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The upper Saint John River valley represents an economi-
cally important agricultural belt that suffers from high nitrate 
levels in the groundwater as a result of fertilizer use. This study 
focuses on the fractured bedrock aquifer beneath the Black 

Brook Watershed, near Saint-André, New Brunswick, where 
prediction of nitrate migration is limited by the lack of fracture 
characteristics. Bedrock geology is broadly subdivided into a 
fine-grained, lower siliciclastic unit of the Grog Brook Group 
and an upper carbonate unit assigned to the Matapédia Group. 
Groundwater flow through the fractured bedrock is primarily 
influenced by the distribution and orientation of fractures dis-
persed throughout the rock units.

The objective of this study is to demonstrate the effective-
ness of the select suite of borehole-geophysical tools used to 
identify and describe the fractured bedrock characteristics, 
and to assist in understanding the migration pathways of ag-
rochemical leachate from farm fields. Fracture datasets were 
acquired from five new vertical boreholes that ranged from 50 
to 170 metres in depth, and from three outcrop locations along 
the new Trans-Canada Highway, approximately two kilometres 
away. The borehole-geophysical methods used included natu-
ral gamma (GR), single point resistance (SPR), spontaneous 
potential (SP), slim-hole optical borehole televiewer (OBI) and 
acoustic borehole televiewer (ABI). The ABI and OBI tools de-
livered high-resolution, oriented images of the borehole walls. 
This enables visualization of fractures in situ, and provides ac-
curate information on the location, orientation, and aperture 
of fractures. The GR, SPR, and SP logs were used to identify 
changes in lithology, bed thickness, and hydraulically conduc-
tive fracture zones.

ABI and OBI images were used to identify 390 fracture sur-
faces that intersect the boreholes. Fracture sets identified by 
plotting the data on stereographic and rose diagrams have a 
mean strike of 076°/256° and a mean principle dip of 51° to-
wards the south-southeast. Histogram data show a bimodal 
distribution of fracture dips, dominated by shallowly dip-
ping (30°–40°) and steeply dipping (70°–80°) populations. 
Fracture orientations do not show an obvious pattern with 
respect to depth. Fracture apertures are dominantly in the 
range of 1 to 7 mm. Fractures exposed in outcrops along the 
Trans-Canada Highway exhibit a similar orientation distribu-
tion to that observed in the boreholes. However, as expected, 
these exposures show a greater population with dips between 
80° and 90°, compared to the vertical boreholes. The com-
bined fracture datasets provide valuable information towards 
understanding groundwater flow and migration pathways of 
fertilizer leachate into the bedrock aquifer. This borehole-geo-
physical approach will lead to an improved understanding of 
the groundwater flow system, and will aid the development of 
hydrogeological models.
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