
Sea level rise and a Florida mortuary pond: how oysters (crassostrea
virginica) reveal past climate change at the Manasota key offshore
archaeologyical site
Price, M.R.

Citation
Price, M. R. (2023, November 29). Sea level rise and a Florida mortuary pond: how oysters
(crassostrea virginica) reveal past climate change at the Manasota key offshore
archaeologyical site. Retrieved from https://hdl.handle.net/1887/3665190
 
Version: Publisher's Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/3665190
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3665190


162 

References 
Adovasio, J. M. and C. Andrew Hemmings 

2009    Inner Continental Shelf Archaeology in the Northeast Gulf of Mexico. Paper presented at 
the 74th Annual Meeting of the Society for American Archaeology, pp. 1–10. Atlanta, Georgia. 

 
Adovasio, James M., David C. Hyland, Rhonda L. Andrews, and Jeff S. Illingworth, with assistance from R. 
B. Burgett, Alan R. Berkowitz, D. E. Strong, and D. A. Schmidt 

2002     Wooden Artifacts. Windover: Multidisciplinary Investigations of an Early Archaic Florida 
Cemetery, edited by Glen H. Doran, pp. 166–190. University Press of Florida, Gainesville. 

 
Almy, Marion 

1975     Warm Mineral Springs National Register of Historic Places Nomination Form. Florida 
Master Site File. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
1976    A Survey and Assessment of Known Archaeological Sites in Sarasota County, Florida. 
Master’s thesis, Department of Anthropology, University of South Florida, Tampa. 
 

Alves, Eduardo Q., Kita D. Macario, Fernando P. Urrutia, Renan P. Cardoso, and Christopher Bronk 
Ramsey 

2019    Accounting for the Marine Reservoir Effect in Radiocarbon Calibration. Quaternary 
Science Reviews 209:129–138. 
 

Anderson, David G. 
1995    Recent Advances in the Paleoindian and Archaic Period Research in the Southeastern 
United States. Archaeology of Eastern North America 23:145–176. 
 
1996    Models of Paleoindian and Early Archaic Settlement in the Lower Southeast. In The 
Paleoindian and Early Archaic Southeast, edited by David G. Anderson and Kenneth E. Sassaman, 
pp. 29–57. The University of Alabama Press, Tuscaloosa. 
 

Anderson, David G. and Kenneth E. Sassaman 
1996    Modelling Paleoindian and Early Archaic Settlement in the Southeast: A Historical 
Perspective. In The Paleoindian and Early Archaic Southeast, edited by David G. Anderson and 
Kenneth E. Sassaman, pp. 16–28. The University of Alabama Press, Tuscaloosa. 
 
2012    Recent Developments in Southeastern Archaeology: From Colonization to Complexity. The 
Society for American Archaeology Press, Washington, D.C. 

 
Anderson, David G., Stephen J. Yerka, and J. Christopher Gillam 

2010    Employing High-Resolution Bathymetric Data to Infer Possible Migration Routes of 
Pleistocene Populations. Current Research in the Pleistocene 27:60–64. 
 

Andrus, C. Fred T. 
2011    Shell Midden Sclerochronology. Quaternary Science Reviews 30:2892–2905. 

 
2012    Molluscs as Oxygen-Isotope Season-of-Capture Proxies in Southeastern United States 
Archaeology. In Anthropological Papers American Museum of Natural History 97:123–133. 



163 

Andrus, C. Fred T. and Douglas E. Crowe 
2000    Geochemical Analysis of Crassostrea virginica as a Method to Determine Season of 
Capture. Journal of Archaeological Science 27:33–42. 

 
Andrus, C. Fred T. and Victor D. Thompson 

2012    Determining the Habitats of Mollusk Collection at Sapelo Island Shell Ring Complex, 
Georgia, USA using Oxygen Isotope Sclerochronology. Journal of Archaeological Science 39:215–
228. 

 
Anuskiewicz, Richard J. 

1987    Preliminary Archaeological Investigations at Ray Hole Spring. In Proceedings: 8th Annual 
Gulf of Mexico Information Transfer Meeting, Minerals Management Service, pp. 416–418. US 
Department of the Interior, Gulf of Mexico OCS Regional Office. 
 
1988     Preliminary Archaeological Investigations at Ray Hole Spring in the Eastern Gulf of 
Mexico. Florida Anthropologist 41:181–185.  

 
Anuskiewicz, Richard J. and James S. Dunbar 

1993     Evidence of Prehistoric Man at Ray Hole Spring: A drowned sinkhole located 32 km 
offshore on the continental shelf in 12 m seawater. Diving for Science, edited by Heine and Cran, 
pp. 1–11. In Proceedings of the 13th Annual Scientific Diving Symposium, American Academy of 
Underwater Sciences. Pacific Grove, California. 

 
Astrup, Peter Moe, Jonathan Benjamin, Francis Stankiewicz, Katherine Woo, John McCarthy, Chelsea 
Wiseman, Paul Baggaley, Katarina Jerbić, Madeline Fowler, Claus Skriver, and Geoff Bailey, 

2021    A Drowned Mesolithic Shell Midden Complex at Hjarnø Vesterhoved, Denmark and its 
Wider Significance. Quaternary Science Reviews 258:106854. 

 
Austin, Robert J., Lisabeth Carlson, and Richard W. Estabrook 

2009    Archaic Period Faunal use in the West-Central Florida Interior. Southeastern Archaeology 
28(2):148–164. 

 
Bailey, Geoffrey, Margaret R. Deith and Nicholas J. Shackleton 

1983     Oxygen Isotope Analysis and Seasonality Determinations: Limits and Potential of a New 
Technique. American Antiquity 48(2):390–398. 

 
Balsillie, James H., and Joseph F. Donoghue 

2004    High Resolution Sea-Level History for the Gulf of Mexico Since the Last Glacial Maximum, 
Florida Geological Survey, Report of Investigations no. 103. Copies available at Florida Division of 
Historical Resources, Bureau of Archaeological Research, Tallahassee. 

 
Beets, Cay J., Simon R. Troelstra, Pieter M. Grootes, M‐J. Nadeau, K. van der Borg, AFM De Jong, Corinne 
L. Hofman, and Menno LP Hoogland 

2006    Climate and pre-Columbian settlement at Anse à la Gourde, Guadeloupe, northeastern 
Caribbean. Geoarchaeology 21(3):271–280. 

 
Benjamin, Jonathan 



164 

2010    Submerged Prehistoric Landscapes and Underwater Site Discovery: Reevaluating the 
‘Danish Model’ for International Practice. Journal of Island and Coastal Archaeology 5:253–270. 

 
Blitz, John H., C. Fred T. Andrus, and Lauren E. Downs 

2014    Sclerochronological Measures of Seasonality at a Late Woodland Mound on the 
Mississippi Gulf Coast. American Antiquity 79(4):697–711. 

 
Boudreaux, Michelle 

2005    Native and Invasive Competitors of the Eastern Oyster Crassostrea virginica in Mosquito 
Lagoon, Florida. Unpublished Master’s Thesis, University of Central Florida, College of Arts and 
Sciences, Department of Biology, Orlando. 

 
Bronk Ramsey, Christopher  

2009    Bayesian Analysis of Radiocarbon Dates. Radiocarbon 51(1):337–360. 
 
2021    OxCal Program, Version 4.4.4. 

 
Brown, Shannon W. 

2012    Salinity Tolerance of the Oyster Mudworm Polydora websteri. Master’s thesis, School of 
Marine Sciences, University of Maine, Orono.  

 
Bullen, Ripley P., Adelaide K. Bullen, and Carl J. Clausen 

1968    The Cato Site Near Sebastian Inlet, Florida. The Florida Anthropologist 21(1):14–16. 
 
Butler, Philip A. 

1954    Summary of Our Knowledge of the Oyster in the Gulf of Mexico. Fish and Wildlife Service, 
United States Department of the Interior, Fishery Bulletin, 55:479–489. 

 
Campbell, Greg 

2008    Beyond means to meaning: Using distributions of shell shapes to reconstruct past 
collecting strategies. Environmental Archaeology 13(2):111–121. 

 
2010    Oysters ancient and modern: potential shape variation with habitat in flat oysters (Ostrea 
edulis L.), and its possible use in archaeology. MUNIBE 31:176–187. 

 
Cannarozzi, Nicole R. 

2012    Estimating the Season of Harvest of the Eastern Oyster (Crassostrea virginica) from St. 
Catherine’s Shell Ring. In Anthropological Papers American Museum of Natural History 97:171–
185. 

 
Cannarozzi, Nicole R. and Michal Kowalewski 

2019    Seasonal Oyster Harvesting Recorded in a Late Archaic Period Shell Ring. PLoS ONE 
14(11):1–26. 

 
Carr, Robert S. 

1998     Florida Master Site File Site Form, Ryder Pond 8LL01850. On file Florida Master Site File, 
Tallahassee. 

 



165 

Cherkinsky, Alexander, Thomas J. Pluckhahn, and Victor D. Thompson 
2014    Variation in Radiocarbon Age Determinations from the Crystal River Archaeological Site, 
Florida. Radiocarbon 56(2):801–810. 

 
Clausen, Carl J., Harold Kelly Brooks, and Al B. Wesolowsky 

1975     The Early Man Site at Warm Mineral Springs, Florida. Journal of Field Archaeology 
2(3):191–213. 

 
Coakley, Jessica Marie 

2004    Growth of Eastern Oyster, Crassostrea virginica, in Chesapeake Bay. Unpublished 
Master’s Thesis, Marine, Estuarine, and Environmental Science, University of Maryland, College 
Park. 

 
Cockrell, Wilburn A. 

1977    8SO32 Tarpon Point. Florida Master Site File form. Copies available at Florida Division of 
Historical Resources, Bureau of Archaeological Research, Tallahassee. 
 
1987    Results and Implications of the Multidisciplinary Archaeological Research Project at 
Warm Mineral Springs, Florida. In Proceedings: 8th Annual Gulf of Mexico Information Transfer 
Meeting, Minerals Management Service, pp. 413–414. US Department of the Interior, Gulf of 
Mexico OCS Regional Office. 
 
1990     Archaeological Research at Warm Mineral Springs, Florida. Diving for Science: 
Proceedings of the American Academy of Underwater Science 10th Annual Scientific Diving 
Symposium 60–78. 

 
Cook Hale, Jessica W. and Matthew Sanger 

2020    Cultural Spaces and Climate Change: Modeling Holocene Archaeological Settlement 
Patterns on the Coastal Plain of the Southeastern United States. Journal of Anthropological 
Archaeology 59:101198. 

 
Cook Hale, Jessica, Jonathan Benjamin, Katherine Woo, Peter Moe Astrup, John McCarthy, Nathan Hale, 
Francis Stankiewicz, Chelsea Wiseman, Claus Skriver, Ervan Garrison, Sean Ulm, and Geoff Bailey 

2021    Submerged landscapes, marine transgression and underwater shell middens: 
Comparative analysis of site formation and taphonomy in Europe and North America. 
Quaternary Science Reviews 258:106867. 

 
Cooper, Jago and Richard Boothroyd 

2011    Living Islands of the Caribbean: A View of Relative Sea Level Change from the Water’s 
Edge. In Communities in Contact: Essays in Archaeology, Ethnohistory, and Ethnography of the 
Amerindian Circum-Caribbean, edited by Corinne L. Hofman and Anne van Duijvenbode, pp. 
393–404. Sidestone Press, Leiden. 

 

Cronyn, Janey M. 
1990     Elements of Archaeological Conservation. Routledge, London. 
 

Crook, Morgan R. 



166 

1992     Oyster Sources and their Prehistoric Use on the Georgia Coast. Journal of Archaeological 
Science 19:483–496. 
 

Davis, Loren, Alexander Nyers, Jillian Maloney, Neal Driscoll, and Shannon Klotsko 
2018 Searching Oregon’s Outer Continental Shelf for Submerged First American Sites: Theory, 
Methods, and Recent Discoveries. Paper presented at the 83rd Annual Meeting of the Society 
for American Archaeology, Washington D.C. 

 
Dickel, David N. 

2002     Analysis of Mortuary Patterns. In Windover: Multidisciplinary Investigations of an Early 
Archaic Florida Cemetery, edited by Glen H. Doran, pp. 73–96. University Press of Florida, 
Gainesville. 

 
Dickel, David N. and Glen H. Doran 

2002     Environmental and Chronological Overview of the Region. In Windover: Multidisciplinary 
Investigations of an Early Archaic Florida Cemetery, edited by Glen H. Doran, pp. 39–58. 
University Press of Florida, Gainesville. 

 
Dincauze, Dena F.  

1996    Modeling Communities and Other Thankless Tasks. In The Paleoindian and Early Archaic 
Southeast, edited by David G. Anderson and Kenneth E. Sassaman, pp. 421–424. The University 
of Alabama Press, Tuscaloosa. 

 
Donahue, Jack and James M. Adovasio 

1985    Teaching Geoarchaeology. Anthropology and Education Quarterly 16(4):306–3310. 
 
Doran, Glen H. 

1987    A Consideration of Archaeological Wetsites. In Proceedings: 8th Annual Gulf of Mexico 
Information Transfer Meeting, Minerals Management Service, pp. 402–412. US Department of 
the Interior, Gulf of Mexico OCS Regional Office. 
 
2002a     Introduction to Wet Sites and Windover (8BR246). In Windover: Multidisciplinary 
Investigations of an Early Archaic Florida Cemetery, edited by Glen H. Doran, pp. 1–38. 
University Press of Florida, Gainesville. 
 
2002b     The Windover Radiocarbon Chronology. In Windover: Multidisciplinary Investigations of 
an Early Archaic Florida Cemetery, edited by Glen H. Doran, pp. 59–72. University Press of 
Florida, Gainesville. 

 
Doran, Glen H., Arthur Lee, Jerald T. Milanich, Barbara A. Purdy, Terrance L. Simpson, Louis D. Tesar, 
Brent R. Weisman, and Nancy Marie White. 

2008    Florida Archaeology: An Overview. Florida Anthropological Society. Florida Master Site 
File Manuscript #14742. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 

 
Drexler, Michael, Melanie L. Parker, and Stephen P. Geiger 

2014    Biological Assessment of Eastern Oysters (Crassostrea virginica) Inhabiting Reef, 
Mangrove, Seawall, and Restoration Substrates. Estuaries and Coasts 37:962–972. 



167 

 
Duggins, Ryan M. 

2012     Florida’s Paleoindian and Early Archaic: A GIS Approach to Modeling Submerged 
Landscapes and Site Distribution on the Continental Shelf. Ph.D. dissertation, Department of 
Anthropology, Florida State University, Tallahassee. 
 
2018    Investigating and Preserving Florida’s Submerged Prehistory: Manasota Key Offshore. 
Paper presented at the 70th Annual Meeting of the Florida Anthropological Society, St. 
Petersburg, Florida. 
 
2019    Submerged Prehistoric Archaeology of Florida’s Gulf Coast: Manasota Key Offshore. 
Paper presented at the 71st Annual Meeting of the Florida Anthropological Society, Crystal 
River.  

 
Duggins, Ryan M. and Franklin H. Price 

2016    A drowned prehistoric burial site in the Gulf of Mexico. Paper presented at the 73rd 
Annual Meeting of the Southeastern Archaeological Conference, Athens, Georgia. 

 
Duggins, Ryan M., Franklin H. Price, Melissa R. Price, Ivor R. Mollema, and Neil N. Puckett 

2018    Manasota Key Offshore: A Prehistoric Cemetery in the Gulf of Mexico. Paper presented 
at the 51st Annual Meeting of the Society for Historical Archaeology, New Orleans. 

 
Dunbar, James S. 

1987    Archaeological Sites in the Drowned Tertiary Karst Region of the Eastern Gulf of Mexico. 
In Proceedings: 8th Annual Gulf of Mexico Information Transfer Meeting, Minerals Management 
Service, pp. 418–423. US Department of the Interior, Gulf of Mexico OCS Regional Office. 

 
Dunbar, James S. and Benjamin I. Waller 

1983    A Distribution Analysis of the Clovis/Suwanee Paleo-Indian sites of Florida, a Geographic 
Approach. Florida Anthropologist 36:18–30.  
 

Dunbar, James S. and S. David Webb 
1996    Bone and Ivory Tools from Submerged Paleoindian Sites in Florida. In The Paleoindian 
and Early Archaic Southeast, edited by David G. Anderson and Kenneth E. Sassaman, pp. 331–
353. The University of Alabama Press, Tuscaloosa. 

 
Eastern Oyster Biological Review Team 

2007    Status Review of the Eastern Oyster (Crassostrea virginica). Report to the National 
Marine Fisheries Service, Northeast Regional Office. February 16, 2007. NOAA Tech. Memo. 
NMFS F/SPO-88. 

 
Emery, Kenneth O. and Robert L. Edwards 

1966    Archaeological Potential of the Atlantic Continental Shelf. American Antiquity 31:733–
737. 
 

Epstein, Samuel, Ralph Buchsbaum, Heinz A. Lowenstam, and Harold C. Urey 
1953    Revised Carbonate-Water Isotopic Temperature Scale. Geological Society of America 
Bulletin 64:1315–1326. 



168 

 
Erlandson, Jon Mcvey 

2002    Anatomically Modern Humans, Maritime Voyaging, and the Pleistocene Colonization of 
the Americas. In The First Americans: The Pleistocene Colonization of the New World, edited by 
Nina G. Jablonski, pp. 59–92. California Academy of Sciences, San Francisco. 

 
Faught, Michael K. 

1987    Some Archaeological Sites in the Apalachee Bay of Florida. In Proceedings: 8th Annual 
Gulf of Mexico Information Transfer Meeting, Minerals Management Service, pp. 415–416. US 
Department of the Interior, Gulf of Mexico OCS Regional Office. 
 
2002     Submerged Paleoindian and Archaic Sites in the Big Bend, Florida. Journal of Field 
Archaeology 29:273–290. 
 
2004     The Underwater Archaeology of Paleolandscapes, Apalachee Bay, Florida. American 
Antiquity 69(2):275–289. 
 
2014    Remote Sensing, Target Identification, and Testing for Submerged Prehistoric Sites in 
Florida: Process and Protocol in Underwater CRM Projects. In Prehistoric Archaeology of the 
Continental Shelf: A Global Review, edited by J. Flatman, A. Evans, and N. Flemming, pp. 37–52. 
Dordrecht: Springer. 

 
Faught, Michael K. and Joseph F. Donoghue  

1997     Marine Inundated Archaeological Sites and Paleofluvial Systems: Examples from a Karst-
Controlled Continental Shelf Setting in Apalachee Bay. Geoarchaeology 12:417–458. 

 
Faught, Michael K. and Shawn Joy  

2019    The Potential for Offshore Industry to Enable Discovery of Paleo-Landscapes and 
Evidence for Early People: Past Present and an Optimistic Future. In Proceedings of the Annual 
Offshore Technology Conference, pp. 1–11. Houston, Texas. 

 
Faught, Michael K. and Charlotte Donald Pevny 

2019    Pre-Clovis to the Early Archaic: Human Presence, Expansion, and Settlement in Florida 
over Four Millennia. PaleoAmerica 5(1):73–87. 
 

Florida Bureau of Archaeological Research (BAR) 
2016a   Archaeological Field Notes, Manasota Key Offshore Survey and Site Assessment, July 14–
17, 2016. Copies available at Florida Division of Historical Resources, Bureau of Archaeological 
Research, Tallahassee. 
 
2016b   Archaeological Field Notes, Manasota Key Offshore Survey and Site Assessment, 
September 18–22, 2016. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2017a   Archaeological Field Notes, Manasota Key Offshore Site Excavation, September 20–25, 
2017. Copies available at Florida Division of Historical Resources, Bureau of Archaeological 
Research, Tallahassee. 
 



169 

2017b   Archaeological Field Notes, Manasota Key Offshore Site Excavation, October 11–21, 
2017. Copies available at Florida Division of Historical Resources, Bureau of Archaeological 
Research, Tallahassee. 
 
2017c   Archaeological Field Notes, Manasota Key Offshore Excavation, November 4–18, 2017. 
Copies available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 
 
2017d   Manasota Key Offshore (8SO7030): Preliminary Report. Florida Master Site File 
Manuscript #26772. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2018a   Archaeological Field Notes, Manasota Key Offshore Site Excavation, September 21–
October 1, 2018. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2018b   Archaeological Field Notes, Manasota Key Offshore Site Excavation, October 24–
November 3, 2018. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2018c   Archaeological Field Notes, Manasota Key Offshore Site Excavation, November 3–
December 13, 2018. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2020    Manasota Key Offshore (8SO7030): 2020 Quarterly Report 1, BOEM Cooperative 
Agreement M19AC00014. Submitted to Bureau of Ocean Energy Management. Florida Master 
Site File Manuscript #26771. Copies available at Florida Division of Historical Resources, Bureau 
of Archaeological Research, Tallahassee. 
 
2021    Shifting Shorelines: An Environmental Approach to Cultural Resource Investigation along 
Florida’s Gulf Coast. State of Florida Department of Environmental Protection Standard Grant 
Agreement CZ327. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 

 
Foster, Emmett R. and Rebecca J. Savage  

1989    Historic Shoreline Changes in Southwest Florida. In Coastal Zone: The Proceedings of the 
6th Symposium on Coastal and Ocean Management 5:4420–4433, The American Society of Civil 
Engineers, New York. 

 
Fradkin, Arlene 

2008    Applying a Measure for Determining Season of Oyster Harvesting: A Case Study of a Pre-
Columbian Florida Site, USA. Archaeofauna 17:147–156. 

 
Galtsoff, Paul S. 

1964    The American Oyster Crassostrea virginica (Gmelin). Fishery Bulletin of the Fish and 
Wildlife Service,” United States Government Printing Office, Washington, D.C. 

 
Garrison, Ervan G. and Jessica W. Cook Hale 



170 

2020    “The Early Days” – Underwater Prehistoric Archaeology in the USA and Canada. The 
Journal of Island and Coastal Archaeology 16(1):27–45. 

 
Gibbs, Martin 

2006    Cultural Site Formation Processes in Maritime Archaeology: Disaster Response, Salvage 
and Muckelroy 30 Years on. The International Journal of Nautical Archaeology 35(1):4–19. 

 
Gifford, Diane 

1981    Taphonomy and Paleoecology: A Critical Review of Archaeology’s Sister Disciplines. 
Advances in Archaeological Method and Theory 4:365–438. 

 
Gladfelter, Bruce G.  

1981    Developments and Directions in Geoarchaeology. Advances in Archaeological Method 
and Theory 4:343–364. 

 
Gregory, Braden R.B., Eduard G. Reinhardt, and John A. Gifford 

2017    The Influence of Morphology on Sinkhole Sedimentation at Little Salt Spring, Florida. 
Journal of Coastal Research 33(2):359–371. 

 
Grøn, Ole, Lars Ole Boldreel, Morgan F. Smith, Shawn Joy, Rostand Tayong Boumda, Andreas Mäder, 
Niels Bleicher, Bo Madsen, Deborah Cvikel, Björn Nilsson, Arne Sjöström, Ehud Galili, Egon Nørmark, 
Changqing Hu, Qunyan Ren, Philippe Blondel, Xing Gao, Petra Stråkendal, and Antonio Dell’Anno 

2021    Acoustic Mapping of Submerged Stone Age Sites—A HALD Approach. Remote Sensing 
13(445):1–27. 

 
Gunter, Gordon 

1938    Comments on the shape, growth and quality of the American oyster. Science 
88(2293):546–547. 

 
Gusick, Amy E. and Michael K. Faught 

2011     Prehistoric Archaeology Underwater: A Nascent Subdiscipline Critical to Understanding 
Early Coastal Occupations and Migration Routes. In Trekking the Shore: Changing Coastlines and 
the Antiquity of Coastal Settlement, Interdisciplinary Contributions to Archaeology, edited by 
N.F. Bicho et al., pp. 27–50. Springer, New York. 

 
Hadden, Carla S. and Alexander Cherkinsky  

2017    Carbon Reservoir Effects in Easter Oyster from Apalachicola Bay, USA. Radiocarbon 
59(5):1–10. 

 
Hadden, Carla S. and Margo Schwadron  

2019    Marine Reservoir Effects in Eastern Oyster (Crassostrea virginica) from Southwestern 
Florida, USA. Radiocarbon 61(5):1501–1510. 
 

Hadden, Carla S., Ian Hutchinson, and Andrew Martindale 
2023    Dating Marine Shell: A Guide for the Wary North American Archaeologist. American 
Antiquity 88:62–78. 

 
Hadden, Carla S., Kathy M. Loftis, and Alexander Cherkinsky 



171 

2018    Carbon Isotopes in Shell Carbonate, Conchiolin, and Soft Tissues in Eastern Oyster 
(Crassostrea virginica). Radiocarbon 1–13. Selected Papers from the 2nd Radiocarbon in the 
Environment Conference, Debrecen, Hungary. 

 
Halligan, Jessi J., Michael R. Waters, Angelina Perrotti, Ivy J. Owens, Joshua M. Feinberg, Mark D. 
Bourne, Brendan Fenerty, Barbara Winsborough, David Carlson, Daniel C. Fisher, Thomas W. Stafford Jr., 
and James S. Dunbar 

2016    Pre-Clovis Occupation 14,550 years ago at the Page-Ladson site, Florida, and the Peopling 
of the Americas. Science Advances 2(5):1–9. 

 
Harding, Juliana M., Howard J. Spero, Roger Mann, Gregory S. Herbert, and Jennifer L. Sliko.  

2010     Reconstructing Early 17th Century Estuarine Drought Conditions from Jamestown 
Oysters. Proceedings of the National Academy of Science Journal 107(23):10549–10554. 

 
Hassan, Fekri A.  

1979    Geoarchaeology: The Geologist and Archaeology. American Antiquity 44(2):267–270. 
 

Heaton, Timothy J., Peter Köhler, Martin Butzin, Edouard Bard, Ron W. Reimer, William E.N. Austin, 
Christopher Bronk Ramsey, Peter M. Grootes, Konrad A. Hughen, Bernd Kromer, and Paula J. Reimer  

2020    Marine20—the marine radiocarbon age calibration curve (0–55,000 cal BP). Radiocarbon 
Aug 1:1–42. 

 
Hemmings, Christopher Andrew 

2004    The Organic Clovis: A Single Continent-Wide Cultural Adaptation. PhD dissertation, 
Department of Anthropology, University of Florida, Gainesville. 

 
Hofman, Corinne L. and Menno L.P. Hoogland 

2018    A cultural framework for Caribbean island historical ecology across the Lesser Antilles. In: 
Siegel P.E. (Ed.), Island historical ecology: Socionatural landscapes of the Eastern and Southern 
Caribbean, 34–56. New York: Berghahn Books. 

 
Hofman, Corinne L., Jaime R. Pagán-Jiménez, Michael H. Field, Henry Hooghiemstra, Julijan A.M. 
Vermeer, Philippa Jorissen, Sebastiaan Knippenberg, Benoît Bérard, and Menno L.P. Hoogland 

2021    Mangrove archives: unravelling human-environment interactions from deeply buried 
deposits at the site Anse Trabaud, Martinique, Lesser Antilles (1290 – 780 cal BP). Journal of 
Environmental Archaeology. 

 
International Atomic Energy Agency 

2013     RCWIP (Regionalized Cluster-Based Water Isotope Prediction) Model – gridded 
precipitation δ18O|δ2H| δ18O and δ2H isoscape data. International Atomic Energy Agency, 
Vienna, Austria. 

 
Jenkins, Wally T. 

1955    The Exploration of Wakulla Springs Cave: 8WA24A. Florida Master Site File. Copies 
available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 

 
Johnson, Paul D., Arthur E. Bogan, Kenneth M. Brown, Noel M. Burkhead, and James R. Cordeiro 



172 

2013    Conservation Status of Freshwater Gastropods of Canada and the United States. 
Fisheries, 38(6). 

 
Jones, Douglas T. and Irvy R. Quitmyer 

1996    Marking Time with Bivalve Shells: Oxygen Isotopes and Season of Annual Increment 
Formation. PALAIOS 11(4):340–346. 

 
Jones, Kevin B., Gregory W. L. Hodgins, C. Fred T. Andrus, and Miguel F. Etayo-Cadavid 

2010    Modeling Molluscan Marine Reservoir Ages in a Variable-Upwelling Environment. 
PALAIOS 25(1/2):126–131. 

 
Joy, Shawn 

2018    The Trouble with the Curve: Reevaluating the Gulf of Mexico Sea-Level Curve. Master’s 
thesis, Department of Anthropology, Florida State University, Tallahassee. 
 
2019    The Trouble with the Curve: Reevaluating the Gulf of Mexico Sea-level Curve. Quaternary 
International 525:103–113. 

 
Kaufmann, Kira 

1993    An Overview of Archaeology Related to Karst Features in Florida. Unpublished Master’s 
thesis, Department of Anthropology, Florida State University, Tallahassee. 

 
Keith, Donald H. and Joe J. Simmons III 

1985    Analysis of Hull Remains, Ballast, and Artifact Distribution of a 16th-Century Shipwreck, 
Molasses Reef, British West Indies. Journal of Field Archaeology 12(4):411–424. 

 
Kent, Bretton W. 

1988    Making Dead Oysters Talk: Techniques for Analyzing Oysters from Archaeological Sites. 
Maryland Historical Trust, St. Mary’s City. 

 
Kingsley-Smith, Peter 

2015     Eastern Oyster. Supplemental Volume: Species of Conservation Concern. SC State 
Wildlife Action Plan. 
 

Kirby, Michael Xavier 
2000    Paleoecological Differences between Tertiary and Quaternary Crassostrea Oysters, as 
Revealed by Stable Isotope Sclerochronology. PALAIOS 1:132–141. 
 
2001    Differences in Growth Rate and Environment between Tertiary and Quaternary 
Crassostrea oysters. Paleobiology 27(1):84–103.  

 
Kirby, Michael X., Thomas M. Soniat, and Howard J. Spero 

1998    Stable Isotope Sclerochronology of Pleistocene and Recent Oyster Shells (Crassostrea 
virginica). PALAIOS 13(6):560–569. 

 
Klingle, David 

2006    Burial in Florida: Culture, Ritual, Health, and Status: The Archaic to Seminole Periods. 
Unpublished Master’s thesis, Department of Anthropology, Florida State University, Tallahassee. 



173 

 
Kratt, Henry J. Jr. 

2005    The Lewis Camp Mound (8JE182), Jefferson County, Florida. Master’s thesis, Department 
of Anthropology, Florida State University, Tallahassee. 

 
Krivor, Michael 

2016    Archaeological Diver Identification of Remote Sensing Anomalies in Hillsborough, 
Pinellas, and Sarasota Counties, Florida. Draft Report conducted under United States Army 
Corps of Engineers Contract No. W912P8-13-D-004. Florida Master Site File Manuscript #22823. 
Copies available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 

 
Koski, Steve 

1988    The Archaeological Investigation of a Prehistoric Site in the Near-Shore Zone off the West 
Coast of Venice, Florida: 8SO26. Underwater Archaeology Proceedings from the Society for 
Historical Archaeology Conference, edited by James P. Delgado, pp. 25-28. Reno, Nevada. Copies 
available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 
  

Koski-Karell, Daniel 
1995    Underwater Archaeological Background Study and Remote Sensing Survey for the Venice 
Beach Nourishment Project – Phase II, Covering a Proposed Borrow Area in the Gulf of Mexico 
off Charlotte County, Florida. Submitted to City of Venice Government, Venice, Sarasota County, 
Florida. Florida Master Site File Manuscript #951011. Copies available at Florida Division of 
Historical Resources, Bureau of Archaeological Research, Tallahassee. 
 

Lemke, Ashley 
2020    Submerged Prehistory and Anthropological Archaeology: Do Underwater Studies 
Contribute to Theory? The Journal of Island and Coastal Archaeology 16(1):5–26. 
 

Lightfoot, Kent and Reynold J. Ruppé  
1980    Oyster Carrying Capacity at Venice, Florida, Two Thousand Years Ago. Bulletin of the 
Bureau of Historic Sites and Properties 6:47–60. Tallahassee, Florida. 
 

Lowag, Jens and Douglas Bergersen 
2020    Summary of geophysical survey with parametric sub-bottom profiler Innomar SES-2000 
quattro at the archaeological site Manasota Key Offshore (Gulf of Mexico, USA), December 
2019. Submitted to Florida Bureau of Archaeological Research. Copies available at Florida 
Division of Historical Resources, Bureau of Archaeological Research, Tallahassee. 

 
Luer, George 

2003     Florida Master Site File Site Form, Little Salt Midden and Slough, Hazeltine Site 8SO0079. 
On file Florida Master Site File, Tallahassee. 
 

Lulewicz, Isabelle H., Victor D. Thompson, Justin Cramb, and Bryan Tucker 
2017a    Oyster paleoecology and Native American subsistence practices on Ossabaw Island, 
Georgia, USA. Journal of Archaeological Science: Reports 15:282–289. 

 



174 

Lulewicz, Isabelle H., Victor D. Thompson, Thomas J. Pluckhahn, C. Fred T. Andrus, and Oindrila Das 
2017b    Exploring Oyster (Crassostrea virginica) Habitat Collection via Oxygen Isotope 
Geochemistry and its Implications for Ritual and Mound Construction at Crystal River and 
Roberts Island, Florida. The Journal of Island and Coastal Archaeology 13(3):388–404. 
 

Lydecker, Andrew D.W., Erica K. Gifford, Michael K. Faught, and Stephen R. James, Jr. 
2014    Submerged Cultural Resources Remote Sensing Survey of The Offshore Borrow Areas, 
Charlotte County, Florida. Revised Draft Report conducted under Florida Archaeological 
Research Permit No. 1213.048. Florida Master Site File Manuscript #21666. Copies available at 
Florida Division of Historical Resources, Bureau of Archaeological Research, Tallahassee. 

 
Mackie, Quentin, Loren Davis, Daryl Fedje, Duncan McLaren, and Amy Gusick 

2013 Locating Pleistocene-age Submerged Archaeological Sites on the Northwest Coast: 
Current Status of Research and Future Directions. In Paleoamerican Odyssey, edited by Kelly E. 
Graf, Caroline V. Ketron, and Michael R. Waters, pp. 133–147. Texas A&M University Press, 
College Station, TX. 

 
Mendelssohn, Irving A., Mark R. Byrnes, Ronald T. Kneib, and Barry A. Vittor 

2017    Coastal Habitats of The Gulf of Mexico. In Habitats and Biota of the Gulf of Mexico: 
Before the Deepwater Horizon Oil Spill. Volume 1: Water Quality, Sediments, Sediment 
Contaminants, Oil and Gas Seeps, Coastal Habitats, Offshore Plankton and Benthos, and 
Shellfish, edited by C. Herb Ward, pp 359–641, Springer Open.  

 
Meyers, Jayson B., Peter K. Swart, and Janet L. Meyers 

1993    Geochemical evidence for groundwater behavior in an unconfined aquifer, south Florida. 
Journal of Hydrology, 148:249–272. 

Milanich, Jerald T. 
1994    Archaeology of Precolumbian Florida. University Press of Florida, Gainesville. 

 
Miller, Jay 

2005    Indien Personhood III: Water Burial. American Indian Culture and Research Journal 
29(3):1–3. 

 
Mitras, Luis R. 

n.d.     An Overview of Diagenetic Processes Which Contribute towards the preservation of 
Archaeological Bone in Marine Settings. Pre-publication version. < 
https://www.academia.edu/5333343/An_Overview_of_the_Diagenetic_Processes_which_Contr
ibute_Towards_the_Preservation_of_Archaeological_Bone_in_Marine_Settings>. Accessed 21 
February 2023. 

 
Muckelroy, Keith 

1978    Maritime Archaeology. Cambridge University Press, London. 
 
Murphy, Larry E. 

1983    Shipwrecks as Database for Human Behavioral Studies. In Shipwreck Anthropology, 
edited by Richard A. Gould, pp. 65–89. University of Mexico Press, Albuquerque. 
 
1990    8SL17: Natural Site-Formation processes of a Multiple-Component Underwater Site in 



175 

Florida. Southwest Cultural Resources Center Professional Papers No. 39, Santa Fe, NM. 
 
National Park Service, Department of the Interior  

2020    Notice of Inventory Completion: The Florida Department of State/Division of Historical 
Resources, Tallahassee, FL [NPS-WASO-NAGPRA-NPS0030350; PPWOCRADN0-
PCU00RP14.R50000]. Federal Register 85(112):35439–35440. 

 
Oron, Asaf, Nili Liphschitz, Benjamin W. Held, Ehud Galili, Micha Klein, Raphael Linker, and Robert 
Blanchette 

2016     Characterization of archaeological waterlogged wooden objects exposed on the hyper-
saline Dead Sea shore. Journal of Archaeological Science: Reports 9:73–86. 

 
O’Shea, John 

2021    Submerged Prehistory in the Americas: Methods, Approaches and Results. The Journal of 
Island and Coastal Archaeology 16(1):1–4. 

 
Parsons, Alexandra L. 

2012     Sedentism and Subsistence in the Late Archaic: A Study of Seasonality, Quahog Clam 
Exploitation, and Resource Scheduling. Ph.D. dissertation, Florida State University, Tallahassee. 

 
Pendergast, David M., Elizabeth Graham, Jorge Calvera and J. López Jardínes.  

2001    Houses in the Sea: Excavation and Preservation at Los Buchillones, Cuba. Oxbow. 
 
Peros, Matthew C., Elizabeth Graham, and Anthony M. Davis  

2006    Stratigraphic Investigations at Los Buchillones, a Coastal Taino Site in North-Central Cuba. 
Geoarchaeology 21(5):403–428. 

 
Perrotti, Angelina and Ryan M. Duggins 

2023    Evidence of Mid-Holocene Environmental Change at the Submerged Archaeological Site, 
Manasota Key Offshore, Florida. Poster presented at the 88th Annual Meeting of the Society for 
American Archaeology, Portland. 

 
Peterson, Bruce J., Robert W. Howarth, and Robert H. Garritt 

1986     Sulfur and Carbon Isotopes as Tracers Of Salt-Marsh Organic Matter Flow. Ecology 
67(4):865–874. 

 
Price, Melissa R. 

2019   Technological Complexities: Methodologies Developed and Employed at Manasota Key 
Offshore. Paper presented at the 71st Annual Meeting of the Florida Anthropological Society, 
Crystal River. 
 
2020    Manasota Key Offshore Technical Report: Artifact Inventory and Radiocarbon Dating. 
Copies available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 
 
2021 Scientific Research Special Activity License Activity Report License Number SAL-19-2171-
SR. Submitted to Florida Fish and Wildlife Conservation Commission Division of Marine Fisheries 



176 

Management. Copies available at Florida Division of Historical Resources, Bureau of 
Archaeological Research, Tallahassee. 
 
2022a    Shifting Shorelines: An Environmental Approach to Cultural Resource Investigation 
along Florida’s Gulf Coast. DEP Agreement No. CZ327. Task 2: MKO Targeted Oyster Study: 
Methods and Results. Report prepared for State of Florida Department of Environmental 
Protection. On file Florida Department of State, Division of Historical Resources, Tallahassee. 
 
2022b    Tracing Inundation at Manasota Key Offshore (8SO7030) using Crassostrea virginica: 
Final Report: Radiocarbon Dating. Submitted to The Alliance for Weedon Island Archaeological 
Research and Education, Inc. (AWIARE), in cooperation with the Levett Foundation. 
 

Price, Melissa R. and Ryan M. Duggins 
2023     Shifting Shorelines: An Environmental Approach to Cultural Resource Investigation along 
Florida’s Gulf Coast. DEP Agreement No. CZ327. Task 1: MKO Sediment Core Analysis: Methods 
and Results. Report prepared for State of Florida Department of Environmental Protection. On 
file Florida Department of State, Division of Historical Resources, Tallahassee. 
 

Purdy, Barbara A. 
1991     The Art and Archaeology of Florida’s Wetlands. CRC Press, Boca Raton. 

 
Quitmyer, Irvy R., Douglas S. Jones, and William S. Arnold  

1997    The Sclerochronology of Hard Clams, Mercenaria spp., from the South-Eastern U.S.A.: A 
Method of Elucidating the Zooarchaeological Records of Seasonal Resource Procurement and 
Seasonality in Prehistoric Shell Middens. Journal of Archaeological Science 24:825–840. 

 
Reimer, Paula J., Edouard Bard, Alex J. Bayliss, J. Warren Beck, Paul G. Blackwell, Christopher Bronk 
Ramsey, Caitlin E. Buck, Hai Cheng, R. Lawrence Edwards, Michael Friedrich, Pieter M. Grootes, Thomas 
P. Guilderson, Haflidi Haflidason, Irka Hajdas, Christine Hatté, Timothy J. Heaton, Dirk L. Hoffmann, Alan 
G. Hogg, Konrad A. Hughen, K. Felix Kaiser, Bernd Kromer, Sturt W. Manning, Mu Niu, Ron W. Reimer, 
David A. Richards, E. Marian Scott, John R. Southon, Richard A. Staff, Christian S. M. Turney, and 
Johannes van der Plicht 

2013    IntCal13 and Marine13 Radiocarbon Age Calibration Curves 0-50,000 Years cal BP. 
Radiocarbon 55(4):1869–1887. 
 
2020    The IntCal20 Northern Hemisphere Radiocarbon Age calibration Curve (0–55 cal kBP). 
Radiocarbon. Aug 12:1–33. 

 
Rich, Virginia I. and Raina M. Maier  

2015    Chapter 6 - Aquatic Environments. In Environmental Microbiology (Third edition), edited 
by Ian L. Pepper, Charles P. Gerba, and Terry J. Gentry, pp. 111–138. Elsevier, Amsterdam.   

 
Rivera-Collazo, Isabel C. 

2015    Looking at the “Continent Divided by Water:” Coastal and Human Dynamics, and the 
Potential for Submerged Landscapes in the Caribbean. Proceedings: IEEE/OES Rio Acoustics in 
Underwater Geosciences Symposium, pp.330–339. Rio de Janeiro, Brazil. 

 
Rodgers, Bradley A. 



177 

2004    The Archaeologist's Manual for Conservation: A Guide to Non-Toxic, Minimal Intervention 
Artifact Stabilization. Springer, New York. 

 
Russo, Michael and Irvy R. Quitmyer 

2008    Developing Models of Settlement for the Florida Gulf Coast. In Case Studies in 
Environmental Archaeology, edited by Elizabeth J. Reitz, Sylvia J. Scudder, and C. Margaret 
Scarry, pp. 235–254. Interdisciplinary Contributions to Archaeology. Springer, New York, NY. 

 
Ruppé, Reynold J. 

1980    The Archaeology of Drowned Terrestrial Sites. Bulletin of Historic Sites and Properties 
6(1):35–45. Tallahassee, Florida. 

 
1988    The Location and Assessment of Underwater Archaeological Sites. In Wet Site 
Archaeology, edited by Barbara A. Purdy, pp. 55–68. Telford Press, Caldwell, New Jersey. 

 
Sajeev, Riffin T.  

2014    Presence of Miocene Oysters: Rise and Fall of a Paleo-Estuary in the East Coast of India. 
International Journal of Advanced Earth Science and Engineering 3(1):129–142. 

 
Sarasota County Environmental Services Department 

2020a    Sarasota Water Atlas: Blackburn Bay. University of South Florida, Water Institute, 
School of Geosciences. 
<http://www.sarasota.wateratlas.usf.edu/bay/default.asp?wbodyid=14271&wbodyatlas=bay>. 
Accessed 9 July 2020. 

 
2020b    Sarasota Water Atlas: Lemon Bay. University of South Florida, Water Institute, School of 
Geosciences. 
<https://www.sarasota.wateratlas.usf.edu/bay/?wbodyatlas=bay&wbodyid=14166>. Accessed 6 
July 2020. 

 
Sarasota County Environmental Services Department 

2023     Sarasota Water Atlas: Sarasota County. University of South Florida, Water Institute, 
School of Geosciences. <https://www.sarasota.wateratlas.usf.edu/rainfall/>. Accessed 9 
February 2023. 
 

Sassaman, Kenneth E.  
2012    Futurologists Look Back. Archaeologies: Journal of the World Archaeological Congress 
8:250–268. 

 
Saunders, Rebecca and Michael Russo 

2011     Coastal Shell Middens in Florida: A view from the Archaic Period. Quaternary 
International 239:38–50. 

 
Schiffer, Michael B. 

1987    Formation Processes of the Archaeological Record. University of Utah Press, Salt Lake 
City. 

 
Shahack-Gross, Ruth 

http://www.sarasota.wateratlas.usf.edu/bay/default.asp?wbodyid=14271&wbodyatlas=bay
https://www.sarasota.wateratlas.usf.edu/bay/?wbodyatlas=bay&wbodyid=14166
https://www.sarasota.wateratlas.usf.edu/rainfall/


178 

2017    Archaeological Formation Theory and Geoarchaeology: State-of-the-Art in 2016. Journal 
of Archaeological Science 79:36–43. 

 
Siegel, Peter E., John G. Jones, Deborah M. Pearsall, Nicholas P. Dunning, Pat Farrell, Neil A. Duncan, 
Jason H. Curtis, and Sushant K. Singh 

2015     Paleoenvironmental evidence for First Human Colonization of the Eastern Caribbean. 
Quaternary Science Reviews 129:275–295. 

 
Sliko, Jennifer L. 

2010     Nearshore Marine Paleoenvironmental Reconstruction of Southwest Florida During the 
Pliocene and Pleistocene. Ph.D. dissertation, University of South Florida, Tampa. 

 
Smith, Ralph I. 

1964    Keys to Marine Invertebrates of the Woods Hole Region: Contribution No. 11. 
Systematics-Ecology Program, Marine Biological Laboratory, Woods Hole, Massachusetts. 

 
Stafford, Russel C. 

1995    Geoarchaeological Perspectives on Paleolandscapes and Regional Subsurface 
Archaeology. Journal of Archaeological Method and Theory 2(1):69–104. 

 
Stapor, Frank W., Thomas D. Mathews, and Fonda E. Lindsfors-Kearns 

1991    Barrier-Island Progradation and Holocene Sea-Level History in Southwest Florida. Journal 
of Coastal Research 7(3):815–838. 
 

Stout, Scott A. and William Spackman 
2002     Paleoecology Interpreted by Peat Petrology and Chemistry. Windover: Multidisciplinary 
Investigations of an Early Archaic Florida Cemetery, edited by Glen H. Doran, pp. 227–235. 
University Press of Florida, Gainesville. 

 
Stouvenot, Christian and Benoît Bérard 

2019    Pre-Columbian Lithic Objects in The Grand Cul-De-Sac Marin (Guadeloupe): Losses and 
Shipwrecks? Or Submerged Remains of Ancient Terrestrial Settlements?  In Proceedings of the 
27th Congress of the International Association for Caribbean Archaeology, edited by Joshua M. 
Torres and A. Brooke Person, Association Internationale d'Archéologie de la Caraïbe, pp.263–
278.  

 
Stright, Melanie J. 

1987    Inundated Archaeological Sites of the Florida Coastal Region: A Regional Overview. In 
Proceedings: 8th Annual Gulf of Mexico Information Transfer Meeting, Minerals Management 
Service, pp. 395–401. US Department of the Interior, Gulf of Mexico OCS Regional Office. 

 
Surge, Donna and Kyle C. Lohmann 

2002    Temporal and spatial differences in salinity and water chemistry in SW Florida estuaries: 
Effects of human-impacted watersheds. Estuaries and Coasts 25(3):393–408. 

 
Surge, Donna, Kyle C. Lohmann, and David L. Dettman 

2001    Controls on Isotopic Chemistry of the American Oyster, Crassostrea virginica: 
Implications for Growth Patterns. PALAEO 172:283–296. 



179 

 
Surge, Donna, Kygle C. Lohmann, and Glen A. Goodfriend 

2003    Reconstructing estuarine conditions: oyster shells as recorders of environmental change, 
Southwest Florida. Estuarine, Costal and Shelf Science 57:737–756. 
 

Swart, Peter Koenraad and R. Price 
2002    Origin of Salinity Variations in Florida Bay. Limnology and Oceanography, 47(4): 1234–
1241. 
 

Swart, Peter Koenraad, Richard E. Dodge and Harold J. Hudson 
1996    A 240-Year Stable Oxygen and Carbon Isotopic Record in a Coral from South Florida: 
Implications for the Prediction of Precipitation in Southern Florida. PALAIOS, 11(4): 362–375. 

 
Swart, Peter Koenraad, Lisa Greer, Brad E. Rosenheim, Chris S. Moses, Amanda J. Waite, A. Winter, 
Richard E. Dodge, and Kevin Helmle 

2010    The 13C Suess effect in scleractinian corals mirror changes in the anthropogenic CO2 
inventory of the surface oceans. Geophysical Research Letters 37(05604): 1–5. 

 
Tanner, William F., S. Demirpolat, Frank W. Stapor, and Luiz Alvarez 

1989     The “Gulf of Mexico” Late Holocene Sea Level Curve. Transactions-Gulf Coast Association 
of Geological Studies 39:553–562. 

 
Terzer, Stefan, Leonard I. Wassenaar, Luis J. Araguás-Araguás, and Pradeep K. Aggarwal  

2013     Global isoscapes for δ18O and δ2H in precipitation: improved prediction using 
regionalized climatic regression models. Hydrology and Earth System Sciences Discussions 10: 
7351–7393. 

 
Thompson, Fred G. 

1984    Freshwater Snails of Florida: A Manual for Identification. Gainesville, FL: University of 
Florida Presses.  

 
Thompson, Victor D., and C. Fred T. Andrus 

2011     Evaluating Mobility, Monumentality, and Feasting at the Sapelo Island Shell Ring 
Complex. American Antiquity 76(2): 315–343. 

 
Thompson, Victor D., Thomas J. Pluckhahn, Oindrila Das, and C. Fred T. Andrus 

2015  Assessing village life and monument construction (cal. AD 65-1070) along the Central 
Gulf Coast of Florida through stable isotope geochemistry. Journal of Archaeological Science 
Reports 4:111–123. 

 
Thompson, Victor D., Torben Rick, Carey J. Garland, David Hurst Thomas, Karen Y. Smith, Sarah Bergh, 
Matt Sanger, Bryan Tucker, Isabelle Lulewicz, Anna M. Semon, John Schalles, Christine Hladik, Clark 
Alexander, and Brandon T. Ritchison 

2020    Ecosystem Stability and Native American Oyster Harvesting along the Atlantic Coast of 
the United States. Science Advances 6:1–8. 
 

Thulman, David K.  



180 

2009    Freshwater Availability as the Constraining Factor in the Middle Paleoindian Occupation 
of North Central Florida. Geoarchaeology 24(3): 243–276. 

 
Toscano, Marguerite A. and Ian G. Macintyre 

2003    Corrected Western Atlantic Sea-level Curve for the Last 11,000 Years Based on Calibrated 
14C dates from Acropora palmata Framework and Intertidal Mangrove Peat. Coral Reefs 22:257–
270. 

 
Turck, John A. 

2011     Geoarchaeological Analysis of Two Back-Barrier Islands and Their Relationship to the 
Changing Landscape of Coastal Georgia, U.S.A. Ph.D. dissertation, University of Georgia, Athens. 

 
University of South Florida 

2021    Water Atlas Data Download Tool. USF Water Institute, School of Geosciences, College of 
Arts and Sciences. <https://www.sarasota.wateratlas.usf.edu/data-download/beta/>. Accessed 
3 March 2021 

 
Upchurch, Sam, Thomas M. Scott, Michael C. Alfieri, Beth Fratesi, and Thomas L. Dobecki 

2019    The Karst Systems of Florida: Understanding Karst in a Geologically Young Terrain. Cave 
and Karst Systems of the World Series. Springer International Publishing AG, Tuscaloosa. 

 
Vogel, John S., John R. Southon, David Erle Nelson, and Thomas A. Brown 

1984    Performance of catalytically condensed carbon for use in accelerator mass spectrometry. 
Nuclear Instruments & Methods 223(B5):289–293. 

 
Waller, Benjamin I. and James S. Dunbar 
1977    Distribution of Paleo-Indian Projectiles in Florida. Florida Anthropologist 30:79–80. 
 
Walker, Karen J., Frank W. Stapor, Jr., and William H. Marquardt 

1995    Archaeological Evidence for a 1750–1450 BP Higher-than-Present Sea Level Along 
Florida’s Gulf Coast. Journal of Coastal Research 17:205–218. 

 
Walsh-Haney, Heather  

2019    Report of Osteological Examination. Human Identity and Trauma Analysis Laboratory, 
Florida Gulf Coast University. Submitted to Florida Bureau of Archaeological Research. Copies 
available at Florida Division of Historical Resources, Bureau of Archaeological Research, 
Tallahassee. 

 
Wang, Ting, Donna Surge, and Karen Jo Walker 

2013    Seasonal Climate Change Across the Roman Warm Period/Vandal Minimum transition 
using Isotope Sclerochronology in Archaeological Shells and Otoliths, Southwest Florida, USA. 
Quaternary International 308-309:230–241. 

 
Ward, Ingrid A.K., Piers Larcombe, and Peter Veth 

1999    A New Process-based Model for Wreck Site Formation. Journal of Archaeological 
Science 26:561–570. 

 
Waters, Michael R. and David D. Kuehn 

https://www.sarasota.wateratlas.usf.edu/data-download/beta/


181 

1996    The Geoarchaeology of Place: The Effect of Geological Processes on the Preservation and 
Interpretation of the Archaeological Record. American Antiquity 6(3):483–497. 

 
Waters, Michael R. 

1992     Principles of Geoarchaeology, A North American Perspective. The University of Arizona 
Press, Tucson. 
 

Webb, S. David (editor) 
2006    First Floridians and Last Mastodons: The Page-Ladson Site in the Aucilla River. Springer, 
Netherlands. 
 

Wells, Benjamin C., James S. Schmidt, Kathryn Ryberg, Martha Williams, Nicholas DeLong, Gregg Brooks, 
and Rebecca Larson 

2018    Phase I Submerged Cultural Resources Analyses for the Manasota Key 10-Year Beach 
Management Plan, Charlotte County, Florida. Conducted under Florida Archaeological Research 
Permit No. 1617.017. Florida Master Site File Manuscript #25038. Copies available at Florida 
Division of Historical Resources, Bureau of Archaeological Research, Tallahassee. 

 
Wentz, Rachel K. and John A. Gifford 

2007    Florida’s Deep Past: The Bioarchaeology of Little Salt Spring (8SO18) and its Place Among 
Mortuary Ponds of the Archaic. Southeastern Archaeology 26(2):330–337. 

 
WillyWeather 

2019    Casey Key Tide Times and Heights. <https://tides.willyweather.com/fl/sarasota-
county/casey-key.html>. Accessed 30 December 2019. 
 
2020    Lemon Bay – Englewood Tide Times and Heights. 
<https://tides.willyweather.com/fl/charlotte-county/lemon-bay--englewood.html>. Accessed 7 
July 2020. 
 

Wilson, William J., Stephen R. James, Jr., Andrew Derlikowski, and Erica Gifford 
2019    Submerged Cultural Resources Survey of Two Alternate Corridors, Sarasota and Charlotte 
Counties, Florida. Final Report conducted under Florida Archaeological Research Permit No. 
1920.05. Florida Master Site File Manuscript #26819. Copies available at Florida Division of 
Historical Resources, Bureau of Archaeological Research, Tallahassee. 

 
Zimmt, Joshua B., Rowan Lockwood, C. Fred T. Andrus, and Gregory S. Herbert 

2019    Sclerochronological basis for growth band counting: A reliable technique for life-span 
determination of Crassostrea virginica from the mid-Atlantic United States. Palaeogeography, 
Palaeoclimatology, Palaeoecology 516:54–63. 
 
 

  

https://tides.willyweather.com/fl/sarasota-county/casey-key.html
https://tides.willyweather.com/fl/sarasota-county/casey-key.html
https://tides.willyweather.com/fl/charlotte-county/lemon-bay--englewood.html


182 

Appendix A. Height-to-length ratios for modern and Archaic oyster shells. 

Sample ID Height mm Length mm HLR 

MKO Archaic Oysters 

2589.1 57.25 51.06 1.1 

Surrounding Cranium 1 (SC1) 57.56 47.51 1.2 

337.1 54.76 43.73 1.3 

18.01 47.54 35.22 1.3 

17.1 52.42 36.74 1.4 

Loot Hole NW of D1b 46.26 31.34 1.5 

2578.1 57.09 38.49 1.5 

193.1 50.63 34.00 1.5 

8.02e 65.35 43.02 1.5 

151.1b 47.65 31.34 1.5 

7.02 64.61 41.73 1.5 

16.01a 66.01 40.12 1.6 

39.1b 64.37 38.62 1.7 

2596.1 63.15 37.73 1.7 

151.1a 69.90 41.74 1.7 

6.02a 68.33 39.87 1.7 

2501.1 61.82 35.40 1.7 

2606.1 60.32 33.41 1.8 

23 23 51.21 24.89 2.1 

8.02b 68.65 32.48 2.1 

353.1 57.27 25.30 2.3 

15.01b 79.23 29.88 2.7 

Nokomis Boat Ramp Modern 

NBRLV10 62.41 52.41 1.2 

NBRLV7 76.59 49.47 1.5 

NBRLV2 76.28 48.28 1.6 

NBRLV11 65.17 40.56 1.6 

NBRLV19 77.82 48.01 1.6 

NBRLV5 79.25 47.34 1.7 

NBRLV18 103.47 57.97 1.8 

NBRLV17 65.15 35.42 1.8 

NBRLV14 90.17 48.52 1.9 

NBRLV4 77.32 39.60 2.0 

NBRLV20 77.08 39.47 2.0 

NBRLV3 82.28 41.60 2.0 

NBRLV9 65.29 32.95 2.0 

NBRLV21 82.22 39.27 2.1 

NBRLV13 79.40 37.62 2.1 

NBRLV6 90.54 42.11 2.2 

NBRLV22 70.93 32.81 2.2 

NBRLV16 122.8 54.97 2.2 
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NBRLV15 86.48 37.65 2.3 

NBRLV8 87.72 36.76 2.4 

NBRLV12 113.05 45.09 2.5 

NBRLV1 85.55 32.29 2.6 

Lemon Bay Modern 

LBLV51 49.32 44.42 1.1 

LBLV56 47.82 39.14 1.2 

LBLV36 76.53 62.25 1.2 

LBLV37 59.51 46.05 1.3 

LBLV46 63.86 48.69 1.3 

LBLV13 76.77 56.48 1.4 

LBLV41 65.48 47.30 1.4 

LBLV45 69.99 50.45 1.4 

LBLV3 59.59 41.57 1.4 

LBLV26 64.04 43.61 1.5 

LBLV52 65.60 44.02 1.5 

LBLV49 54.54 35.59 1.5 

LBLV11 61.54 39.35 1.6 

LBLV47 61.25 38.97 1.6 

LBLV44 47.11 29.76 1.6 

LBLV25 68.59 42.99 1.6 

LBLV20 49.93 30.94 1.6 

LBLV15 53.58 32.31 1.7 

LBLV32 76.60 46.15 1.7 

LBLV66 70.49 42.37 1.7 

LBLV38 74.22 44.39 1.7 

LBLV17 55.58 33.19 1.7 

LBLV22 76.82 45.79 1.7 

LBLV7 78.98 46.85 1.7 

LBLV19 58.93 34.91 1.7 

LBLV62 51.95 30.52 1.7 

LBLV31 85.90 50.18 1.7 

LBLV27 62.68 36.60 1.7 

LBLV50 49.14 28.10 1.7 

LBLV6 59.86 34.18 1.8 

LBLV60 66.72 37.87 1.8 

LBLV5 62.54 35.13 1.8 

LBLV4 79.36 44.47 1.8 

LBLV61 77.01 43.13 1.8 

LBLV23 77.70 43.37 1.8 

LBLV68 65.13 36.13 1.8 

LBLV18 47.15 26.15 1.8 

LBLV39 59.60 32.98 1.8 

LBLV67 62.21 34.19 1.8 

LBLV1 71.86 39.07 1.8 
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LBLV14 66.74 36.00 1.9 

LBLV2 62.06 33.47 1.9 

LBLV9 53.61 28.51 1.9 

LBLV24 49.66 26.23 1.9 

LBLV10 83.39 43.81 1.9 

LBLV28 55.56 28.92 1.9 

LBLV42 88.47 45.47 1.9 

LBLV35 54.33 27.91 1.9 

LBLV29 79.05 40.55 1.9 

LBLV40 66.32 33.25 2.0 

LBLV16 88.18 43.31 2.0 

LBLV59 72.88 35.48 2.1 

LBLV64 59.09 28.73 2.1 

LBLV54 60.53 29.12 2.1 

LBLV33 74.36 35.38 2.1 

LBLV12 95.82 45.51 2.1 

LBLV63 90.37 42.03 2.2 

LBLV57 78.57 35.32 2.2 

LBLV53 50.56 22.60 2.2 

LBLV58 77.00 34.26 2.2 

LBLV34 79.26 34.91 2.3 

LBLV8 79.07 34.52 2.3 

LBLV43 50.82 22.08 2.3 

LBLV55 96.68 41.56 2.3 

LBLV65 90.17 38.76 2.3 

LBLV30 67.11 28.14 2.4 

LBLV21 86.00 34.02 2.5 

LBLV48 61.84 23.33 2.7 
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Appendix B. Isotopic composition of modern and Archaic oyster shells. 

Sample ID 
Distance from growth 

margin (µm) δ18O (‰ VPDB) δ13C (‰ VPDB) 

Lemon Bay Modern    

LB42.1 171.1 -1.4 -5.5 

LB42.2 342.2 -1.3 -5.7 

LB42.3 510.6 -0.9 -5.7 

LB42.4 671.8 -0.3 -5.1 

LB42.5 845.2 0.0 -4.8 

LB42.6 1013.5 0.4 -4.6 

LB42.7 1164.4 0.4 -4.3 

LB42.8 1305.7 0.0 -4.3 

LB42.9 1447 0.3 -4.0 

LB42.10 1603.4 -0.1 -4.7 

LB42.11 1746.6 - - 

LB42.12 1877.1 0.6 -4.3 

LB42.13 2033.5 0.7 -4.0 

LB42.14 2155.3 0.9 -4.0 

LB42.15 2267.8 1.0 -4.0 

LB42.16 2383.7 0.8 -4.2 

LB42.17 2540 0.5 -4.4 

LB42.18 2705.6 0.5 -4.6 

LB42.19 2931.5 0.7 -4.5 

LB42.20 3115.7 0.6 -4.5 

LB42.21 3285.6 0.1 -4.8 

LB42.22 3441.4 -0.3 -5.0 

LB42.23 3554.9 -0.4 -4.9 

LB42.24 3682.5 -0.6 -4.8 

LB42.25 3796.3 -0.6 -4.7 

LB42.26 3924.1 -0.5 -4.8 

LB42.27 4024.5 -0.5 -4.7 

LB42.28 4152.4 -0.6 -4.8 

LB42.29 4280.3 -0.5 -4.5 

LB42.30 4351.6 -0.4 -4.5 

LB42.31 4437.8 -0.4 -4.4 

LB42.32 4539 -0.4 -4.5 

LB42.33 4677.3 -0.3 -4.6 

LB42.34 4842 -0.3 -4.5 

LB42.35 4983.4 -0.2 -4.5 

LB42.36 5151.2 -0.2 -4.6 

LB42.37 5339.5 -0.3 -4.7 

LB42.38 5476.2 -0.4 -4.8 

LB42.39 5664.6 -0.4 -4.8 

LB42.40 5851.9 -0.2 -4.7 

LB42.41 6054.4 -0.3 -4.8 
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LB42.42 6211.9 -0.4 -4.9 

LB42.43 6381.7 -0.4 -4.7 

LB42.44 6538.1 -0.5 -4.7 

LB42.45 6734.6 -0.5 -4.9 

LB42.46 6912.1 -0.8 -4.8 

LB42.47 7089.9 -1.0 -5.1 

LB42.48 7273.3 -1.2 -5.3 

LB42.49 7451.4 -1.5 -5.4 

LB42.50 7794.5 -1.8 -5.5 

LB42.51 7936.2 -2.0 -5.8 

LB42.52 8067.9 -1.5 -5.4 

LB42.53 8190.7 -1.1 -5.1 

LB42.54 8341.3 -1.1 -5.1 

LB42.55 8478.1 -1.1 -5.4 

LB42.56 8614.9 -0.8 -5.2 

LB42.57 8746.4 -0.7 -5.3 

LB42.58 8897.1 -0.7 -5.2 

LB42.59 9080.6 -0.2 -4.8 

LB42.60 9113.1 0.1 -4.6 

LB42.61 9236.4 0.1 -4.4 

LB42.62 9435.8 0.2 -4.4 

LB42.63 9435.8 0.2 -4.3 

LB42.64 9676.7 0.4 -4.2 

LB42.65 9732.6 0.4 -4.1 

LB42.66 9890.6 0.1 -4.2 

LB42.67 10039.4 0.1 -4.1 

LB42.68 10130.4 0.2 -4.0 

LB42.69 10377.8 0.2 -3.9 

LB42.70 10397.6 0.1 -4.0 

LB42.71 10488.9 -0.4 -4.2 

LB42.72 10602.3 0.2 -4.4 

LB42.73 10727.5 0.2 -4.6 

LB42.74 10819.6 0.1 -4.7 

LB42.75 10833.4 -0.1 -4.6 

LB42.76 11053.2 0.0 -4.5 

LB42.77 11254.2 0.2 -4.6 

LB12.1 247 -0.7 -4.8 

LB12.2 431.3 -0.1 -4.5 

LB12.3 613 0.2 -4.0 

LB12.4 796.7 0.3 -3.7 

LB12.5 1035 0.3 -3.9 

LB12.6 1204.6 0.5 -3.7 

LB12.7 1366 0.6 -4.1 

LB12.8 1528 0.6 -4.3 

LB12.9 1675.6 0.2 -4.5 
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LB12.10 1844.7 0.3 -4.5 

LB12.11 2007.3 -0.2 -4.7 

LB12.12 2161.4 -0.5 -4.9 

LB12.13 2319.8 -0.5 -4.9 

LB12.14 2461.2 -0.6 -4.8 

LB12.15 2654.9 -0.7 -4.6 

LB12.16 2838.7 -0.5 -4.6 

LB12.17 3007.4 -0.6 -4.6 

LB12.18 3175.7 -0.8 -4.3 

LB12.19 3344.7 -0.6 -4.3 

LB12.20 3524 -0.5 -4.4 

LB12.21 3715.8 -0.5 -4.5 

LB12.22 3902.4 -0.3 -4.6 

LB12.23 4073.4 -0.4 -4.6 

LB12.24 4251.9 -0.5 -4.7 

LB12.25 4423.6 -0.5 -4.6 

LB12.26 4588.3 -0.5 -4.6 

LB12.27 4761.6 -0.5 -4.5 

LB12.28 4952.8 -0.6 -4.6 

LB12.29 5128.3 -0.5 -4.5 

LB12.30 5295 -0.4 -4.5 

LB12.31 5487.2 -0.5 -4.3 

LB12.32 5681.3 -0.6 -4.4 

LB12.33 5863.8 -0.6 -4.4 

LB12.34 6060.3 -0.8 -4.6 

LB12.35 6242.9 -1.2 -4.9 

LB12.36 6432.4 - - 

LB12.37 6612.9 -0.6 -4.8 

LB12.38 6832.1 0.0 -4.4 

LB12.39 7026.1 0.1 -4.2 

LB12.40 7222.6 0.3 -4.1 

LB12.41 7417.4 0.2 -4.1 

LB12.42 7588 0.2 -4.1 

LB12.43 7793.7 0.1 -4.1 

LB12.44 7982.1 -0.1 -3.9 

LB12.45 8170.7 -1.4 -3.7 

LB12.46 8351.6 0.0 -4.0 

LB12.47 8548.9 0.2 -4.1 

LB12.48 8738.4 -0.2 -4.5 

LB12.49 8919.3 0.1 -4.5 

LB12.50 9043.5 0.7 -4.2 

LB12.51 9167 0.6 -4.3 

LB12.52 9347.9 0.0 -4.1 

LB12.53 9521.1 -0.3 -3.9 

LB12.54 9669.4 -0.3 -3.8 



188 

LB12.55 9882.3 -0.2 -3.8 

LB12.56 10014.9 -0.5 -3.6 

LB12.57 10170.5 -0.9 -3.7 

LB12.58 10343.5 -1.2 -3.9 

LB12.59 10499.7 -1.2 -3.8 

LB12.60 10664.4 -1.0 -3.8 

LB12.61 10821.1 -0.8 -4.3 

LB12.62 10976.9 -1.1 -4.8 

LB12.63 11132.9 -1.4 -4.9 

LB12.64 11289.3 -1.7 -5.2 

LB12.65 11470.5 -1.9 -5.2 

LB12.66 11610.4 -2.6 -5.2 

LB12.67 11791.8 - - 

LB12.68 11965.4 -1.9 -5.5 

LB12.69 12195.8 -1.6 -5.1 

LB12.70 12493.9 -1.4 -4.7 

LB12.71 12733.7 -1.6 -4.7 

MKO Archaic    

802.1 274.6 -0.1 -1.0 

802.2 569.1 -0.2 -0.8 

802.3 896.7 0.3 -0.6 

802.4 1212.2 0.7 -0.7 

802.5 1469.2 0.5 -0.8 

802.6 1758.4 1.0 -0.4 

802.7 2056.1 0.8 -0.6 

802.8 2360.6 1.2 -0.3 

802.9 2680.7 1.6 -0.3 

802.10 3076.5 0.9 -0.6 

802.11 3374.3 0.9 -0.4 

802.12 3694.6 0.6 -0.7 

802.13 3999.3 1.7 -0.8 

802.14 4297.2 1.0 -1.3 

802.15 4662.4 0.9 -1.2 

802.16 5020.7 1.0 -0.6 

802.17 5307.2 1.0 -0.9 

802.18 5689.6 1.3 -0.5 

802.19 6030.5 1.4 -0.5 

802.20 6362.6 1.3 -0.8 

802.21 6639.1 1.3 -1.0 

802.22 7004.2 1.8 -0.9 

802.23 7313.2 1.5 -1.0 

802.24 7646.4 0.8 -1.1 

802.25 7988 0.7 -1.0 

802.26 8346.1 0.8 -1.1 

802.27 8655.2 0.9 -1.5 
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802.28 9005 1.6 -1.5 

802.29 9314.1 2.1 -1.7 

802.30 9614.9 1.9 -1.8 

802.31 9997.2 2.1 -1.9 

802.32 10314.6 1.8 -1.4 

802.33 10656.1 1.4 -1.3 

802.34 10997.7 1.3 -1.0 

802.35 11331.3 0.3 -2.0 

802.36 11665 0.4 -1.6 

802.37 11999 0.7 -1.1 

2606.1 346.2 - - 

2606.2 673.5 0.0 -1.1 

2606.3 963.3 -0.1 -1.0 

2606.4 1217.1 0.1 -1.1 

2606.5 1509.8 0.0 -1.4 

2606.6 1688.3 0.1 -1.3 

2606.7 1920.9 0.3 -1.2 

2606.8 2206.5 0.3 -1.2 

2606.9 2452.6 0.5 -0.9 

2606.10 2750.1 0.7 -0.8 

2606.11 3068.4 0.8 -0.8 

2606.12 3324.2 0.9 -0.7 

2606.13 3600.9 0.8 -1.0 

2606.14 3871.7 0.8 -1.1 

2606.15 4178 0.9 -1.2 

2606.16 4478.6 0.8 -0.9 

2606.17 4776.1 1.1 -0.6 

2606.18 5115.1 1.2 -0.6 

2606.19 6594.6 0.7 -1.8 

2606.20 6906.2 1.0 -1.5 

2606.21 7200.4 1.1 -1.1 

2606.22 7503.6 0.9 -0.9 

2606.23 7813.6 0.5 -1.2 

2606.24 8131.5 -0.4 -1.0 

2606.25 8423.9 -1.3 -1.9 

2606.26 8728.3 -1.1 -1.4 

2606.27 9034.3 -1.1 -1.2 

SC1.1 361.7 -0.7 -2.5 

SC1.2 549.2 -0.8 -2.8 

SC1.3 763.7 -0.7 -2.6 

SC1.4 955.8 -0.6 -2.4 

SC1.5 1148 -0.4 -2.3 

SC1.6 1335.2 -0.6 -2.5 

SC1.7 1509.6 -0.7 -2.6 

SC1.8 1696.9 -0.3 -1.6 
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SC1.9 1858.5 0.3 -1.0 

SC1.10 1958.8 -0.9 -1.0 

SC1.11 2088.7 0.9 -0.8 

SC1.12 2232.3 0.8 -1.0 

SC1.13 2365.8 0.7 -1.1 

SC1.14 2529.7 0.9 -1.5 

SC1.15 2704.1 0.8 -1.4 

SC1.16 2847.7 0.8 -1.2 

SC1.17 3008.2 0.8 -1.5 

SC1.18 3206.5 0.5 -1.7 

SC1.19 3360.4 0.4 -1.7 

SC1.20 3548.6 0.4 -2.1 

SC1.21 3708.9 0.6 -2.5 

SC1.22 3863 0.9 -1.7 

SC1.23 4031.8 0.8 -1.7 

SC1.24 4194.3 1.2 -1.8 

SC1.25 4357.3 - - 

SC1.26 4520.7 0.6 -2.4 

SC1.27 4693.3 0.3 -2.5 

SC1.28 4849 0.4 -2.5 

SC1.29 5005.4 0.4 -1.8 

SC1.30 5153.9 0.5 -1.7 

SC1.31 5318.5 0.4 -1.9 

SC1.32 5468.4 0.6 -1.9 

SC1.33 5610.8 0.9 -2.2 

SC1.34 5813.3 0.3 -2.6 

SC1.35 5983.3 0.5 -2.1 

SC1.36 6143.6 1.5 -1.9 

SC1.37 6289.2 1.5 -1.7 

SC1.38 6445.2 1.6 -1.2 

SC1.39 6607.6 0.7 -1.5 

SC1.40 6770.4 0.4 -1.0 

SC1.41 6964.2 0.1 -1.2 

SC1.42 7091.9 -0.6 -1.7 

SC1.43 7296.5 -0.6 -1.7 

SC1.44 7440.9 -0.7 -1.8 

SC1.45 7552.1 -0.5 -1.5 

SC1.46 7724.3 -0.7 -1.6 

337.1 hole 168.4 0.5 -1.7 

337.2 hole 449.2 0.4 -1.7 

337.3 hole 580.2 0.3 -1.7 

337.4 hole 748.6 -0.1 -2.1 

337.5 hole 991.9 0.6 -1.9 

337.6 hole 1197.8 0.9 -1.5 

337.7 hole 1403.7 1.0 -1.5 
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337.8 hole 1684.4 1.2 -1.6 

337.9 hole 1946.4 1.5 -1.5 

337.10 hole 2114.8 1.3 -0.9 

337.11 hole 2433 0.6 -1.0 

337.12 hole 2695 0.4 -0.9 

337.13 hole 2900.9 0.3 -1.2 

337.14 hole 3424.9 -0.1 -1.3 

337.15 hole 3743.1 -0.5 -1.0 

337.16 hole 4079.9 -0.8 -1.6 

337.17 hole 4360.7 -0.7 -1.4 

337.18 hole 4622.7 -1.2 -1.6 

337.19 hole 4959.6 -0.2 -1.3 

337.20 hole 5333.9 -0.5 -1.5 

337.21 hole 5652 -0.1 -1.8 

337.22 hole 5914.1 -0.4 -2.2 

337.23 hole 6258.5 -0.6 -2.4 

337.24 hole 6632.8 -0.4 -1.7 

337.25 hole 6969.7 -0.6 -1.9 

337.26 hole 7306.5 0.0 -1.7 

337.27 hole 7606 0.1 -1.2 

337.28 hole 9234.2 -0.1 -1.2 

337.29 hole 9571.1 1.1 -0.3 

337.30 hole 9908 1.0 -1.0 

337.31 hole 10113.8 1.1 -0.9 

337.24 line 225.8 0.3 -2.1 

337.25 line 349 0.3 -1.9 

337.26 line 513.3 -0.1 -1.8 

337.27 line 677.5 0.0 -1.9 

337.28 line 821.2 -0.2 -2.2 

337.29 line 985.5 -0.2 -2.3 

337.30 line 1129.2 0.8 -1.5 

337.31 line 1272.9 0.7 -1.4 

337.32 line 1416.6 0.9 -1.3 

337.33 line 1562.5 0.8 -1.4 

337.34 line 1732.4 0.8 -1.7 

337.35 line 1861.5 1.0 -1.6 

337.36 line 2088.2 0.9 -1.1 

337.37 line 2251.4 0.5 -1.0 

337.38 line 2462.5 0.1 -1.0 

337.39 line 2648.4 0.1 -1.0 

337.40 line 4041 -0.2 -1.0 

337.41 line 4158.6 -0.4 -1.0 

337.42 line 4257 -0.6 -0.9 

337.43 line 4377 -0.8 -0.9 

337.44 line 4539 -0.8 -1.6 
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337.45 line 4702 -0.9 -1.8 

337.46 line 4824.9 -0.9 -1.8 

337.47 line 5050.6 -1.2 -1.7 

337.48 line 5255.9 -1.4 -2.0 

337.49 line 5264.7 -0.4 -1.6 

337.50 line 5433.1 -0.6 -1.6 

337.51 line 5601.5 -0.3 -1.3 

337.52 line 5770 -0.3 -1.6 

337.53 line 5919.7 -1.3 -1.8 

337.54 line 6088.1 -0.6 -1.9 

337.55 line 6256.6 -0.5 -2.3 

337.56 line 6406.3 -0.6 -2.4 

337.57 line 6593.5 -0.6 -1.8 

337.58 line 6799.3 -0.3 -1.9 

337.59 line 6949.1 -0.4 -1.8 

337.60 line 7117.5 -0.2 -1.8 

337.61 line 7285.9 -0.1 -1.6 

337.62 line 7491.8 -0.1 -1.7 

353.1 235.5 0.2 -1.6 

353.2 399.9 0.1 -1.6 

353.3 585.1 0.1 -1.9 

353.4 752.8 0.3 -2.0 

353.5 943.5 0.3 -1.7 

353.6 1130.2 0.3 -1.2 

353.7 1262.3 0.5 -1.3 

353.8 1387.6 0.3 -1.7 

353.9 1516.9 -0.2 -2.0 

353.10 1667.7 0.0 -1.8 

353.11 1834.3 0.0 -1.7 

353.12 2022.3 0.4 -1.1 

353.13 2173.2 0.8 -1.2 

353.14 2319.4 0.8 -1.2 

353.15 2459 0.9 -1.4 

353.16 2594 0.6 -1.7 

353.17 2723.6 0.2 -2.2 

353.18 2853.4 0.1 -2.2 

353.19 3001.8 0.7 -1.8 

353.20 3152.7 0.7 -2.0 

353.21 3308.6 0.3 -2.1 

353.22 3513.6 0.5 -1.9 

353.23 3689.2 0.7 -1.5 

353.24 3868.4 1.2 -1.4 

353.25 4062.8 1.5 -1.3 

353.26 4213.4 1.8 -1.4 

353.27 4385.8 1.7 -2.0 
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353.28 4507.8 1.4 -2.1 

353.29 4673.7 1.1 -2.1 

353.30 4876.6 0.8 -2.1 

1501b.1 line 151.7 - - 

1501b.2 line 422.9 -0.2 -1.8 

1501b.3 line 1580.5 -0.2 -2.3 

1501b.4 line 1745.5 -0.4 -2.2 

1501b.5 line 1881.1 -0.7 -2.6 

1501b.6 line 2046.3 -0.6 -2.6 

1501b.7 line 2203.6 -1.3 -2.8 

1501b.8 line 2344.6 -0.6 -2.5 

1501b.9 line 2484 -0.7 -2.5 

1501b.10 line 2674.6 -0.6 -2.4 

1501b.11 line 2805.5 -0.6 -2.5 

1501b.12 line 2981.8 -0.7 -2.5 

1501b.13 line 3118.8 -0.5 -2.2 

1501b.14 line 3275.6 -0.6 -2.9 

1501b.15 line 3445.1 -1.0 -2.8 

1501b.16 line 3594.7 -1.1 -2.5 

1501b.17 line 3767.7 -1.0 -2.4 

1501b.18 line 3957.4 -1.1 -1.9 

1501b.19 line 4125.2 -0.6 -1.1 

1501b.20 line 4258.8 -0.4 -1.1 

1501b.21 line 4449.3 -0.6 -1.1 

1501b.22 line 4627 -0.8 -2.2 

1501b.23 line 4779.9 -0.7 -2.1 

1501b.24 line 4899 -0.6 -1.8 

1501b.25 line 5102.6 -0.6 -1.6 

1501b.26 line 5276 -0.8 -1.4 

1501b.27 line 5466.8 -0.9 -1.5 

1501b.28 line 5674.6 -0.7 -1.0 

1501b.29 line 5968.8 0.7 -1.0 

1501b.30 line 6173 0.8 -1.5 

1501b.31 line 6302.3 0.6 -1.4 

1501b.32 line 6457.8 0.5 -1.1 

1501b.33 line 6628.4 -0.1 -1.4 

1501b.34 line 6772.7 -0.1 -1.2 

1501b.35 line 6940.3 -0.6 -1.3 

1501b.36 line 7165.7 -0.1 -1.0 

1501b.37 line 8260 -0.5 -2.3 

1501b.38 line 8440.4 -0.6 -2.2 

1501b.39 line 8621.2 -0.7 -2.2 

1501b.40 line 8779.2 -0.9 -1.5 

1501b.41 line 8960.2 -1.0 -2.3 

1501b.42 line 9163.1 -1.1 -2.6 
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1501b.43 line 9299.2 -1.0 -2.0 

1501b.44 line 9480 -1.1 -2.1 

1501b.45 line 9638.3 -1.0 -1.9 

1501b.46 line 9821.3 -1.0 -1.7 

1501b.33 hole 673.1 0.7 -0.8 

1501b.34 hole 988.6 0.2 -0.9 

1501b.35 hole 1367.2 0.2 -1.5 

1501b.36 hole 1598.6 0.1 -1.5 

1501b.37 hole 1935.1 -0.3 -1.6 

1501b.38 hole 2292.7 -1.2 -1.7 

1501b.39 hole 2608.2 -0.5 -1.4 

1501b.40 hole 2944.7 -0.3 -1.4 

1501b.41 hole 3281.2 -0.2 -1.1 

1501b.42 hole 3638.8 -0.7 -1.0 

1501b.43 hole 3954.3 -1.5 -1.3 

1501b.44 hole 4311.9 -0.8 -1.1 

1501b.45 hole 4627.4 -0.1 -0.8 

1501b.46 hole 4921.9 -0.5 -0.7 

1501b.47 hole 5279.4 0.8 -0.8 

1501b.48 hole 5573.9 0.7 -0.9 

1501b.49 hole 5910.5 0.7 -1.1 

1501b.50 hole 6289.1 0.7 -1.2 

1501b.51 hole 6583.5 0.5 -1.2 

1501b.52 hole 6878 0.5 -1.3 

1501b.53 hole 7172.5 0.2 -1.3 

1501b.54 hole 7461.5 0.1 -1.4 

1501b.55 hole 7798.1 -0.2 -1.3 

1501b.56 hole 8176.7 -1.2 -1.2 

1501b.57 hole 8450.1 -0.4 -1.1 

1501b.58 hole 8828.7 -0.8 -1.1 

1501b.59 hole 9123.2 -0.6 -1.1 

1501b.60 hole 9459.7 -0.6 -1.3 

1501b.61 hole 9838.3 -0.4 -1.6 

1501b.62 hole 10153.8 -0.3 -1.6 

1501b.63 hole 10448.3 -2.7 -1.5 

1501b.64 hole 10742.8 -0.4 -1.5 

1501b.65 hole 11079.3 -0.3 -1.7 

1501b.66 hole 11297.8 -0.4 -1.7 

1501b.67 hole 11655.4 -0.4 -1.7 

1501b.68 hole 12013 -0.5 -1.7 

1501b.69 hole 12349.5 -0.7 -1.8 

1501b.70 hole 12665 -0.9 -1.6 

1501b.71 hole 13022.6 -1.0 -1.7 

1501b.72 hole 13359.1 -1.1 -1.7 

1501b.73 hole 13611.5 -1.1 -1.7 
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1501b.74 hole 14053.2 -1.1 -1.5 

1501b.75 hole 14326.7 -1.0 -1.6 

1501b.76 hole 14726.3 -0.5 -1.3 

1501b.77 hole 14978.7 -0.5 -1.3 

1501b.78 hole 15294.2 0.0 -1.0 

1501b.79 hole 15651.8 -0.2 -1.3 

2501.1 149.7 -1.2 -2.5 

2501.2 336.9 -0.9 -2.6 

2501.3 505.7 -1.0 -2.9 

2501.4 693.5 -0.5 -2.8 

2501.5 861.1 -0.5 -2.4 

2501.6 1032.1 0.0 -2.1 

2501.7 1161 -0.5 -2.3 

2501.8 1255.2 -1.1 -2.4 

2501.9 1424.3 -1.0 -2.0 

2501.10 1573.9 -0.7 -1.6 

2501.11 1742.1 -0.5 -1.7 

2501.12 1892.6 -0.5 -1.7 

2501.13 2060.8 -0.5 -1.7 

2501.14 2229.1 -0.3 -1.8 

2501.15 2417.8 -0.4 -2.3 

2501.16 2567.3 -0.3 -2.5 

2501.17 2737.6 0.0 -2.3 

2501.18 2887.1 0.0 -2.2 

2501.19 3020.2 0.3 -1.7 

2501.20 3167.4 0.4 -1.5 

2501.21 3298.2 -0.1 -1.4 

2501.22 3447.7 -0.7 -1.5 

2501.23 3578.6 -0.8 -1.3 

2501.24 3746.1 -1.1 -1.3 

2501.25 3916 -0.9 -1.3 

2501.26 4100.8 -0.8 -1.6 

2501.27 4269.1 -1.0 -1.8 

2501.28 4419.4 -1.2 -1.8 

2501.29 4605.8 -1.0 -1.5 

2501.30 4756.7 -0.7 -1.8 

2501.31 4925 -0.5 -1.7 

2501.32 5074.7 -0.4 -1.7 

2501.33 5261.7 -0.5 -1.8 

2501.34 5412.7 - - 

2501.35 5598.4 -0.5 -1.9 

2501.36 5766.8 -0.4 -2.0 

2501.37 5916.5 -0.4 -2.1 

2501.38 6121.8 -0.5 -2.2 

2501.39 6327.1 -0.3 -2.1 
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39a.1 409.1 -0.3 -1.7 

39a.2 610.4 -0.3 -2.1 

39a.3 798.6 -0.3 -2.3 

39a.4 961.2 -0.5 -2.4 

39a.5 1143.8 -0.4 -2.2 

39a.6 1343.9 0.1 -1.9 

39a.7 1506.7 0.2 -1.7 

39a.8 1604.7 -0.2 -1.7 

39a.9 1698.1 -1.2 -1.5 

39a.10 1768.3 -1.4 -1.5 

39a.11 1822.2 -1.7 -1.8 

39a.12 2046.7 -2.0 -2.2 

39a.13 2225.9 -1.1 -2.3 

39a.14 2430 -0.8 -2.2 

39a.15 2604.3 -0.3 -2.0 

39a.16 2878.1 -0.2 -2.0 

39a.17 3486.1 -0.5 -2.2 

39a.18 3650.2 0.0 -1.8 

39a.19 3830 0.1 -1.6 

39a.20 3959.7 0.1 -1.7 

39a.21 4163.2 0.3 -2.0 

39a.22 4332.5 0.5 -2.1 

39a.23 4516.5 0.3 -1.9 

39a.24 4680.7 0.1 -1.6 

39a.25 4864.9 -0.5 -2.2 

39a.26 5024.5 -0.7 -2.0 

39a.27 5204.4 -0.8 -2.2 

39a.28 5373.7 - - 

39a.29 5542.9 -1.2 -2.2 

39a.30 5727.6 -0.7 -1.8 

39a.31 5892.3 -0.8 -2.2 

39a.32 6041.6 -0.9 -2.4 

39a.33 6235.4 -1.0 -2.6 

39a.34 6411.2 -0.9 -2.2 

39a.35 6580.4 -0.7 -1.9 

39a.36 6761 -0.8 -2.1 

39a.37 6966.1 -0.9 -2.5 

39a.38 7135.3 -0.7 -2.2 

39a.39 7316.1 -0.4 -1.9 

39a.40 7521.4 -0.3 -1.7 

39a.41 7707.5 -0.4 -2.1 

39a.42 7876.6 -0.1 -2.1 

39a.43 8074.1 0.0 -1.9 

39a.44 8259.5 0.2 -1.9 

39a.45 8461.3 0.5 -1.8 
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MKO Barnacles, B. 
eburneus 

   

2606.28 - -1.2 0.8 

F10.2 - -1.0 0.8 

2044.1 - -2.1 -0.5 

MKO Gastropods 
  

2659.1 - -1.5 -2.6 

2659.2 - -1.1 -2.1 

362.1 - -2.0 -2.4 

362.2 - -2.3 -2.5 

 
 
 
  

39a.46 8643 0.4 -1.9 

39a.47 8824.9 0.3 -2.0 

39a.48 9010.4 0.2 -2.0 

39a.49 9205.9 0.3 -1.9 

39a.50 9371.2 0.3 -1.9 

39a.51 9573.8 0.5 -1.8 

39a.52 9753 0.4 -1.9 

39a.53 9938.7 -0.6 -2.5 

39a.54 10121.3 -1.1 -2.2 

39a.55 10249.3 -0.4 -2.0 

39a.56 10377.4 -0.9 -2.3 

39a.57 10505.5 -1.2 -2.4 

39a.58 10647.5 -1.2 -2.3 

39a.59 10789.4 -1.2 -2.4 

39a.60 10934.6 -1.0 -2.4 

39a.61 11039.2 -1.0 -2.2 
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Appendix C. Water station data for January 2015 to July 2020. 

 Water Station LB-4 Water Station LB-3 

Date 
Mean Salinity 

PSS 
Mean 

Temperature °C 
Mean Salinity 

PSS 
Mean 

Temperature °C 

Jan-15 31.9 22.8 31.3 22.9 

Feb-15 30.3 15.4 28.4 16.3 

Mar-15 27.8 23.0 27.3 22.9 

Apr-15 31.7 23.0 30.6 23.8 

May-15 33.5 24.2 31.6 24.3 

Jun-15 31.3 29.4 30.1 29.8 

Jul-15 34.2 30.1 31.9 30.6 

Aug-15 22.7 29.5 21.3 29.8 

Sep-15 27.0 30.4 23.6 30.6 

Oct-15 22.8 26.9 22.0 27.0 

Nov-15 27.2 29.2 26.2 29.4 

Dec-15 29.9 24.5 29.8 24.4 

Jan-16 30.3 17.9 29.4 18.8 

Feb-16 25.5 20.9 23.8 21.4 

Mar-16 27.1 21.1 26.8 21.0 

Apr-16 30.9 23.2 26.5 23.9 

May-16 31.8 26.1 28.5 26.2 

Jun-16 32.9 28.7 31.9 29.3 

Jul-16 30.8 31.5 28.4 31.9 

Aug-16 30.6 31.0 27.1 30.9 

Sep-16 20.7 29.7 17.2 29.6 

Oct-16 20.2 28.9 20.8 29.4 

Nov-16 30.8 24.4 30.6 24.5 

Dec-16 33.2 24.1 32.7 24.2 

Jan-17 30.9 16.0 30.2 16.6 

Feb-17 33.6 22.1 32.7 22.3 

Mar-17 34.6 21.4 34.0 21.2 

Apr-17 34.5 26.9 33.8 27.0 

May-17 36.8 28.6 36.5 28.7 

Jun-17 32.9 27.4 31.3 28.1 

Jul-17 33.7 32.2 31.1 32.6 

Aug-17 28.3 31.6 25.0 31.4 

Sep-17 17.2 30.2 12.8 30.2 

Oct-17 23.7 26.0 22.8 26.5 

Nov-17 27.8 25.1 28.5 24.9 

Dec-17 30.0 23.9 29.6 23.6 

Jan-18 32.4 17.2 32.3 17.8 

Feb-18 30.6 20.9 28.6 21.3 

Mar-18 33.0 21.1 32.9 21.3 

Apr-18 34.4 26.0 33.1 26.4 

May-18 34.9 24.8 34.0 24.2 
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Jun-18 25.6 30.1 24.9 30.4 

Jul-18 26.5 30.7 25.4 31.5 

Aug-18 27.9 30.2 24.0 30.7 

Sep-18 20.5 28.5 19.9 29.1 

Oct-18 19.2 29.4 20.6 29.4 

Nov-18 28.9 25.8 28.3 26.2 

Dec-18 32.1 21.6 31.8 21.3 

Jan-19 24.8 21.1 24.9 21.0 

Feb-19 25.5 20.7 24.3 21.2 

Mar-19 28.4 23.8 28.1 24.2 

Apr-19 31.4 22.9 32.0 23.5 

May-19 35.5 29.1 34.4 29.3 

Jun-19 36.2 30.9 34.9 31.6 

Jul-19 31.2 29.8 28.0 29.8 

Aug-19 25.8 30.3 24.3 30.7 

Sep-19 23.1 29.5 24.8 29.6 

Oct-19 30.5 28.3 30.6 28.5 

Nov-19 30.1 23.3 30.2 24.1 

Dec-19 30.0 19.7 29.4 19.7 

Jan-20 29.2 18.0 28.9 18.2 

Feb-20 31.7 19.2 30.9 19.4 

Mar-20 34.1 21.6 33.3 21.1 

Apr-20 35.4 25.8 33.2 26.4 

May-20 33.6 27.4 31.8 27.6 

Jun-20 32.8 28.9 31.5 29.9 

Jul-20 31.0 31.9 29.9 32.0 
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Appendix D. Plotted carbon and oxygen isotope profiles for MKO Archaic oysters without visible growth 
bands. 
 
 

 

 
δ18O and δ13C profile for MKO Archaic oyster 8.02e with δ18O profile amplitude divided into thirds (Price 

2021). 
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δ18O and δ13C profile for MKO Archaic oyster 2606.1 with δ18O profile amplitude divided into thirds. 

Black rectangle represents P. websteri void (Price 2021). 
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δ18O and δ13C profile for MKO Archaic oyster 2501.1 with δ18O profile amplitude divided into thirds 

(Price 2021). 
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Appendix E. Bayesian modelling of shell carbonate radiocarbon dated material from MKO. 
 

 
 

FS # UGAMS# Material 14C age, 
years BP 

Cal Years BP 
68.3% 

Cal Years BP 
95.4% 

NEC7.A^ 60647 Brackish sediment 6,700±25 7,178-6,990 7,261-6,900 

SEC3.A^ 60648 Brackish sediment 6,900±30 7,344-7,171 7,425-7,085 

353.1+ 57943 Oyster (C. virginica) 7,365±30 7,770-7,600 7,859-7,521 

337.1^ 60636 Oyster (C. virginica) 7,450±25 7,855-7,682 7,933-7,606 

16.01(b)* 49191 Oyster (C. virginica) Right valve 
to SC1 

7,510±30 7,925-7,751 7,993-7,663 

F10.2^ 60638 Barnacle (B. eburneus) 7,540±25 7,948-7,783 8,014-7,686 

8.02e+ 57940 Oyster (C. virginica) 7,660±30 8,076-7,896 8,165-7,815 
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2606.28^ 60639 Barnacle (B. eburneus) 7,700±25 8,112-7,940 8,187-7,851 

2044.1* 49189 Barnacle (B. eburneus) 7,740±25 8,155-7,985 8,252-7,894 

2601.1* 49192 Oyster (C. virginica) Right valve 
to 2606.1 

7,870±25 8,311-8,134 8,364-8,025 

15.01b+ 57941 Oyster (C. virginica) 8,530±30 9,132-8,917 9,247-8,791 

F10.1^ 60637 Oyster (C. virginica) 8,730±30 9,395-9,185 9,455-9,064 

2501.1+ 57944 Oyster (C. virginica) 9,005±38 9,655-9,465 9,791-9,386 

39.1a+ 57942 Oyster (C. virginica) 9,250±40 9,978-9,700 10,110-9,589 

 
  


