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Abstract
The project seeks to place an age on alluvial sediments in local valleys by dating organic material at the base of 
the floodplain sediments using carbon-14 dating. The main goal is to place time constraints on the majority of 
sediment stored in river valleys. Two competing hypotheses can explain the deposits. The legacy sediment model 
states that most of the sediment accumulated after Europeans cleared forests and initiated agriculture in the 
area. This activity delivered a large amount of sediment to streams, where it was trapped in mill ponds. The 
floodplains responded by aggradation. An alternative model postulates that the floodplains are constructed 
stochastically, with persistent erosion and deposition occurring while channels migrate laterally, accompanied by 
lateral accretion at point bars and vertical accretion on floodplains during high flow events. Additionally, episodic 
flood events lead to flood channels which scour into deposits and cause abrupt shifts in the main channel 
location. 

A growing body of field observations suggests that a couple of styles of floodplain deposits develop in concert 
with the modern stream geomorphic setting. The most frequently observed and pervasive deposit in stream bank 
exposures consists of a massive fine-grained buff colored unit (1-3 m thick) overlying a gray muddy organic rich 
layer which in turn overlies gravel. The boundary between the mud and gravel is coincident with the present day 
water level in the river (average daily flow). Mottled yellow oxidization often marks the upper boundary of the 
muddy layer. This stratigraphic sequence is common in locations where channels are confined, deeper, and have a 
lower gradient. This stratigraphy is modified in areas where the modern channel consists of riffles and pools, with 
gravel bars and a channel that bifurcates. Here we observe a less thick fine-grained upper unit, underlain by 
gravel deposits with undulating contacts that rise 1-2 m above the modern channel bed, which in places is 
overlain by muddy organic rich lenses. If the muddy lens is close to the modern water surface, mottled oxidation 
is common. We find that modern bars are often blanketed with muddy deposits mixed with woody debris from 
this current year’s high flow events. The deposits on the modern gravel bars imply a direct analog for the 
formation of deposits exposed in channel cutbanks. 

Based on our field work on floodplain deposits in Otsego County, we expect to find a large range in ages of basal 
organic material, from recent to about 13,000 years ago, when ice sheets retreated from this area. Dating the 
basal peat deposits in several locations should discriminate between these two models, as legacy sediment ages 
should be much younger. We are in the process of collecting material for 14C age dating, and eagerly anticipate 
the results.
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Figure 1a (above left) and 1b (above right). Legacy Sediment Model. 1a) Legacy Sediment Model with inferred Pre-European 

condition, currently used as a target for stream restoration. 1b) Cutbank exposes the type locality for Legacy Sediment 

stratigraphy: massive tan silt overlying a hydric soil underlain by gravel (channel lag). From Jeffrey Hartranft, US EPA’s Principles for Ecological 

Restoration of Aquatic Resources and a New and Innovative Best Management Practice To Address Legacy Sediment Impairments, PA DEP, 2009.

Figure 2a (above) and 2b (right). Local alluvial stratigraphy, Unadilla River in 

New Berlin, NY. 2a) Cutbank exposes a similar stratigraphy to the Legacy 

Sediment model. 2a) Close up of  Unadilla alluvial stratigraphy: massive tan silts 

overly dark gray organic rich layer, which overlies gravel visible by shovel.

Butternut Creek in a deep quiet reach: 
massive floodplain, recent collapse

Butternut Creek: anastomosing channels 
around gravel bars
Massive floodplain with collapse features

Fresh active gravel bar buries 
woody debris

Gravel delta at tributary junction, 
unmodified by trunk stream

Figure 8. Gravel bar deposits exposed in cutbank adjacent to riffle-

pool reach.

Figure 3. Typical cutbank exposure in deep calm reaches: massive 

floodplain deposit, prone to collapse. Cutbank is ~ 2 m high. 

Figure 4. Location of streams observed in this project in Otsego 

County. Thus far we have floated about 60 km of the local trunk 

streams.UTM Zone 18, grid spacing = 10 km. Topographic and Elevation data from 

USGS Seamless server. 

Figure 6 (above). Active gravel bars, often nearly as tall 

as bank height (1-2 m). While gravel deltas at tributary 

junctions are immobile, these bars provide clear 

evidence for gravel movement during high flow 

conditions. We think that such movement is very local, 

and the gravel may not move far down channel. Rather, 

they are modified, buried,  and exposed episodically. 

Riffle-pool reaches are common around the gravel bars.

Figure 7 (above). Fresh gravel 

bar overrides large woody 

debris. This is one mechanism 

for developing a woody debris 

deposit. 

Figure 5. Fresh gravel  delta extending out 

into the Susquehanna River. This is one 

source for bar materials.

Reaches with beaches and 

reaches without…
• The legacy sediment model appears to apply 

to rather limited sections of local streams. 

Dates of organic material at base of probable 

legacy deposits are needed.

• Local channel processes are reflected in 

cutbank deposits.

• Riffle-pool reaches expose gravel bars in 

cutbanks. Channels bar-hop.

• Deep quiet reaches expose massive 

muddy cutbanks. Channels migrate.

Key Observations:

• Two main reach types 

locally: riffle-pool 

reaches with bars, and 

quiet deep runs with 

high mud banks

• Some similarity to 

Legacy deposits in PA

Figure 9. Deep quiet reach with high 

mud banks.

Key Implications:

• Legacy sediment forms 

eroding cutbanks, leading 

to persistent sediment 

loading downstream.

• Identifying and dating the 

base of the legacy sediment 

is key to verifying that the 

model applies to local 

channels.
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