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INTRODUCTION TO THE SINKHOLE DISTRIBUTION MAPS

Sinkholes are closed depressions (holes) in the landscape
that act as direct conduits for surface water to enter the
subsurface. Many sinkholes form when shallowly buried
bedrock, through dissolution or mechanical erosion, develops
openings of sufficient size to allow surface materials to collapse
or be washed downward into the openings. Although sinkholes
traditionally occur in areas of a karst landscape underlain
by carbonate bedrock, they can also form over quartzite or
quartz arenite sandstone (Wray, 1997). In Pine County, the
sinkholes have formed above the Hinckley Sandstone. These
sinkholes range from less than one meter to more than 100
meters in diameter.

Sinkholes present two types of challenges to
environmental managers. First, sinkholes represent a direct

from it. Southeast of the Hinckley fault, the Hinckley
Sandstone is thinner, and the underlying Fond du Lac
Formation is closer to the surface. Because of this, the
jointing or fracturing of the Hinckley Sandstone may not be
as well developed as in the area northwest of the fault, where
the sandstone is thicker. Additionally, the Fond du Lac
Formation has a higher content of clay and silt that are
more likely to clog a developing fracture system. In contrast,
the Hinckley Sandstone is composed almost entirely of quartz,
and hence, lacks clay or minerals that alter to clay. Sinkholes
located immediately northwest of the Hinckley fault appear
to drain to wetlands located on the southeast side of the
fault, where the landscape is lower and wetter.

On the west side of the sinkhole array, the numerous

lake sediments and underlying dark-red till, into joints in
the underlying Hinckley Sandstone. The movement of water
follows lenses of till with a higher amount of gravel, which
increases their transmissivity. The high transmissivity of
these gravel lenses is demonstrated by the presence of ground
water flowing through the till and into a bedrock fracture.

Small funnels and medium-sized bowls are two common
morphologies in Pine County sinkholes. Other sinkhole
varieties are discussed further in the accompanying text
supplement.
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Plate 6—Sinkhole Distribution,

Depth to Bedrock, and Bedrock Topography

Figure 1. Three sinkholes in section 1, Partridge Township. The sinkholes
# formed behind a beaver dam (not pictured), and the area floods in the spring.
The ponded water then drains through the sinkholes. The pond in the upper
3 left drains into the sinkhole directly in front of it. Photo from May, 1998.
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- H\/J o L w 7 Bedrock in Pine County is mostly covered by glacial sediment that varies in thickness from D ) ALV o The configuration of the bedrock surface was deter- The composition of rock units also has a direct effect
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70 . . . 70) . .
R =/ across the center of the county and in areas where present-day rivers and streams have cut into ~ The shape of the bedrock surface is the end result of  glacial sediment and does not affect the course of surface
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