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Research Questions

Can these paleoflood indicators 
be used to estimate peak stage, 

discharge, and flood age?

Are the proxies reproducible 
among different teams?

Do paleoflood indicators of 
extreme floods exist in the 

Tennessee River basin?

Flood of record (1867) on the Tennessee River at Knoxville, TN 
(image from McClung Museum, University of Tennessee) 



The Tennessee 
River



Schematic from: Jarrett, R.D., 1998. Paleoflood investigations to assess extreme flooding for Elkhead Reservoir, 
Northern Colorado: Proceedings from the First Interagency Hydrologic Modeling Conference, Las Vegas, NV.
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Methods: multi-pronged, multi-site approach
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River Terrace Sites

Active channel

Modern floodplain

Lowest terrace
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Figure from: Reynolds, S., Rohl, R., Johnson, J., Waylen, P., Francek, M., 2014. Exploring 
Physical Geography. McGraw-Hill Education.

• All teams sampled 
terrace deposits with the 
goal of reconstructing 
the number and relative 
size of floods 
experienced at each 
location

• Landforms sampled on 
terrace surfaces included 
paleomeander bends, 
relict natural levees, and 
topographic lows



Terrace Sites C-1 
and C-2
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Terrace Site A-6 • 5 flood deposits dated to: ~1607, ~1867, ~1875, 
~1886, ~1917



Terrace Site B-21

• 12 flood deposits
• Flood of record (1867) found at 

multiple sites
• Two sites had flood deposit that 

radiocarbon-dated to early 1600s



Bluff, Cave 
and Canyon 
Sites

• Slackwater deposits

• Potential for max 

paleostage

reconstruction



Cave sediment facies figure from: Studies of Cave Sediments: Physical and Chemical Records of Paleoclimate, Edited by Sasowskey and Mylorie.
Figs. 8-10 from: Gundy and White, 2009. Sediment flushing in Mystic Cave, WV, USA, in response to 1985 Potomac Valley flood, International Journal of Speleology 
38(2): 103-109.
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Cave deposits



Bluff deposit

Cliff 
Deposit

Lake Wheeler



Boulder sheltered 
deposits

Flood deposit located on 

downhill/stream side of large in 

canyon of tributary to TN River



Summary of findings to 
date

 Extended the flood record of the TN River 
by ~ 1200 years

 Discovered evidence of several pre-
historic, large floods

 Flood of 1847, validated by deposit dated 
to 1830 +/- 15? This flood potentially larger 
than the flood of record?

 Some of the (pre) historic floods correlate 
between all three research groups, such as 
the 1910, 1867, 1630 floods

 All of the surfaces predicted to be 
inundated by TVA’s extrapolated water 
surface elevations for the 1867 flood were 
found to have been inundated

*Method based on Leigh, D.S., 2017. Vertical accretion sand proxies of gaged 
floods along the Upper Little Tennessee River, Blue Ridge Mountains, USA. 
Sedimentary Geology, Article in Press, 
https://doi.org/10.1016/j.sedgeo.2017.09.007.



Modeled sediment 
accumulation rates 
are faster during 
past 170 years, 
compared to older 
record.

These rates are consistent with pre-settlement and post-settlement sedimentation 
rates observed along Upper Little Tenn. R. basin (Wang and Leigh, 2015)

“Post-settlement”

“Pre-settlement”

Summary of findings to date
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