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INTRODUCTION 

A scientific research cruise was undertaken to multiple sites in Mississippi Canyon, 

northern Gulf of Mexico, (Fig. 1), August 30 - September 6, 2014, aboard the R/V 
Pelican. A portion of the MC118 block has been reserved by the Bureau of Ocean 

Energy Management (BOEM) for research, initially by the Gulf of Mexico Hydrates 
Research Consortium (GOM-HRC), to investigate marine gas hydrates in their natural 
environment. The Consortium has chosen the site for the installation of a seafloor 

observatory to monitor and evaluate the forcing factors involved in the formation and 
dissociation of gas hydrates. Due to the Research Reserve status of the site, and to 

known outcropping and shallow subsurface occurrences of gas hydrates, it has also 
been selected for study by other groups investigating properties and occurrences of gas 
hydrates in the natural environment. One such study is Cooperative Agreement DE-

FE0010141, Temporal Characterization of Hydrates System Dynamics beneath 
Seafloor Mounds: Integrating Time-Lapse Electrical Resistivity Methods and In Situ 

Observations of Multiple Oceanographic Parameters, between the University of 
Mississippi and the U.S. Department of Energy (DOE). The Mississippi Mineral 
Resources Institute (MMRI) and its marine component, the Center for Marine 

Resources and Environmental Technology (CMRET), located at the University of 
Mississippi (UM), have the lead on this project. 

 
The National Institute for Undersea Science and Technology (NIUST), sponsored a 
portion of the cruise to achieve engineering goals set by the UM Administration. These 

included tests of modifications to a Remotely Operated Vehicle (ROV), the I-SPIDER 
(Integrated Scientific Platform for Instrument Deployment and Emergency Recovery), 

and the Mola Mola photo-AUV (Autonomous Underwater Vehicle).  
 
In addition to the tests of the federally-sponsored projects, the science crew agreed to 

attempt deployments for the Naval Oceanographic Office (NAVO), Stennis Space 
Center. 

 
OBJECTIVES 

The objectives for this cruise were: 

1. Recover an instrumented lander attached to 1100m Direct Current Resistivity 
(DCR) array; change batteries, if necessary; 

2. Evaluate the condition of the lander-array system and, if deemed fit for another 6-
month deployment, reconfigure it to collect survey data;  
3. Collect 6-8km of DCR data to establish location, extent and 3-D structure of 

hydrate in the shallow subsurface of Woolsey Mound, MC118; 
4. Redeploy the system for another 6 months of monitoring the shallow subseafloor; 

alternatively, recover the 1100m DCR array if redeployment is counter-indicated. 
5. Deploy 5 NAVO and 1 USM float/drifter/glider systems at 1000m water depths; 
6. Survey previously identified (with multibeam) hardground for benthic community 

distribution at MC798 using a novel ROV, the I-SPIDER, with HD camera; 
7. Conduct photo surveys of some of these communities using the NIUST Mola Mola, 

recently equipped with a new camera; 
8. Deploy calibration mooring and recalibrate Pelican's USBL system. 



All objectives were met except that the condition of the DCR array data indicated 
recovery rather than surveying and redeployment. The Pelican crew made an 

outstanding and eventually successful contribution to the primary objective, 
recovery of the lander. This was a difficult recovery that tried the patience of all 

onboard; however, we did succeed. 
 
We also recovered beautiful video and still photos of the benthic communities at 

MC798 and were able to deploy equipment for 2 other groups in weather that was 
not suitable for our other work. 

 
 

 
 

Figure 1. Location of Mississippi Canyon Federal Lease Blocks 118, and MC798, continental slope, 
northern Gulf of Mexico, in 700-970m water depth. 

 

BACKGROUND 

Navigation:  

Cruises to the Observatory site at MC118 require accurate navigation and referencing 
of seafloor features and equipment via use of Ultra-Short Baseline (USBL) positioning 
system. During spring 2013, MMRI/CMRET marine Systems Specialist, Matt Lowe, 

worked with LUMCON (Louisiana Marine Consortium) to install USBL transponders in 
the hull of LUMCONôs R/V Pelican. This effort was made to save time on every cruise 

executed by groups that use USBL navigation because it eliminates the need to deploy 
calibration instruments on the seafloor (and later recover them), mounting receivers on 
the ship, and the several hours required to run the survey and calibrate the receiving 



instrumentation. However, the level of accuracy in navigation required to process and to 
make maximum use of the seafloor data ï especially the AUV data ï demands 

recalibrating the instruments periodically. AUV data acquired in June indicated that this 
time had arrived; hence the objective to deploy the calibration mooring and recalibrate 

the transponders. 
 
DOE tasks: 

Baylor worked with both SDI and AGI to prepare the DCR array and both survey and 
monitoring electronics and computer capabilities for this project. The 1100m long DCR 

array was designed to detect resistivity along a known line whether in survey mode or 
monitoring mode. In April, survey data were collected over the Woolsey Mound, 
analyzed and used to select a site for long-term deployment to monitor changes in 

resistivity response by recording a profile every week for as long as the batteries lasted, 
up to 6 months. In addition the array is attached to a lander or Integrated Portable 

Seafloor Observatory (IPSO) , built by the MMRI shop, that houses the batteries and 
computers and instruments that record oceanographic parameters that may be linked to 
changes (or the lack thereof) in the resistivity readings. The primary objective for this 

cruise was to recover the IPSO lander and DCR array and electronics. Any data 
collected were to be downloaded and examined, the instruments and electronics 

evaluated for damage, and a decision made either to redeploy or recover the system. 
 
NIUST test deployments: 

Goals of the NIUST team included deploying and photo-surveying with two different 
systems. The Mola Mola photo-AUV had collected images in June, 2014, that included 

previously undocumented benthic communities. For this reason, we decided to make 
this site the focal point of the test photo-surveys for both the Mola Mola (equipped with a 
new camera) and the I-SPIDER equipped with a High Definition video camera. Part of 

the test of the latter system was the camera itself, incorporated into the I-SPIDER and 
part was to document the areas of high backscatter (Figure 2) imaged during 2004 and 

2014 with the C&C Hugin multibeam system and the Eagle Ray EM2000, respectively. 
 
 

CRUISE ACTIVITIES 

The beginning of the cruise was characterized by rough seas (3-5ô) that became 

rougher (5-6ô) as we approached our first target, MC118. Realizing that we would not be 
able to perform the difficult and previously not attempted lander and array recovery, the 
Chief Scientist decided to change course just shy of MC118, and instructed the Captain 

to head for the ñmidpointò (between MC118 and MC798) Mississippi Canyon target site 
selected by the U.S.Navy as a deployment site for one of their floats and one of their 

drifters. After arriving onsight, we headed south until we reached ~1000m water depth 
then released the two systems while maintaining ~2knts/hour speed. Max Woolsey 
notified Carl Szczechowski, project lead on the glider-float-drifter systems, to let him 

know that the deployments had been successful and so that he could begin efforts to 
communicate with and direct the instruments remotely.  

 



 
 
Figure 2. Six targets describing the survey planned for the high Definition Camera mounted to the 
I-SPIDER. These targets were selected to capture seafloor photodata over all major backscatter 

anomalies in the SE portion of MC798 and in the vicinity of the mud volcano ï SE of Target A -  
that hosts a benthic community, imaged in later figures. 
 

 
We next proceeded to MC798 where the seas remained too rough for the camera work 

we hoped to carry out at the site. We defaulted to float-drifter-glider deployments and 
successfully deployed all remaining systems about 6km south of MC798 (Figure 3). 
After contacting both Carl Szczechowski concerning the NAVOCEANO deployments 

and Kevin Martin concerning the USM glider, we learned that although the USM glider 
began its mission as expected, it did not dive as instructed. Kevin asked us to recover 

the glider, which we did.  
 
Facing threatening seas, we next deployed our calibration mooring and made a 

complete calibration run with which to check and possibly correct the shipôs navigation 
system. We collected CTD data in support of the calibration (to determine the speed of 

sound). Following this task, we headed to points west of the Mississippi River delta and 
calmer seas in which to work on our I-SPIDER-grapnel lander recovery system as well 
as the I-SPIDER-HD camera system. 

 
West of Tiger Bay, in thunderstorms, winds gusting to 20knts, but 2-3ô seas, we were 

able to outfit the I-SPIDER to carry the HD camera (Figure 4), solving many electrical 



challenges in the process. We made a test deployment in shallow water. This 
successful test illustrated the extremely good resolution of the HD camera, the 

versatility of the onboard viewing and recording systems, and the I-SPIDERôs stability 
with the HD camera installed. We recovered the system and re-outfitted it with the 

grapnel, altimeter, and sonar for lander recovery. This effort included addressing 
intermittent signals (mostly in the cameras of the I-SPIDER) and strobing (mostly in the 
lights of the I-SPIDER) as well as additional debugging both the shipôs and the 

equipmentôs electrical systems but we were successful. When all systems were up and 
running, we began the 7 hour transit to MC118 to attempt the recovery of the lander-

DCR array system. 
 
 

 
 

Figure 3. Jarnagin and Tidwell prepare a glider for launch. 

 
 

When we arrived onsight, broad 1-2ô swells allowed us to make final preparations for 
deployment of the I-SPIDER in recovery system mode (Figure 5). We sited the lander 

on the seafloor 35 minutes after deploying it. It was oriented at an angle of ~35° to 
vertical, and in deep sediment, but apparently in good condition. The ~20cm diameter 
recovery ring was clearly too small to catch and after several passes and attempts at it, 

we reconciled ourselves to making the recovery by grappling the lander frame. Since 
the DCR array extended to the west and instruments were mounted on the north and 

south-facing sides of the lander, we tried to avoid grappling these portions of the lander. 
After 18 solid hours of working at this ï including two recoveries of the I-SPIDER and 
recharging its batteries - and modifications to our approach, we succeeded in grappling 

the top, eastward-facing bar of the lander frame with two of the four prongs of the 



grapnel (Figures 5 and 6). As agreed between the science crew and the Bridge, the 
shipôs direction was reversed to pull directly up on the lander to release it from the 

sediment and avoid dragging the array through the hazards (craters, hardgrounds, coral 
colonies, etc.) to either side of it. This worked perfectly and the I-SPIDER and IPSO 

lander were recovered to the Pelicanôs deck in less than 2 hours (Figure 7). The array 
was left off the stern so that we could conduct a test of the nodes by running an in-water 
survey line after evaluating the data. Higley and Dunbar spent the night evaluating the 

data recovery and found that a software glitch caused the program to ñhangò at a point 
in the collection of the 3rd or 4th weekôs profile. This can be fixed but not on the vessel so 

we decided to recover the DCR array and return all instrumentation to SDI and Baylor, 
with the exceptions of the ADCP, the CTD and the turbidity meter all of which appear to 
have collected data and will be returned to MMRI/CMRET. We have a cruise scheduled 

in October, so can redeploy then if all systems are ready. 
 

 
 
Figure 4. The I-SPIDER with NIUSTôs High Definition camera mounted within the main frame, right 
in the photo. Also note the "fin" built by the MMRI shop team to minimize rotation of the I-SPIDER 
during survey mode. 

 
 
During and following the MC118 to MC798 transit, we prepared the systems designed 

to collect visual data. The MMRI team converted the I-SPIDER to camera mode again. 
Woolsey prepared the Mola Mola for its initial dive of the cruise (Figures 8 and 9), a site 

south of the mud volcano in the SE portion of the block (Figure 10). After the Mola Mola 
was recovered and its batteries put on charge, and while Woolsey performed initial 
processing of the photo-data, we deployed the I-SPIDER-HD camera system to collect 



video data from the areas of high backscatter identified on the 2004 and 2014 AUV 
surveys that overlap in the SE portion of MC798. This survey was designed to video 6 

targets (Figure 2) identified on the backscatter maps. We tracked our slow progress 
over the anomalies in HyPack; as we passed over each anomaly, we could see the 

changes in the seafloor that accounted for the changes in reflectivity, including shell 
beds and carbonates, thus checking our navigation at the same time that we verified the 
anomalies. Some of the images appear below as Figures 11 and 12.  

 

 
 

Figure 5. Dunbar, Stoekel and Tidwell make final adjustments to the I-SPIDER before sending it on 
its mission to retrieve the DCR array and instrumented IPSO lander. 



 
 

 

 
 

Figure 7. After the I-SPIDER was recovered to the Pelicanôs deck, the IPSO lander was hooked to 

the Pelican craneôs cable and lifted from the sea to the deck. All instruments and pressure 
housings appeared to be sound. Upon inspection, no indications of leakage were found.  
 

 

Figure 6. The grapnel lands 
and hooks - with two 
prongs - the east-facing 

top horizontal bar of the 
IPSO lander.  
Note oceanographic 

instruments on north and 

south-facing bars. 



 
 

Figure 8. Sullivan, Jarnagin, Stoekel, and Tidwell (behind, right) prepare to deploy the Mola Mola.  

 
 

 

Figure 9. Tie-lines help keep the 
Mola Mola from colliding with the 

ship during a night deployment. 

 


