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How are populations moving?



Urban Expansion in the US



Alabama Land Use (1950-
1997) USDA Stats

The  need to be tte r unde rstand the  
connections of urban landscapes 
and wate r through time
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Auburn PaleoEnvironmental Lab: Where we work

Multiple studies down here



ACF Reservoir System

● West Point Lake (WPC1)- 1975
● Lake Harding (HAC2) - 1926
● Goat Rock Lake (GRC3)- 1912
● Lake Oliver (OLC4) – 1962
● Lake Eufaula (EUC5) – 1963
● Lake Seminole (SE_ChattC6)-1957
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Urban Watershed 
Trends 
● P driven by 

geographic order 
(initial re se rvoir)

● N driven by re tention 
time
○ Finlay e t al. 2013
○ Webste r e t al. 2024

● Possible  re lationship 
of N:P indicates 
diffe rences be tween 
land use  and 
processing
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Auburn PaleoEnvironmental Lab: Where we work

Multiple studies down here



CONTEXTUALIZING URBAN CHANGE: Polk Country Florida



The Need for Time

Dr. Tom Whitmore-USF



LAKE PARKER LAKE HOWARD



LAKE PARKER LAKE HOWARD

- SA = 853 ha
- Mean depth = 1.5 m
- 63.4% of watershed anthropogenic 

land use
- Phosphate mining (1967-1983)
- Power plant outflow (1978-present)
- Wastewater plant outflow (1986-

present)
- Stormwater retrofit (2004)
- Hydrilla herbicide treatment (2019)

- SA = 251 ha
- Mean depth = 3.4 m
- 57.03% of watershed anthropogenic 

land use
- Point source discharge from Jan Phyl 

Village (1953-1977)
- Alum injection (1999-present)
- Stormwater retrofit (2001)

Urban
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TAKEAWAYS
- Canals serve as the primary driver of material 

input
- Population growth relates to heavy metal inputs

- Cyanobacteria continue to dominate despite 
management efforts

- What does recovery look like?



COBA, QUINTANA ROO, MEXICO



COBA, QUINTANA ROO, MEXICO



LAKE COBA PROFILES



LAKE COBA PROFILES

AGRICULTURE
URBAN DEVELOPMENT

URBAN



Whitmore et al. 1996



Summary and Next Steps

● Sediments are  a needed 
addition to urban mate rial 
movement (storage , 
accumulation, addition to 
monitoring)

● Paleolimnology provides 
knowledge  of time , drive rs, 
management impacts

● Knowledge  is needed on 
quantifying accumulation and 
BGC transformation of urban 
mate rials post deposition

● Next Steps: Surface  Sediments



Thanks?

Matt Wate rs email:
mwate rs@auburn.edu
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