrate, 50% authigenic limestone) measuring 
approximately 20’ long, 5’ to 6’ thick and tapering from 8’ to 4’.  The structure juts out 
from the ridge flank over a deflation depression of fine sediment and shell.  It has been 
named the Sleeping Dragon.   

This occurrence of massive hydrates suggests a model of hydrate formation within a 
fracture zone, in a mud-clay lithology with the fractures acting as conduits for the upward 
migration of methane-rich hydrocarbon fluids. These fluids are acted upon by thriving 
microbial communities that produce biosurfactants which serve as a catalytic 
enhancement for methane hydrate precipitation. Abundant authigenic carbonate can also 
be attributed to bacteria-mediated precipitation.

The episodic mobilization of fracture zones from movement of the underlying salt                         
dome has apparently continued over an extended period of time, judging by the surface 
exposures of hydrate and carbonate products of the transiting hydrocarbon fluids. 

Instrumentation deployed in proximity to the fault zone hydrate outcrops and vent sites 
includes:

MICROBIAL EXPERIMENTS: 
Hydrate Collector - to test relative growth of hydrates on various mound-type                  

sediments, mediated by bacterial surfactants. 
 MSU/NURP 

http://www.olemiss.edu/depts/mmri/publications/GOM4_06_MC118/GOM4-06-MC118.html


Microbial Collector - to collect microbes in the vicinity of venting methane  
 UGA/NURP 
 
Biolec – to investigate feasibility of a microbial micro-electric power generator for the 

development of a trickle-charger for battery life extension. 
 Droycon Bioconcepts/MMS 
 
CAMERAS: 
Snap Camera - 360 degree, time-lapse camera for monitoring gas venting and bacterial 

mat growth.  
 UGA-TAMU/NURP 
 
Stereo Camera - specially designed for bottom mosaic photography. 
 WHOI-UNC/NURP 
 
GEOCHEMISTRY: 
Peepers - collection of near-surface hydrocarbon fluids. 
 FSU-UNC/DOE 
 
Mini Pore Fluid Array (PFA) - long-term collection of pore fluids from 20” sediment 

depth. 
 FSU-UNC/DOE 
 
Mass Spectrometer; - specially designed for high resolution chemical analysis at 1000m 

water depth (used on multiple dives). 
 WHOI-UNC/NURP 
 
Water Samples; - Collected at multiple sites via JSL provided Niskin samplers. 
 WHOI/NURP 
 
HYDRATE: 
Hydrate Sample - Collected via specially designed pressure vessel available from 

previous project 
 UGA-TAMU/NURP 
 
Push Core Samples - Collected at multiple sites via JSL provided push corer 
 All teams/NURP 
 
 
NORTHWEST CRATER/ NORTH RIM 
 
Bubble venting typically occurring in these areas was not observed, but the WHOI Mass 
Spectrometer indicated a high concentration of methane and accessory gases (mainly 
propane) in solution in the bottom boundary layer, suggesting local seabed sources.   
 



Both the PFA (pore fluid array) and geophysical (thermister) array deployed in May, 
2005, were located and recovered in good condition.  While the osmo samplers of the 
PFA must be analyzed in the lab, the first two months of thermister data were retrieved 
and analyzed onboard.  An unusual diurnal variation of 0.2o C (accuracy to 0.001) was 
noted in the bottom water thermal profile with an approximately 3-hour delay in 
perturbations recorded by the thermister at 1m depth.  The bottom-most thermister (4m) 
recorded a very stable trace.  A slight diurnal tidal current effect has been apparent at the 
study site for an extended period of time.  It may be that the tidal effect is displacing the 
loop current gyre ever so slightly, but sufficient to induce a noticeable cyclic temperature 
shift.  
 
What appeared to be a very recent gas blow-out in fine-grained sediment of the seabed 
was observed at this site.  The blow-out crater measured approximately 20’ in diameter 
and 8’to10’ in depth. The edge of the crater had a very sharp crest with no smoothing by 
the typical .2 to .4 knt bottom current. Away from the crest was the fall-out of sediment 
discharged from the crater and covering the microbial mats of the stable seafloor. 
Perhaps the magnitude 6 earthquake approximately 50 miles to the SSW, that occurred 
two days previous to the observation, was sufficient to initiate the blow-out.  Likewise, 
the earthquake may have triggered a regional discharge of gas semi-trapped beneath the 
surface sediments.  This would explain the disruption of venting over the region and 
suggests that it might require some time to reestablish/recharge. 
 
Instrumentation deployed at the northwestern site: 
 
Osmo-Sampler - Replacement module attached to PFA; 
 SDI-FSU-UNC/DOE 
 
The Lander device and associated instruments were deployed along the Northern Rim in 
an area where a high methane flux was detected and where bubble venting had been 
observed (March, 2006) using the Deep See drift camera.  The Lander was recovered at 
the end of the dive period for final adjustments before incorporation into the observatory 
net work. 
 
Lander-deployed equipment included; 
CSA (Chimney Sampler Array) - for monitoring venting hydrocarbon fluids includes 

CTD, METS (methane) sensor, oxygen sensor, pressure sensor and camera array 
 UNC-WHOI/NURP 
           
BBLA - moored 75m above the sea-floor monitors boundary layer concentrations of 

hydrocarbon fluids includes CTD, METS sensor, ADCP (acoustic doppler current 
profiler), oxygen sensor, fluorometer (on lander),  

 WHOI-UNC/NURP 
 
Bubble Counter - Instrumentation to monitor bubble flux of venting hydrocarbons using 

electromagnetic coils 
 USM/NURP  



 
 
Figure 1.  Wall of interbedded hydrate and carbonate (hydrate pressure chamber collector 
in foreground). 
 

 
 
Figure 2.  Observatory components deployed at the foot of the wall of hydrate: 
Peepers, hydrate collector, mini-osmosampler (left to right).



Figure 3.  Microbial collector (foreground) and porewater equilibration device (peeper) to 
collect in situ methane concentration data. 

Figure 4.  Lander tripod frame with CSA in foreground and bubble-counter in 
background.  BBLA ascends from the Lander, which supports the fluorometers and 
power supply, into the water column. 
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