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Deep
Groundwater

Key questions

• How much groundwater is there?

• How deep does it circulate?

• How connected is deep groundwater to the rest of the hydrologic 

cycle?

• Can we use older groundwater?

• How have deep groundwater systems changed over long time 

periods?
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Sediments & crystalline rock from 0 to 2 km
Gleeson et al (2016)
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Precambrian rock from 2 to 10 km
Warr et al (2018)

777
Phanerozoic 
crystalline rock 
from 
2 to 10 km

777
Sediments 
from 
2  to 10 km

Approximate Percent of Rock Type

Ap
pr

ox
im

at
e 

D
ep

th
 (k

m
)

0

2

4

10

8

6

0 20 40 60 80 100

Sedimentary rock Precambrian rock Phanerozoic crystalline rock

What is the total 
volume of 

groundwater?

From Ferguson, McIntosh et al., 2021, GRL



From Ferguson, McIntosh et al., 2021, GRL
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From Ferguson, McIntosh et al., in prep
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From Ferguson, McIntosh et al., in prep

Chloride fluxes in global streamflow 
suggest minimal connection 
between deeper groundwaters and 
the rest of the hydrologic cycle and 
hint at overestimation of global 
groundwater recharge.



From Ferguson, McIntosh, Warr & Sherwood Lollar, in prep

New permeability estimates from residence 
times suggest that previous estimates of 
were too high





From Cuthbert, Gleeson, Bierkens, Ferguson & Taylor, In review, WRR







Current sampling program for noble 
gases and radiocarbon in 
Saskatchewan to establish 
paleohydrology of Pleistocene 
sediments.



Thank you!


