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Goals and objectives: For 2009, we propose intensive investigation of the paleochannel and related karst features discovered in 2008, which are expected to have the greatest likelihood of providing Early Paleoindian Clovis-era or even earlier archaeological sites.
The principal research objectives for 2009 include, firstly, diver and video examination of shallow shoals and scour features in the Florida Middle Grounds.  Secondly, research objectives also include the generation of remote sensing coverage of the area directly adjacent to Sub-Area 1 on its south side. On bathymetric maps, a right angle intersection (“T”) of the previously documented paleochannel and what appear to be another river channel can be seen. Similar features have also been identified within Sub-Area 1 and in Sub-Area 2. The proposed examination will, therefore, extend our coverage and should provide the means to interface or connect our data with other extant data sets over the entire Florida Middle Grounds. Thirdly, the proposed research will also include continued examination of the paleochannel identified in 2008.  We will continue to follow the paleochannel “upstream” as far as possible from the north side of Sub-Area 1. Near-shore, we will turn around and trace the known Suwannee Channel back into the Gulf as far as feasible. If these channels converge, it will confirm the tentative identification of the discovered channel as the Paleo-Suwannee. Fourthly, and finally, the proposed research will also include examination of several linear “channel-like” features identified north and west of Sub-Area 1. These features are trending towards the paleochannel and may well represent additional tributaries. They could also be barrier islands. If they are additional ancient river channels, they should intersect with the main paleochannel just north of Sub-Area 1. Once again, we note that based on terrestrial analogues, the confluences of major and minor tributaries afford a high potential for the location of Paleoindian sites.
Herein it is worth reiterating that the area of densest Paleoindian artifact concentration in Florida directly overlaps the chert-bearing Ocala and Suwannee limestone exposed from the Tampa Bay area north to St. Marks. This limestone area is an unconfined portion of the Florida aquifer with numerous surficial sinkhole exposures. Recent analysis of available water in the generally dryer than now Pleistocene of Florida suggests that the surficial aquifer was greatly reduced (or non-existent) in the Big Bend region and, further, that people and animals flocked to the sinkholes and springs
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Figure 1. The eastern Gulf of Mexico showing the three sub-areas examined in 2008, the Florida Middle Grounds, and the Suwannee River paleo channel.

supplied with water directly from the Florida aquifer (Thulman 2006:66-102). Put most simply, terrestrial analogues indicate where there are sinkholes, there are Paleoindians. Conversely, where there are no karst features, Paleoindian remains do not occur. 
This, in turn, suggests that the lower elevation area between the Florida Middle grounds and the modern shoreline should have been more attractive to people near the end of the Pleistocene due to the greater amount of available water. The 2007 documentation of numerous karst features in this area appears to support an increased exposure of the surficial aquifer as well as the attendant high potential for Paleoindian-era archaeological sites. 
By working from the modern shoreline out to the Florida Middle Grounds, we should follow the Suwannee and Ocala limestone formations with their numerous karst features well out into the inundated late Pleistocene landscape. As with the 2008 field project, we will employ underwater cameras for

1. Description of operations:
a. Scuba Divingoperations to characterize targets and take samples using nitrox (mix?)
b. Still/Video Recording 
Project Still is a high end Nikon digital camera – not sure what model.  We will get JPG and TIF file types.

Project Video is OER’s Sony DCR-VX2000 NTSC shooting mini DV tapes

c. Small boat operations (? Not sure)
d. Archaeological 

Remote Sensing Data:

Klein 3075 combined side scan sonar and sub bottom profiler. Not sure of file types but there should be two raw data file types, one each for the SSS and SBP.   Sonar Wiz MAP will be used for post processing data for SSS and SBP.  Could be several files types depending on how data is processed.

Site characterization

1. Cores: Aluminum push tube cores to sample bottom sediment.  Samples will undergo three types of analysis post- cruise

a. Geological

b. Optical Stimulated Luminescence (OST)

c. Carbon 14

2. Grab Samples to characterize bottom sediment

3. Rock to characterize geology

4. Wood – if found

5. Faunal – Pleistocene faunal remains if found

6. Artifacts – if found

7. Water samples may be taken to test for salinity, pH, and other standard tests post cruise.  I don’t have a list 

e. Visits - education and outreach events

f. Other
2. Itinerary:

Summary
Mob: July 21 and 22, R/V Weatherford, St Petersburg, Fl

Cruise: July 23 to Aug 4

Demob:  Arrive St Petersburg and demob August 5.

Details - dates, times, way points, activities

July 21st & 22nd 

Test all remote sensing equipment (Klein towfish and computers), tethered video camera, test O2% in ALL Nitrox tanks and label them.  Test underwater still and video camera.   Load all gear onto Weatherbird II.  The winch, cable, and slip ring, and counting snatch block will already be installed on deck or should be finished on 21st/22nd.

July 23rd and 24th
Be ready to leave the FIO/USF dock at 6am.  We will have a safety briefing and instructions from ship crew before embarking or while underway on the Weatherbird II.

We will head to the northeastern end of the Florida Middle Grounds and try to locate what appears to have been a landlocked lake perched on the eastern FMG ridge.  The western edge of this lake is located: 1.5 nm south of N 28d 36.826 and .5nm east of 84d 15.444    The top edge is in roughly 80 feet of water and the bottom has shelves that are between 100 and 120 feet deep.  

Two dives are planned initially- a deep one and then a shallower one.  If we locate anything of great interest that demands more attention we will stay here an extra day and plan two more dives if shallow or only one extra dive if the site is beyond 100ft deep.  The Weatherbird II will be anchored as near the edge of this feature as possible to allow the dives to occur in adjacent areas.  Divers will examine the bottom for any terrestrial remnants (wood, bones, artifacts, riverine or sinkhole features, etc), collect sediment and rock samples as appropriate, and take pictures and video.

If we arrive in the research area too late to dive on the 23rd we will consider deploying the towfish overnight and run transects to collect both side scan and sub-bottom data for this “lake” feature.

July 24th and 25th 

After the last dive in the FMG’s we will return to the southern edge of Research Sub-Area 1 from 2008.  This is the area of the Paleo-Suwannee(?) river channel.  We will run transects adjacent to Area 1 for a full day to help focus exactly where we want to dive and give the divers a full day to off-gas from the FMG dives.  The bottom of the Paleochannel is between 120 and 130 feet underwater.  The channel edges are in 110 to 120 feet of water.  Our goal is to locate the inside peninsula formed by the intersection of the Paleo-Suwannee(?) and the other paleochannel.  Michael Faught crossed what he felt was the Paleo-Suwannee channel at:

28.623625d N and 84.09812833d W and we will try and include a transect over this location.

July 26th, 27th, possibly 28th
Two days of diving are planned at this intersection- one dive to circa 130 feet each day.  An additional, shallower dive, less than 100 feet may be made between 9 and 12nm to the west of the paleochannel on the shallowest portion (and eastern edge of the lake) of the FMG if logistics and diver requirements permit.

If we do indeed locate a site of importance we will stay here an extra day and have a third dive to 130 feet on the 28th but with no additional diving planned that day.  We will need to give the divers a break at this point so either the 28th or 29 will have NO diving and we will switch to remote sensing the Paleo-Suwannee(?) channel towards the known modern Suwannee channel which is almost due northeast.  Our eventual target is the SW corner of Seahorse Reef located roughly at: W 83d 11” and N 28d 57’.  We will remote sense north of there only if time permits and we feel we have “lost” the inundated river channel.

July 28th or 29th

Continue with remote data collection using sub bottom profiler and side scan sonar.  Precise locations we wish to dive will be determined while underway based on our continuing analysis of the newly generated remote sensing data and our examination of bathymetric data

July 29th or 30th 
Resume diving- now  North of Area 1.  One deeper dive (circa 100 to 120 ft) and one or two dives less than 100 ft will be made along the landward margins of the Paleochannel as we follow it towards the mouth of the Suwannee.

July 30th or 31st
One dive planned early in the day along Paleochannel, 80 to 100ft.  Rest of the day will be spent remote sensing.  Give divers a 24 hour break.

July 31th or August 1st
Will attempt a pair of dives in the late afternoon of this day.   Dives planned to a maximum of 60ft.  In the shallower area of the Gulf closer to the modern coast the seafloor is scarred with deeper sinkhole or pit and channel like features that we would like to examine.  We are particularly interested in exposed limestone or chert outcroppings.

August 2nd and 3rd 

Plan to give divers a break for at least 24 hours and use the remote sensing equipment.  If we find particularly interesting targets in less than 100ft of water we will try two dives on the 3rd.

August 4th
In the neighborhood of Area 1 select new or previously visited site in the 110 to 130 ft range.  A second dive will be planned if we find a ridge shallower than 100 feet.  Particularly interested in the eastern margin of the Paleochanel floodplain- there is a low lying ridge roughly paralleling the channel in our side scan imagery from 2008.  Launch towfish and run them overnight for final transects in Area 1 block if we feel we missed anything or add new lines on the eastern side of Area 1.

August 5

Depending on how far from port we are we should be able to examine our last targets and do the last scuba dives in the shallowest end of the research area and head for port.  Ideally we will be in port by 5 or 6 pm.

August 6- 7th if necessary for some of the crew

Break down and clean gear in St. Pete.  Package samples for transport.  Discuss plans for data processing and next stages in the research before everyone heads home.

3. Personnel

a. List
1. Dr. James Adovasio, Mercyhurst College

2. Dr. Andrew Hemmings, University of Texas

3. Dr. Frank Vento, Clarion University of Pennsylvania
4. Dr. Thomas Loebel, CAGIS Archaeological Consulting Services
5. Dr Nicolas Alvarado, NOAA

6. Jessi Halligan, Grad Student, Texas A&M
7. Justin Haltman, Grad Student, Harvard

8. Ben Wells, Grad Student , Mercyhurst College

9. Ashley Lemke, Grad Student

Organizational structure - roles/responsibilities

Principle Investigator: Dr. James M. Adovasio, PI, Mercyhurst College, 501 East 38th Street, Erie, PA 16546-0001; adovasio@mercyhurst.edu, 814-824-2571

Principle Investigator (very much a PI and also serving the role of chief scientist): Dr. C. Andrew Hemmings, Co-PI, Texas Archaeological Research Laboratory, University of Texas at Austin, 1 University Station, R7500, Austin, TX 78712-1100; hemming@mail.utexas.edu, 620-757-4111 

Geoarchaeologist: Dr. Frank J. Vento, Department of Anthropology, Geology, and Earth Sciences, Clarion University of Pennsylvania, Clarion, PA 16214; fvento@clarion.edu, 814-393-2025

GIS and Lithic Technology: Dr. Thomas Loebel, CAGIS Archaeological Consulting Services, University of Illinois at Chicago, Department of Anthropology, 1007 W. Harrison, Chicago, IL 60607; cagis@uic.edu, 312-413-8247
4. Equipment lists:

a. Required from ship

b. Provided by science party 

5. Disposition of Data:

a. Data and samples

b. Records and reports

c. Real-time products (highlights video, high-res image CD, etc.)

6. Emergency information

7. Communications
a. They will have a sat phone but I don’t have information on it yet

8. Miscellaneous:

a. Meals ; aboard ship
Appendices:

A. Detailed project description taken from Proposal

Project Narrative

In 2007, the bicentennial of NOAA and its lineal scientific predecessor, the Coastal Survey, was celebrated. Interestingly, that year also marked another and not unrelated anniversary. Early in the fall of 1807, President Thomas Jefferson dispatched William Clark to the fossil quarry at Big Bone Lick in Kentucky. His assignment was to collect, if possible, a complete mastodon skeleton! This unusual mission proved to be eminently successful and resulted in the retrieval of numerous well-preserved paleontological specimens which are curated today in New York, Philadelphia, Monticello, and Paris, France.

In the course of excavating the faunal assemblage, five fluted points were recovered. Three of these have been housed at the Cincinnati Museum of Natural History since 1817 (Figure 1). We note this artifactual recovery for two reasons. First, though then unrecognized as such, the Big Bone Lick points are among the very earliest legitimate Paleoindian materials found in the Americas. Second, and more to the point of this proposal, the NOAA funding of our 2007–2008 project marks a unique alliance between two scientific disciplines near and dear to the interests of our third president, just as each began their third century of investigations.

By the middle of the twentieth century, points like those recovered at Big Bone Lick were viewed by the great majority of the North American archaeological community as the signature artifacts of the first occupants of the New World. Moreover, as noted in our 2007 NOAA proposal, the makers of these points (now named “Clovis” after their initial occurrence in a stratified context near Clovis, New Mexico) became central players in a highly imaginative peopling scenario called, in recent years, “Clovis-first.”
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Figure 1. Clovis points from Big Bone Lick, Kentucky.
According to this paradigm, a small group of migrants crossed the interior of the now-submerged Bering Platform about 12,000 radiocarbon years ago. After a brief sojourn in the unglaciated Bering Refugium, these pioneers were thought to have passed down the ice-free corridor between the Cordilleran and Laurentide ice sheets, thence across virtually the length and breadth of the entire unglaciated New World, arriving at the tip of South America within a scant 400–500  adiocarbon years or less.

In addition to its chronological implications, which presumed no earlier migrants to the Americas, the Clovis-first model also posited an essentially uniform technology and lifestyle for these putatively First Americans. In its later renderings, Clovis was thought to represent or constitute a unitary archaeological “culture” or complex whose members were rapidly moving, specialized, spear-wielding hunters who preyed upon and ultimately caused the extinction of some 35 genera of late Ice Age beasts.

Largely as a consequence of a series of pivotal discoveries over the past three decades, the chronological and behavioral underpinnings of the Clovis-first model have all but collapsed (cf. Adovasio and Page 2002; Adovasio and Pedler 2003, 2005; Meltzer 2009).
[image: image2.emf]
Figure 2. The eastern Gulf of Mexico showing the three sub-areas examined in 2008, the Florida Middle

Grounds, and the Suwannee River paleo channel.
As stressed in our 2007 NOAA proposal, as a direct consequence of the excavations and attendant analyses at sites like Monte Verde in coastal Chile (Dillehay 1989, 1997), Meadowcroft Rockshelter in southwestern Pennsylvania (Adovasio and Pedler 1996; Adovasio et al. 1975, 1977a, 1977b, 1978, 1989, 1990; Carlisle and Adovasio 1982), Cactus Hill in Virginia (McAvoy et al. 2000; McAvoy and McAvoy 1997), Gault in Texas (Collins 2004), and a series of early coastal sites in Peru (Dillehay 2000), it has become increasingly clear that the peopling of the western hemisphere was a much more complicated process than was previously imagined. Rather than employing a single entry route across the interior of the Bering landform, multiple colonization episodes employing multiple routes from multiple source areas in northeast Asia are now considered to have been highly likely for the spread of anatomically and behaviorally modern populations into the New World. Moreover, and at least as importantly, rather than embodying a unitary cultural adaptation, the first migrants to the New World are presently thought to have evinced a series of quite different lifestyles and subsistence strategies, many of which are broad spectrum and generalized and not as focused or specialized as had previously been thought.

Within this fluid paradigm occasioned by recent research in New World migration, coastal environments, water transportation, and aquatic and marine resource utilization are receiving much more attention than has previously been the case. Significantly, this attention has extended

into now submerged coastal environments.
The 2007 NOAA Proposal

Pursuant to these emergent interests, we submitted a successful proposal to NOAA in 2007. In that proposal, we postulated that now inundated environments in littoral zones such as the eastern Gulf of Mexico should contain evidence both of earlier coastlines with intact beach features such as dune ridges as well as indications of the initial anthropogenic use of such coastal environments. We further postulated that it should be possible to identify the channels and related geomorphological features of Florida’s west coast karst river systems which intersected these submerged coastlines during the late Pleistocene. As such, rivers would have been magnets for human occupation/utilization and, by extension, early human habitations should be located in close juxtaposition to them.

We suggested that the eastern Gulf of Mexico, specifically an area along the arc of the Ocala Uplift zone, was an ideal locus for the location, identification, and exploration of inundated coastal environments for five compelling reasons:

First, the onshore concentration of sites in Florida older than 10,500 radiocarbon years ago cluster along the Ocala Uplift zone, which contains high-quality, crypto-crystalline chert outcrops and numerous perennial water sources (Dunbar 1991:193, Figure 7). These notably include Little Salt Spring, Page-Ladsen, Sloth Hole, and Warm Mineral Springs, all of which are older than 11,000 radiocarbon years in age (Dunbar 1991, 2006; Hemmings 2005).

Second, similar clusters of sites have been documented offshore along channel and sink features in near-shore settings across the northern Gulf of Mexico (Faught 2004). By extrapolation, earlier sites should be located further offshore on earlier, inundated coastlines.

Third, inundated archaeological sites in this portion of the Gulf of Mexico should be well preserved and visually accessible for a variety of reasons. The rivers of Florida that discharge into this area do not carry a heavy sediment load, so any sites near or on the inundated channels or outlets should not be deeply buried.

Fourth, the bathymetric gradient in this portion of the Gulf of Mexico is low, suggesting that during the meltwater phase of the terminal Pleistocene, comparatively quiet water inundated the flat continental shelf without destroying surface features. The low bathymetric gradient in turn suggests that the potential for site disturbance or destruction by storms or hurricanes should bbe at least partially mitigated. 

Fifth, changes in the rate of sea level rise may also have affected the potential for archaeological site preservation, specifically in the case of very rapid, short-duration rates of sea level rise, which would have had the potential to reduce or limit the erosive effects of wave

action on terrestrial soils.
Research Summary

The NOAA funded 2008 investigations in the eastern Gulf of Mexico focused on three subareas within the greater study area (Figure 2). Research within these sub-areas confirmed many of our 2007 hypotheses. During the course of this fieldwork, we successfully: (1) located and high-resolution mapped several kilometers of a large, essentially intact, and infilled paleo-river channel east of the Florida Middle Grounds; (2) identified additional (possibly tributary) buried stream and river channels, some with clearly visible overbank deposits; (3) located and identified more than 100 infilled, stratified sinkhole features with obvious, but as yet untapped, potential for organic and artifactual preservation; and (4) (perhaps most spectacularly!) mapped nearly 10 km² of intact shallow water, near shore, sand ripples/ridges just inside the Last Glacial Maximum (LGM) shoreline at a depth of over 300 feet of water. Significantly, and as predicted in our 2007 NOAA proposal, the LGM shoreline is extraordinarily well preserved (Figure 3), as are the observed portions of the later shorelines closer to the modern west coast of Florida. Additionally, we collected sediment grab-samples and/or sediment cores from two of our three study sub-areas and secured ROV videographic documentation of portions of the study area.

Unfortunately, unanticipated mechanical problems with our research vessel precluded confirmatory dives on any of the deeper landforms or other identified features, and no archaeological remains were collected.

The infilled sinkholes with multiple layers of distinct strata are of the greatest interest archaeologically and methodologically. This type of feature was located in all three study subareas and by direct analogy to terrestrial phenomena of this kind affords great potential as archaeological/ paleontological loci. An important methodological epiphany was the practical demonstration during our 2008 fieldwork that via the use of multiple forms of data collection, we were able to locate and identify targets of high interest not visible to one or another remote sensing device alone. For example, in research Sub-Area 2 west of the Florida Middle Grounds, the side scan sonar revealed a nearly flat, monotonous, trackless sand bottom of no apparent interest; however, the sub-bottom profiler scans of the same area revealed numerous sinkholes and channels buried by up to four distinct layers of strata. As noted above, these sinkholes are of
great interest for documenting the late Pleistocene landscape and paleoenvironment as well as for their archaeological potential. Two additional results of the 2008 fieldwork should be iterated.  First, our research team has successfully navigated the steep learning curve for our specific archaeological application of remote sensing gear and ship board logistic issues related to their operation. Second, and probably more importantly, during the course of our fieldwork, interested third parties and researchers have provided highly useful data on their experiences in and near the study area as well as information on similar inundated environments elsewhere. This information specifically included locational data on an infilled sinkhole at the mouth of the Suwannee River and, further afield, locational and descriptive data on clusters of intact tree stumps off the coasts of Alabama and Virginia as well as documentation of a willow-leaf biface and a possibly associated mastodon tooth recovered 70 km off the Virginia coast. This information as well as other data provided by scholars from the University of South Florida, the Florida Institute of Oceanography, the Florida Geological Survey, and the Florida Bureau of Archaeological Research serve to underscore not only the enormous potential of investigations of inundated late Pleistocene landscapes but also facilitated the preparation of the present proposal.

Collaboration with researchers from the University of South Florida and the Florida Institute of Oceanography will continue over the winter of 2008–2009. This will involve not only the sharing of existing data but also the generation of new information. Because equipment failure prevented us from completing all of the 2007–2008 objectives, we have formulated plans to participate in University of South Florida/Florida Institute of Oceanography cruises to the Florida Middle Grounds in December 2008 and April 2009. This research will permit direct examination of perched high spots and scour areas identified in earlier phases of the project for possible accumulation(s) of bones and artifacts.
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Figure 3. Side scan sonar in Sub-Area 3 (see Figure 2), Line 1, showing near shore sand ridges associated with the LGM. The blue line in the center of the figure shows the path of the sonar device.
The 2009 Project

For 2009, we propose to build upon and enhance the results of our 2008 field project. In 2009, we will conduct a 10-day investigation of the paleochannel east of the Florida Middle Grounds in Sub-Area 1 (see Figure 2). The paleochannel has the densest concentration of infilled karst features and is expected to have the greatest likelihood of providing an Early Paleoindian Clovis-era or even older pre-Clovis archaeological site. As noted in the Project Schedule and Budget sections of this proposal (see below), increased fuel and ship costs limit our plans to 10 days at sea rather than the 14 days of the 2008 project. The reduced shipboard time precludes the investigation of Sub-Areas 2 or 3 in 2009.

The investigation of the paleochannel will include multi-beam side scan sonar and a subbottom profiler and will proceed from Sub-Area 1 eastward toward the modern shore as far it is traceable. Initially, we believed this paleochannel to be the Paleo-Suwannee, but this assumption has not yet been confirmed. To resolve this issue, after tracing the paleochannel in Sub-Area 1, we will then track the modern Suwannee Channel from its current intersection with the coast (near 29º 8” latitude, 83º 3” longitude) as it trends southwest paralleling Horseshoe Reef, until it turns south about 84º west longitude. Ideally, this transect will minimally extend to the ca. 40 m deep Clovis shoreline and connect with our previous work in Sub-Area 1.

The object of this investigation is not only to relate our documented paleochannel to extant terrestrial river systems but also to locate the confluence of this larger channel with any smaller tributaries. In the Suwannee-Santa Fe-Ichtucknee and Aucilla-Wacissa river systems, these confluences were densely occupied/utilized by early Paleoindians. By extension, such sites should also be present offshore. In this regard, we stress that we currently know of three modern river confluences where the rivers conjoin in a “T” rather than the more typically Floridian dendritic “Y”. Each of these terrestrial loci contains a large Paleoindian quarry or manufacturing/ camp site often with hundreds of thousands of artifacts. As noted below, the examination of the inundated T-shaped confluence located just southwest of Sub-Area 1 is one of the principal objectives of the 2009 research.
2009 Research Objectives

The principal research objectives for 2009 include, firstly, diver and video examination of shallow shoals and scour features in the Florida Middle Grounds. If the collaborative research with the University of South Florida/Florida Oceanographic Institute discussed above is completed on schedule, this objective will be reached before the 2009 field season. Secondly, research objectives also include the generation of remote sensing coverage of the area directly adjacent to Sub-Area 1 on its south side. As noted above, on bathymetric maps, a right angle intersection (“T”) of the previously documented paleochannel and what appear to be another river channel can be seen. Similar features have also been identified within Sub-Area 1 and in Sub-Area 2. The proposed examination will, therefore, extend our coverage and should provide the means to interface or connect our data with other extant data sets over the entire Florida Middle Grounds. Thirdly, the proposed research will also include continued examination of the paleochannel identified in 2008. As discussed above, we will continue to follow the paleochannel “upstream” as far as possible from the north side of Sub-Area 1. Near-shore, we will turn around and trace the known Suwannee Channel back into the Gulf as far as feasible. If these channels converge, it will confirm the tentative identification of the discovered channel as the Paleo-Suwannee. Fourthly, and finally, the proposed research will also include examination of several linear “channel-like” features identified north and west of Sub-Area 1. These features are trending towards the paleochannel and may well represent additional tributaries. They could also be barrier islands. If they are additional ancient river channels, they should intersect with the main paleochannel just north of Sub-Area 1. Once again, we note that based on terrestrial analogues, the confluences of major and minor tributaries afford a high potential for the location of Paleoindian sites.

Herein it is worth reiterating that the area of densest Paleoindian artifact concentration in Florida directly overlaps the chert-bearing Ocala and Suwannee limestone exposed from the Tampa Bay area north to St. Marks. This limestone area is an unconfined portion of the Florida aquifer with numerous surficial sinkhole exposures. Recent analysis of available water in the generally dryer than now Pleistocene of Florida suggests that the surficial aquifer was greatly reduced (or non-existent) in the Big Bend region and, further, that people and animals flocked to the sinkholes and springs supplied with water directly from the Florida aquifer (Thulman 2006:66-102). Put most simply, terrestrial analogues indicate where there are sinkholes, there are Paleoindians. Conversely, where there are no karst features, Paleoindian remains do not occur. 

This, in turn, suggests that the lower elevation area between the Florida Middle grounds and the modern shoreline should have been more attractive to people near the end of the Pleistocene due to the greater amount of available water. The 2007 documentation of numerous karst features in this area appears to support an increased exposure of the surficial aquifer as well as the attendant high potential for Paleoindian-era archaeological sites. 

By working from the modern shoreline out to the Florida Middle Grounds, we should follow the Suwannee and Ocala limestone formations with their numerous karst features well out into the inundated late Pleistocene landscape. As with the 2008 field project, we will employ underwater cameras for visual documentation and divers cleared to at least 120 ft for ground truthing and sampling.
Significance and Expected Results

The significance and expected results of the 2009 project parallel those advanced for the 2007–2008 field work. We stress that the exploratory research proposed here is congruent with specific targets of interest in the Gulf of Mexico as articulated in the Regional Ocean Exploration Workshop Summary Report, particularly the "Florida Escarpment" and "Shelf Break Along the Northern and Eastern Gulf" sections of that document (NOAA 2002:38–39). Additionally, the methodologies proposed here are consistent with the enabling technologies suggested for this type of archaeological exploration in the aforespecified document (NOAA 2002:29). As detailed above, these protocols employ a combination of funneled and targeted exploration strategies to generate archaeological targets of interest which are then documented and investigated (sensu NOAA 2002:16).

It is confidently anticipated that the location, identification, and documentation of submerged archaeological sites on any of the shorelines older than 10,000 radiocarbon years will have great significance on a variety of levels.  

Firstly, and most obviously, the discovery of prehistoric archaeological material beyond the 40 m isobath will definitively confirm that human populations were present upon and utilized these paleo-shorelines. While confirmation of the use of near-shore submerged coastal margins has been provided for very limited portions of the Pacific littoral zone and, as noted above, for portions of the study area, direct in situ evidence for the use of earlier and more distant submerged coastlines has been lacking.

Secondly, depending on the number, distribution, and type(s) of sites recorded, as well as their state of preservation, it should be possible to address a number of very specific issues about the nature, timing, and trends of the human occupancy and use of this portion of the Gulf of Mexico. If a variety of site types can be identified and directly dated, it should be possible to identify not only the initial use of the littoral zone in this area, but also to characterize the nature of these occupations. If offshore preservation of organic materials is even remotely similar to near-shore conditions, it should be possible to address the subsistence strategies and lifestyles of these earliest coastal dwellers with far greater clarity than that provided by terrestrial sites which are much further inland and quite distant from the ancient shorelines.

Thirdly, in addition to potentially illuminating the timing of, use, and lifestyles of the earliest dwellers of the eastern Gulf of Mexico coastline, the recovery of technologically diagnostic cultural material may help to elucidate the possible cultural affinities of these populations. Obviously, the recovery of Clovis-related material would dramatically enhance the known distribution of that cultural horizon, while the recovery of non-Clovis material would contribute to the understanding of prehistoric cultural diversity and the possible antecedents of Clovis in this part of southeastern North America.

Fourthly, from a purely paleoenvironmental perspective, it is anticipated that the proposed research will recover direct evidence confirming the early subaerial exposure of this portion of the continental shelf. As we noted in our 2007 proposal, the oldest direct evidence of an inundated terrestrial surface in the eastern Gulf of Mexico is an oak stump found at the J & J Hunt site in the paleo-Aucilla river drainage (Balsillie and Donoghue 2004:42). Dated to 7240 ± 100 radiocarbon years ago, this stump provides a minimum age for the inundation of this part of the eastern Gulf of Mexico coastline. Any similar finds in the proposed area of exploration will, at a minimum, be older than 10,000 radiocarbon years ago and thus highly informative of sea level rise rates.

Fifthly, the already completed and proposed work fills a void in the NOAA Office of Natural Marine Sanctuaries Plan to create marine protection areas. Cultural resources, particularly shipwrecks and other maritime heritage sites, are mentioned as important but because of a severe lack of hard data, the inundated landforms are not described or discussed in detail. This is precisely the kind of information our offshore work is in the process of gathering and analyzing. 

In this regard, we stress that the direct observation, instrumental, and photographic documentation and assessment of the LGM and later shorelines are of great significance of and by themselves. These geological features, including the intersecting paleochannels, dune ridges, sand ripples, and possible barrier islands as well as the juxtaposed in-filled karst features have not been the subject of systematic scrutiny previously. Their continued study affords the potential for not only better understanding the dynamics of late Pleistocene and early post- Pleistocene sea level rise, but also provides a clearer perspective on sub-aqueous sedimentation and erosion-related issues.

Also complimenting NOAA interests is the potential of generating new bathymetric data. Examination of NOAA maps in the Topographic and Bathymetric Data Gap Analysis by Collection Data series (e.g., maps BW38, BW39 and BX38) indicates that there has been little bathymetric data generated in the 25 km nearest to shore and even less further out to sea, particularly on the northeastern margin of our planned 2009 fieldwork. Our proposed research in 2009 will add significant new and complimentary bathymetric data to the extant data base and thus help fill existing lacunae in the record.
B. Primary operating area maps: see proposal
C. Permits and certifications

D. Contact information: See personnel above

