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INTRODUCTION
Lithium is utilized for a variety of applications including 
pharmaceuticals as well as automotive/industrial 
lubricants. Most commonly, however, lithium is a 
key component within batteries. Demand for electric 
vehicles has been steadily rising over the past several 
years, vehicles that require large batteries and 
substantial amounts of lithium. Assuming the demand 
for electric vehicles continues to climb, the demand for 
the lithium necessary to construct the electric vehicle 
batteries will also likely increase.

LITHIUM EXPLORATION  
IN THE WILLISTON BASIN
Exploratory drilling for lithium in subsurface brine 
waters of the Williston Basin was initiated during  
2021. Prairie Lithium recently drilled the first  
reported lithium brine exploration well in the  
history of Canada and the greater Williston Basin, 
which reportedly encountered 53m of net pay  
(Businesswire, 2021). The company holds  
mineral permits over 360,000 acres in southeastern 
Saskatchewan and drilled their exploration well  
near Torquay, just across the border from Divide County 
in northwestern North Dakota (fig. 1).

Publicly available data and information on Prairie 
Lithium’s exploration project is still limited. However,  
the Saskatchewan Geological Survey has been 
intermittently conducting brine water analyses from 
oil and gas wells over the past two decades, including 
two recent sampling projects with water samples 
extracted from wells proximal to Prairie Lithium’s area  
of exploration (Rostron et al., 2002; Jensen, 2012;  
Jensen and Rostron, 2017; 2018). 
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FIGURE 1.  
Williston Basin extent map showing the approximate location 
of Torquay, Saskatchewan and the Prairie Lithium exploration 
area as well as the Figure 2 map area.

AND THE POTENTIAL OF MADISON BRINE WATERS IN WESTERN NORTH DAKOTA
W I L L I S TO N B A S I N

E XPLORAT ION IN 
THE

Brine waters sampled and analyzed by the  
Saskatchewan Geological Survey from reservoirs 
spanning the Birdbear, Duperow, Madison, Red River, 
Torquay (Three Forks), and Winnipegosis Formations 
yielded lithium concentrations ranging from 4 to 78 
mg/L (Jensen and Rostron, 2017; 2018). The highest 
reported lithium concentrations were samples extracted 
from the Duperow (41-78 mg/L) and Winnipegosis  
(45-63 mg/L) Formations, both of which extend 
southwards into western North Dakota.
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TABLE 1.  General well information (well numbers and location) 
with Lithium (Li) concentrations and related information from 
Madison brine water analyses.

LITHIUM POTENTIAL IN NORTH DAKOTA
More than 3,000 water analyses from Madison Group 
reservoirs have been compiled within the North 
Dakota Oil and Gas Division database (NDOGD, 2018). 
Preliminary review of those 3,000+ analyses revealed 
31 analyses that included lithium concentrations from 
a total of 24 wells (Table 1, fig. 2). The remaining ~99% 
of the water analyses did not reportedly test for lithium. 
While the reasoning for why these 31 water analyses 
included lithium is unknown, all 31 of these Madison 
analyses were completed within a limited, ~2 ½ year 
time window of April 1963 to August 1965 (Table 1).  

The 31 Madison water samples were from 24 oil  
and gas wells distributed across six counties spanning  
western North Dakota, half (12) of the wells were  
from Burke County.

The reported lithium concentrations from the brine 
waters produced from Madison reservoirs ranged from 
1 to 345 mg/L (Table 1). Three of the 4 samples with the 
highest reported lithium concentrations (>80 mg/L) 
cluster together in Burke County (fig. 2). The two highest 
reported lithium concentrations are from wells #3349 in 
Burke County (345 mg/L) from the Rival subinterval (upper 
Frobisher-Alida) and #3700 of Stark County (200 mg/L) 
from the Midale/Berentson subinterval(s) of the lower 
Ratcliffe Interval (fig. 3). These concentrations are several 
times higher than any of the analyses reviewed from 
southeastern Saskatchewan (Rostron et al., 2002; Jensen, 

2012; Jensen and  
Rostron, 2017; 2018) as 
well as southwestern 
Manitoba (Nicolas, 
2017), and therefore 
may represent future 
opportunities for 
solution mining  
of lithium from 
Madison brine waters 
in North Dakota.

All of the water 
analyses reviewed 
in this article are 
publicly available 
in the respective oil 
and well wells files 
through the North 
Dakota Industrial 
C o m m i s s i o n . 
Additional water 
geochemistry data 
containing lithium 
concentrations of 
other, non-Madison 
s t r a t i g r a p h i c  
units may also  
be available publicly 
for review. Lithium 
exploration and 
solution mining 
potential likely  
exists in the other, 
n o n - M a d i s o n 
stratigraphic units 
such as the Duperow 
and Winnipegosis 
Formations.
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FIGURE 2.  
County map of western North Dakota with the distribution  
of 24 wells with Li concentrations measured from brine waters 
collected from Mississippian Madison Group reservoirs.  
For wells that contain multiple (2-3) Madison water analyses with 
reported lithium concentrations, the maximum Li concentration 
is reflected by the bubble map.

FIGURE 3.  
Stratigraphic cross sections of wells #3349 and #3700 showing 
the reported water sample interval along with the reported 
lithium concentrations. Well locations are indicated on the 
Figure 2 map.
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