
Figure 1.  Location 
of shallow gas oc-
currence found near 
Hillsboro in eastern 
North Dakota’s Red 
River Valley.  This shal-
low gas show is likely 
originating within the 
Hillsboro Aquifer.

Figure 2.  Shallow gas bubbling up through mud in a drillhole 
at the geothermal well field site near Hillsboro.  Several other 
drillholes in the well field exhibited the same behavior for an 
approximate two-week period but dissipated shortly thereafter.

This past August, while conducting a routine inspection of the well 
field for a geothermal system at a construction site about a mile 
southwest of Hillsboro in Traill County, North Dakota Geological 
Survey Engineering Technician Kent Hollands happened upon gas 
bubbling up from the mud in several of the drillholes (figs. 1 and 2).

A mud and groundwater grab sample was collected from the 
site and found to be ignitable.  The sample was sent to Isotech 
Laboratories in Illinois for gas composition analysis and stable 

isotope geochemistry – the same tests performed in an earlier 
study on a set of shallow gas samples collected from ground-water 
wells in eastern North Dakota by the author (Anderson, 2015). 

The sample analysis yielded significant amounts of methane 
(58%) and nitrogen (35%), a small amount of oxygen (5%), very 
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low levels of ethane (0.001%), and carbon dioxide (0.18%), and 
minor amounts of argon and helium (table 1).

By virtue of its low carbon dioxide content, the gas composi-
tion of the Hillsboro sample is comparable to that of historical 
gas samples collected from environments within glacial deposits 
(Meents, 1960). It is also comparable to contemporary examples 
from other wells in eastern North Dakota (Anderson, 2015) where 
organic-rich, glacially derived aquifer sediments are generating 
measureable amounts of methane through natural decay pro-
cesses (fig. 3).

Stable Isotope geochemistry also suggests an in-situ gas origin 
(meaning more specifically not a migrated one) for the Hillsboro 
sample.  The conditions under which this type of gas is generated 
are commonly found in sedimentary aquifers containing organic 
material such as peat (Hoefs, 2015), bedded coals (Pantano et 
al., 2011) or detrital lignites in the sedimentary aquifer matrix 
(Anderson, 2009, 2015).  Isotopes of carbon in methane provide 
additional clues as to the possible origin of the gas, which in this 
case support a microbial methanogenic origin consistent with 
previous samples collected from similar geologic environments 
throughout North Dakota (fig. 3).

The Hillsboro Aquifer, where this new occurrence is presumed to 
originate from, is composed of glacially derived sediments, several 
tens of feet thick, containing organic material described by Jensen 
and Bradley (1963) as "detrital lignites."  This shallow aquifer is 
commonly found around 25 to 50 feet below land surface and 
covers an area, as currently mapped, of approximately 39 square 
miles.  It has been suggested that smaller, more localized, perched 
aquifers capable of generating shallow gas may also be present 
in this area, and that the Hillsboro sample could have come from 
one of these.  Previous field screening for methane by the NDGS 

in Traill County (Anderson and Hall, 2009), revealed a significant 
shallow gas show of 1,075 ppm (as methane in air) in a stock 
well, most likely completed in the Hillsboro Aquifer, (Section 13, 
T146N, R56W) approximately four and a half miles northwest of 
the Hillsboro occurrence.  The current level of understanding of 
this hydrogeologic setting and recently observed gas shows make 
this area an excellent candidate for further study. 
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Table 1.  Shallow gas composition of a 
sample collected from a drillhole at the 
geothermal well field site near Hillsboro.

Figure 3.  Methane isotope 
results from previous NDGS 
investigations and the 
recent sample collected 
near Hillsboro continue to 
be suggestive of shallow gas 
occurrences with an in-situ 
microbial methanogenic, 
and not a migrated or 
anthropogenic origin 
(modified from Pantano, 
2012, and Whiticar, 1999). 
(Anderson, 2013) refers to 
samples collected by Fred 
Anderson during the 2013 
field season.
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