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The Anthropogenic Aquifer

Once upon a time, 
there was a kettle hole 
filled in with peat…
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Where a few cranberries grew, we 
planted more.  The happiest plants 
were next to some sand dunes…

WSCGA



Over time, lots of sand 
built up on top of the 
peat.

• ~1 cm of sand is applied 
every ~3 years

• Active farming for 100+ 
years, started by the 
founder of Ocean Spray

35 – 60 cm

Up to 30 m



Recovering groundwater for wetlands 
from an anthropogenic aquifer

Over time, a 
layered aquifer 
was established



Preferential Flow



Groundwater inflows 
accounts for about 
50% of flow

Kh 𝐾𝐾ℎ
𝐾𝐾𝑣𝑣

= 22

Kv = 6 cm/day

Ksand = 200 cm/day

Ksoil = 2 cm/day ~ Kpeat

The anthropogenic aquifer creates 
anisotropic preferential flow 

Kv





MGS Mabee, 2020 

Tidmarsh 
& 
Foothills

USGS Stone et al., 2018 

The Pine Hills
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• streamflow indicates that 
groundwater inflows account for 
50 - 80% of flow year round
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Change in Soil Moisture 
Pre- to Post-Restoration

θ = 41%  54% 58%  59%



A Cautionary Tale:
If water table remains deep and 

sand layers stay on the surface…



Illustrations by RavenMark, LLC. 

Special sauce:
…to turn cranberry 

bogs back into 
wetlands…

• Glacial geology, 
• lots of water, 
• remove legacy of 

farming practice, 
• and time





March 18, 2020

How else can we raise the water table? 



May 28, 2020

Water table 
drops when 

impoundment 
drained



PZ-07

Plug
Plug

Plug

Microtopography

cranberries

September 3, 2020



Plugs raise water 
table and trap 

sediment
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Water isotopes
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Water isotopes



Thermal Underground
DTS 30cm September 2017-2020
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Real time weather station data
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https://phenocam.sr.unh.edu/data/latest/tidmarshplymouth.jpg
And  tidmarshplymouth_IR.jpg



COSMOS

Graphite (easily plot data from the sensors):
https://tidmarsh.media.mit.edu/graphite/
Map of sensor locations:
https://tidmarsh.media.mit.edu/~bmayton/map/

https://tidmarsh.media.mit.edu/graphite/
https://tidmarsh.media.mit.edu/%7Ebmayton/map/


Video of DTS install
https://vimeo.com/hydrohatch
Weather station data:
https://tidmarsh.media.mit.edu/data/foothills
Phenocam data
https://phenocam.nau.edu/webcam/sites/tidmarshplymouth/

Thanks!

https://vimeo.com/hydrohatch
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