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22July09

I arrived at Tampa airport at 3:25pm and took the super shuttle ($23) to the Pier Hotel in St. Petersburg. This year we are on the Weatherbird II research vessel, the newest acquisition in the Florida Institute of Oceanography fleet, and home ported at Bayboro docks at the USF College of Marine Science, St. Petersburg. At 115’ long, with a 28’ beam (194 tons), she is a substantially more comfortable working platform than the R/V Suncoaster was. Andy and crew loaded equipment and set-up gear today prior to my arrival.  

23July09

Departed shore at 8:58 am from docks at FIO. Trip out to open water uneventful, with excellent weather and a nearly perfectly calm sea state. Already a substantially different start from last year.  On way out to first target area within the FMG, the so called “Eye of Osiris”, we hooked up the towfish and conducted a dry test. This year we are using a Klein systems combined sidescan sonar and sub-bottom profiler unit, allowing us to collect both datasets on a single survey- a vast improvement over last years capabilities. We conducted a dry “rub-test” on deck, and then deployed the towfish to get a handle on the “flight” characteristics and to conduct a sample test run of data gathering. All systems were go and we deployed and retrieved the towfish with a greater level of ease and much less stress than last year. We arrived at  our target survey area around 10:40 pm, deployed the towfish and began to “mow the lawn” at 100 meter transect interval. Each transect was approximately 4 nautical miles in length. About 120 targets of interest with marked, largely  consisting on ridge or scarps that often displayed stepped edges or a series of shelves having a topographic relief of 6-8 meters. Water depth in the survey area ranged between 25-40 meters. I oversaw the 1-4 am shift with Ben.
24July09

Todays weather was excellent, with sunny skies and calm sea states. Sidescan sonar on line 10 was completed at 9:20 am and the towfish was retrieved, in anticipation of dive operations.  Three dives were planned today, with two conducted.. First dive was on Target ??, located within the middle of the eye. Lat/Long 28 36.0238N by 84 14.8553W.  Andy wanted to go down and take a look at a relatively easy to find target and obtain a core sample if possible. Andy, Cliff, and Nick were the dive team. Max depth was 110’ and bottom time was 16 minutes. Bottom composition was a Marine shell hash composition that was nearly impossible to core. General bottom topography was featureless and contained sporadic outcrops of marine growth such as sponges and corals, with abundant fish. Dive 2 was conducted on Target 81 (28 38.0024N by 84 16.0717W), identified during sidescan as a double scarp system dropping down 6-8 in depth. Andy, Jessi, and Nick dove the site, but were only able to swim over the top of the scarp system, as it exceeded the max dive depth.  Dive 3, planned on target 35, a shallower scarp system was aborted by Nick, the safety diver due to excessive surface currents. Dive 3 site is approximately 84.6 nautical miles offshore. We therefore motored to the remote sensing area to continue survey on line 11.  My general concerns about the surface of the sea floor being mantled by a Holocene marine sediment seem to be on the mark based on diver observations. I think that diving on the scarps will be our best bet for seeing any exposed geology of significant age…the surface we would like to see is likely buried under meters of more recent sedimentation. Bathymetry data from previous studies of the FMG suggest that scoured areas existed around the edges of the scarps and reef systems which might reveal relic Pleistocene surfaces. These surfaces may also contain a deflated lag of accumulated coarse grained deposits in which artifacts, fossils, and or chert resources may be easier to identify. These scour areas have been identified in 35-45 meters, and some may be within our reach. I pulled the 3-6 am sidescan watch with Ben, numerous scarps which define sediment in filled basins were identified. The sediments often seem to pile up along the edes of the scarps, which themselves seem to rise 4-6 meters, sometimes in a series of two shelves. A large dark reflector area was also defined along the southern 1/3 of the survey area. This seems to be a substantial change in bottom compostion from cover sands. There is also a shallow buried return (1-2 m) on the sub-bottom profile accompanying this region.
25July09 

Weather remains favorable, warm with calm seas.

Dive 1 – Target 122 large scarp and shelf system. Max depth at bottom of second ledge: 105’. Bottom composition shell hash and sands, surface visibility of shelf system obscured by marine growth. Complex system of eroded shelf margins and reef mantled relic Pleistocene limestone. Little possibility of observing Pleistocene bedrock system.  Impossible to penetrate surface sediments with auger probing, hand excavation of 50cm pit revealed hard substrate of relic coral fragments. Dives 2-4 planned for further exploration of same area. In the evening, we plotted a new sonar survey area (area 5) just southeast of this last area and adjacent to survey area 1 from last year. This survey covers an ‘L” shaped depression plotted on the bathymetry charts and we suspect of being a relict paleochannel. 
26July09

Oversaw the 12pm -3am sonar shift with Justin. My hopes of any relationship between the sidescan imagery relating to or reflecting Pleistocene bedrock controls has continued to diminish. Sub-bottton data often indicates a shallow second reflector at 2-4 meters in depth, which may be a relic Pleistocene surface. However, this is probably mantled or capped by a nearly impenetrable mix of shell hash and coral reef rubble. The depths within Area 5 are consistently within the 38-42 meter range. I no longer think that there is much of any link between the observed bottom conditions and possible Pleistocene surfaces. Most of what we are seeing is, in my opinion the result of Holocene seafloor processes and current seabed sediment transport systems. Migrating cover sands shifting over a mantle of coarser sediments largely composed of eroded biogenic debris. My current advice as to the next course of action (and seconded by Cliff) is to make a few last dives in this area to confirm what we think we are seeing in the sidescan and sub-bottom imagery as to bottom conditions, dive an area where sub-bottom indicates a thin cover mantle, and dive one of the scoured depressions identified by Naar in his multibeam survey data. Diving a scoured area presents one last hope of inspecting a pleistocene surface that may be exposed, or at least accessible for coring. If no luck, we need to move inland to shallower waters where at least if we can identify targets of interest, the divers can spend longer times on the bottom investigating them.

After completing the survey in Area 5, we redeployed to a new area (Area 6) laid out to investigate the possible channel paleo channel identified by Faught.  Ten transects each 2 nautical miles in length are plotted for this area. This area should be completed by the morning, allowing us to return to Area 5 to dive in the elbow feature to ground truth the dark field bottom composition recorded here, and to dive on one of the scoured areas identified by Naar.  Game plan after that is to head north to the location of Ray Hole spring to collect sidescan and sub-bottom data on a known target to use as a base line comparison. 
27July09

Day 5- Completed survey ops overnight and identified a well-defined buried paleochannel in multiple survey transects. This manifested as a sharp dip in the second sub-bottom reflector, that leveled out at about five meters in depth and had a width of approximately 20 meters (at least in the one survey transect I identified it in). Dove on the “elbow” area this morning and extracted a sediment core. Bottom composition turned out to be a siliclastic mud, likely of marine origin. Unlikely that core will contain terrestrial sediments. 
Cliff and I planned out co-ordinates and survey box for Ray Hole spring Area 8, and ship pulled anchor and headed for RHS, eta 9:15pm. Co-ordinates of spring 29:45.07 by 084:02.36. Spring is located 32 km offshore and was first identified or described by Florida Bureau of Geology in 1976. At that time the spring was described as being 7.6m in diameter lying in 12m of water. The spring was described as having limestone walls reaching depths of 18m and associated cave opening down to 30m. investigations by Dunbar from 1986-92 recovered several artifacts as well as oyster shell and Live oak wood which was subsequently C14 dated to 8220 BP.  Two surveys are planned, each consisting of twenty survey transects,  1 nautical mile in length and oriented perpendicular to each other are planned. This will give us good geophysical coverage of the spring and surrounding area from two complimentary survey attitudes. The purpose of this survey is to obtain good sidescan and sub-bottom imagery of a known target- which we can then use as a baseline comparison for our deep-water survey, and shallow water work yet to be conducted. 
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Ray Hole Springs Survey – Day 5.  July 27, 2009

Today, we conducted a remote sensing survey of Ray Hole Springs, a freshwater spring and cave system located 32 km offshore.  First reported by the Florida Bureau of Geology in 1976, the spring was described as a rocky opening in the sea floor that reportedly reached up to 30 meters in depth. Ray Hole was briefly visited three times from 1986-92 by archaeologists and volunteers who were only able to conduct limited investigations. During this work, the spring was reported as being clogged with sediment and debris. During this work, several possible artifacts were recovered, as well as some oyster shells and a piece of wood from a Live Oak tree which turned out to be over 8200 years old! This provides good evidence of just when this particular area was last dry land.

The purpose of our survey is to obtain good sidescan and sub-bottom imagery of a known type of submerged geologic feature which is also a possible archaeological site. Having this kind of data will help us to identify other possible springs, caves, and areas of interest for further exploration by our dive team. 

After we completed sonar scanning of the area, a review of the data revealed several targets of interest. However, we were unable to locate the spring opening during a series of exploratory dives.  Hand excavation of the bottom exposed 60cm of marine sediments consisting of sand, coral rubble, and broken shell, overlying a limestone surface. It is possible that the spring has been buried by debris introduced by hurricanes that have passed through the area, covering the bottom and making the spring hard to detect. Despite this, with each survey and each dive, we continue to learn more about the submerged landscape that was once exposed during the last ice-age. 

28July09

Completed remote sensing of Area 7, a 1 x 1 nm block laid out over area of RHS this morning.  No absolute definition of RHS, but several good candidates and multiple other targets of interest that look like karstic features. Dives in the area of RHS revealed a rather featureless bottom mantled by sand. Hand excavation revealed a marine sediment series of sand, coral and shell rubble, overlying a limestone surface at around 60cm in depth. Possible that bioclastic debris introduced by recent hurricanes have covered the spring.  Plotted out survey Area 8, a series of 22 transects spaced 137 meters apart, and running at bearing 080/260 for 4 nautical miles. Lat/Long of SW corner located at 29 47.0430N by 084  07.809W.  Began survey in SE corner at 6:20 pm.  Area 8 survey designed to provide a complimentary survey area topographical similar (at least sitting on a similar depth contour) to areas that Faught has identified in his offshore work centered around the Aucilla and Wakulla rivers.
29July09

Mulitple karstic targets identified in survey areas 8, including several well defined paleo channels, limestone outcrops, and infilled basins and sinks. Four dives were conducted in area 8 to confirm bottom conditions and target identifications. A second survey block, Area 9 was laid out immediately to the south of A8 to try and track the possible convergence or divergence of paleo channels identified in A8. Three Dives were conducted in Area 9 to explore limestone outcrops and bottom sediments. Moved in shore after Area 9, continuing a survey approx. 14 nautical miles offshore. A9/A10 (towfish continually deployed resulting in single data file) consisted of 5 transects 7 nm in length oriented at 080/260.  A9 laid out to try and intercept/define possible paleo Aucilla and/or Waukulla channels. One possible paleo channel defined, otherwise survey relatively devoid of sub-bottom targets.  A10 relatively devoid of targets and no potential good buried channels defined
30July09

Offshore  survey, transit to Suwannee River area during the day. Arrived in new survey area off shore of target around 7:00pm. Previous work in the immediate close offshore region by coastal geomorphs had identified a likely paleo channel of the Suwannee, plan is to chase this channel out further offshore. Sonar Ops conducted in Area 11 and 12 to intercept projected course of Paleo Suwannee.  Major channel feature intersected in multiple transects across northern portion of A11. Feature appeared to be nearly 10m in depth 30m wide across deepest portion and up to 150m across including floodplain and probable channel chutes.  
Area 12 was plotted to run about 5nm farther out and positioned offset to the south. 5 transects each 9 nm lon were run. No channel was intercepted and the area was relatively devoid of major geologic features, except minor karstic characteristics. Storms active to the east along the coast line, providing a good lightning show, but kicking up wave activity.
31July09

Weather today still sunny and warm, but with a considerably rougher sea state. Waves running 2-3’ with scattered breaking whitcaps.  Storms cells popping up all around us.  Area 13 sonar ops plotted out to cover possible intercept of Suwannee paleo channel to north of A12.

Area 13 consisted of 5 transects each 6 nautical miles in length were run to the north of A12.  What appears to be a nice channel feature intercepted.

Area 14 (start NE corner 29 12.00N 083 32.10W) plotted out to continue probable channel intercept. 4 transects, bearing 170/350, 5nm in length at 137 m spacing planned. A14 was moved out about 5 nautical miles to approximately 21 nm offshore.
A15 and A16 transects surveyed to chase paleo channel intercepts farther offshore.
Continue to cross a deep and well defined channel feature in our survey areas. This channel manifests as a wide feature with main channel often exhibiting multiple channel or channel chutes with the main channel being up to 10m deep and 30 plus meters wide.  Multiple reflectors suggesting cut and fill sequences and/or stratified deposits present within the main channel signature. 
1Aug09

Weather improved and seas calmer. Areas 16 and 17 scanned to continue strategy of intercepting paleo channel and tracking it as far offshore as possible. A16 intercept approximately 45nm offshore, A17 intercept @ 55nm offshore. Intercept in A16 well defined over multiple channels. A17 channel lat/long of midpoint: 28 46.8327N by 083 58.1319W. A17 intercepted twice on what was planned to be 4 10nm long transect, however sub bottom profiler developed critical troubles at 1:10am that necessitated shut down. Cliff and I were on sonar ops at the time. We attempted several fish shutdowns and software restarts before pulling the fish and checking and cleaning connection. Redeployed the fish and tested with no improvement. Fish retrieved and sonar ops suspended. Altogether, we have tracked what is likely the paleochannel of the Suwanee nearly 60 linear kilometers offshore. Not too bad! Boat motored toward planned dive spot for morning.
2Aug09 –Day 11
Weather excellent, conditions sunny, warm, and calm seas. Like floating in a bathtub. Dive 1 today planned for mid point of channel as defined in A17. Sea floor in the dive area can be characterized as a featureless gently undulating sand plain. There continues to be little correspondence between surface conditions on the seafloor and the sub bottom data. The bedrock geology seems to have little control on the seafloor in general. This again suggests that the Late Pleistocene surface has been mantled and masked by a thin veneer of Holocene marine sediments. Sediment core sample of fine sand collected. Second dive abandoned in order to redeploy and test towfish after all connections cleaned, dried, and retaped. If successful, we will resume sonar ops on rest of A17, running shortened transects over channel intercept, then motor on to survey Area 18 which is about 4nm farther out. Over the course of the afternoon and into the evening, the towfish continued to have intermittent operational problems. Data combing back from the towfish was full of spikes or data striping, with the sub bottom unit having particular problems. A series of computer resets failed to clear the problem, and the fish was finally pulled and all connections cleaned and tested. Redeployed the fish with only limited success, as problems continued to hamper operation of towfish.  Sonar ops were finally suspended in the evening. Only partial coverage was obtained in Area 18, and the channel was not clearly intercepted or defined. 
Plan “B” was formulated which consists of choosing dive locations along the channel intercept to observe bottom conditions and if possible collect sediment and bedrock samples.

3 Aug 09 –Day 12
Weather conditions continue to be unbelievably favorable. 

Exploratory dives on Area 16 (1343) Area 15 (1289) and Area 14 (1244) planned. A sediment sample was obtained from A16, but divers were unable to locate or extract a sample of limestone. Bottom in Area 16 consisted of featureless silt flats.  Area 15 featured limestone rock outcrops from which samples were obtained. The third dive of day occurred on a nice limestone outcrop adjacent to the paleo channel intercept.  
Areas 14 and 15 look to have excellent potential for further work. Possibility of terrestrial sediments in A15 a distinct possibility, and fissured limestone outcrops occurring over large areas in both spots have the potential to yield both Pleistocene fossils and artifacts. Limestone samples in both areas also displayed a weak conchoidal fracture, suggestive that deposits of chert within these formations is a distinct possibility. Submerged landscapes in theses areas represent the best targets for future work that we have yet defined.

4 Aug 09

Deployed to Area 13 overnight and anchored near dive target in anticipation of early morning dive. Area 13 dive site is target 1176 identified on sidescan and subbottom as limestone outcrops along edge of paleo channel. Depths in dive site about 37’. Nice samples of limestone obtained. Pulled anchor and transited to final dive site, Area 12. Area 12 dive site is centered on target 1121 (29 04.5034N 083 22.6760W) which appears to be a nice limestone outcrop along the buried paleochannel. Limestone samples obtained in both dive sites display a weak conchoidal fracture and are bioeroded on exposed surfaces. Both sites have excellent potential for additional work.  Pulled anchor and headed for home port at 10:30am with anticipated transit time of 13:43 hours.  Scotch is close.
