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On the cover: View looking west from West Danville across Joes Pond in 1913. Note the two sets of 

peninsulas that cut across the pond. These are interpreted as being moraine crests. Photo LS03800_000 

from Vermont Landscape Change Program. Original from collection of Fairbanks Museum, St. 

Johnsbury.  
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Executive Summary 
 

The purpose of this project was to conduct 1:24,000 scale mapping of the surficial geology and 

groundwater resources of the Joes Pond 7.5 minute quadrangle.  

 

Glacial till is the most widespread surficial material in the study area. It is generally dense to very dense, 

unsorted to very poorly sorted, fine-sandy-silt to silt matrix till. Exposures of fine-sand- to medium-fine-

sand matrix till were encountered, mostly in the south-central portion of the quadrangle to the southeast 

of Joes Pond, in the vicinity of Keiser Pond and Harvey Hollow. 

 

Anomalously thick till (> 30 meters or 100 feet) was encountered in two areas. These are in the 

northeastern portion of the quadrangle on the east flank of the Kittredge Hills and in the southwestern 

portion of the quadrangle to the southwest of Mollys Pond. 

 

Striations and grooves in bedrock indicated that ice motion directions ranged from 155 to 181°. As in the 

Cabot quadrangle immediately to the west, striations and grooves were uncommon, especially when 

compared to the Woodbury quadrangle further west. 

 

No evidence in support of the Danville Moraine of Stewart and MacClintock (1969) was found during 

this mapping. Where examined, the areas that had been mapped as moraine were generally thin till. 

Bedrock outcrops were common in these areas.  

 

Although no evidence was found of the Danville Moraine, there is evidence of small ridges of till that 

appear to be moraines within and near Joeôs Pond. The two most prominent examples are the two pairs 

of peninsulas that extend most of the way across Joeôs Pond. 

 

Ice-contact deposits are relatively sparse in the study area. Where seen, they consist of unsorted to 

poorly-sorted sand, gravel, and silt deposited in contact with glacial ice. Deformation features are 

common. A large but poorly-exposed area of ice-contact sand and gravel is located to the southeast of 

Joeôs Pond. Although an earlier interpretation suggests a kame terrace, the origin of this deposit is 

uncertain.  

 

A better-exposed set of ice-contact deposits is seen in the northeast of the study area at Pierceôs Pit. 

Materials include deformed, bedded, pebble gravel, pebbly sand, medium to fine sand, and silt. The 

topographic form suggests a pair of kames. 

 

Mean yields (in gallons per minute) of bedrock water wells are somewhat above the statewide average 

(20.2 gpm versus 14.0 gpm statewide) and depths of bedrock water wells are similar to the statewide 

average (285.0 feet versus 290.0 feet statewide). 

 

Yields from wells in the Waits River Formation are higher than those in the Gile Mountain Formation 

(median yields of 10 gpm in the former versus 5 gpm in the latter). 

 

No areas with high potential to serve as surficial aquifers have been identified in the study area. 
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Introduction  
 

The study area is located in Washington and Caledonia Counties in northeastern Vermont on the Joes 

Pond 7.5 minute quadrangle (Figure 1). The area is ~53 square miles and includes parts of the towns of 

Cabot, Danville, Peacham, and Walden. The study area includes the southwestern portion of the USGS 

Sleepers River Research Watershed (SRRW). 

 

The bedrock consists mostly by the Silurian to Devonian Waits River Formation and the Devonian Gile 

Mountain Formation, with the exception of an area in the southwest that is underlain by Devonian biotite 

granite (Figure 2, after Ratcliffe and others, 2011). 

 

 The Joes Pond quadrangle is located in the Vermont Piedmont physiographic province (Stewart and 

MacClintock, 1969). The terrain is generally rolling (Figures 3 and 4), with the steep east faces of the 

Kittredge Hills standing as exceptions. The stream network is shown in Figure 5. Most of the quadrangle 

(including the SRRW) is within the Passumpsic River watershed. A small portion in the south-central 

part of the study area is within the Stevens River watershed. The Passumpsic and the Stevens drain into 

the Connecticut River watershed. The southwestern corner of the study area is within the Winooski 

River watershed and the northwestern portion is within the Lamoille River watershed. The Winooski and 

Lamoille drain into Lake Champlain. Typical views of the landscape are shown in Figures 4 and 5.  
 

General Surficial Geology 

The surficial materials in the region are dominantly of glacial origin and were deposited in the late 

Pleistocene while the area was covered by the Laurentide ice sheet and during and shortly after the 

retreat of that ice.  Typical of most of New England, the upland areas are covered by till that varies 

considerably in thickness, composition, and texture. Local glacial erratics are common. Large areas of 

the uplands consist of thin till and bedrock and many of the first-order streams have cut down to 

bedrock. Till in the stream valleys may be overlain by a variety of ice-contact sediments deposited 

during ice retreat.  In much of the region, these in turn are overlain by sediments deposited in proglacial 

lakes. The present study area, however, is outside of the extents of the large regional proglacial lakes 

(glacial Lake Winooski to the west and glacial Lake Hitchcock to the east).  The modern valley bottoms 

are also the sites of Holocene stream terrace and modern alluvial deposits. Small talus accumulations are 

seen at the bases of cliffs and colluvial (slope-wash) deposits are common on the lower portion of steep 

slopes. 

 

Prior Work  

Early reconnaissance surficial mapping within the Saint Johnsbury 15-minute quadrangle by David P. 

Stewart as reported by Stewart and MacClintock (1969) and shown on Doll (1970). This mapping 

delineated an extensive moraine complex (Danville Moraine) that extends across the quadrangle from 

southeast to northwest (Figure 5). Moore and Hunt (1970) studied the modern bottom sediment patterns 

of Joeôs Pond. Mapping by Springston and Haselton (1999a and b) to the east of the study area casts 

doubt on the existence of this moraine. The investigation of the Danville Moraine will be a major focus 

of the mapping. A wide-ranging study of the surficial geology of the Passumpsic River watershed, which 

makes up the northeastern quarter of the quadrangle, was undertaken by Newell (1970). The surficial 

geology of the St. Johnsbury 7.5 minute quadrangle, located to the east of the Joes Pond quadrangle, was 

mapped by Springston and Haselton (1999a and b). The USGS has undertaken a number of soil borings 

to determine depth to rock in the SRRW (Jamie Shanley, USGS, personal communication, Oct., 2012). 
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Figure 1. Location map. 
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Figure 2. Bedrock geology (after Ratcliffe and others, 2011). 
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Figure 3. View looking northeast over the Sleepers River watershed from Coles Pond Road in the 

northeastern portion of the study area. 

 

 

Figure 4. View of rolling hills of the Sawyer Brook valley in south-central part of study area. Taken from Barber 

Farm on Deweysburg Road looking northeast.  

 


