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ECSU Arboretum – Physical Environments  
 
INTRODUCTION 

The ECSU Arboretum, or environmental field laboratory, is one of many 
resources available to the ECSU learning community. While some will simply enjoy 
walking along the � 1.3  km (� 0.81 mi)  path, others may be interested in the varied 
biological habitats, the geologic character of the site, or simply the pleasant forest-
wetland landscape. Like many sites in New England, the Arboretum represents a mutli-
layered story of natural and human history, the underpinnings of which are written in 
stone and other geologic media. 

These notes describe aspects of ECSU’s geologic setting, both natural and 
modified. This includes a basic introduction to the topography and land use, the bedrock 
and overlying surface geology, and an overview of sedimentary records that chronicle 
recent changes in or near the site. Those with an interest in learning more should 
consider visiting the site in person, picking up an explanatory brochure at the two 
entrances to the Arboretum trail beside Eastern Road. Alternatively, if an in-person visit 
doesn’t fit into your schedule, consider visiting the site in a virtual sense, by taking 
virtual walks, performing panoramic spins, or viewing video vignettes, still imagery, 
maps and text-based explanations of conditions at the site. These and other resources 
may be accessed from: http://www.easternct.edu/personal/faculty/hyattj/ECSU 
arboretum-ver1/ , and from http://www.easternct.edu/personal/faculty/cidc/ 
arboretum.html ). 

SURFACE TOPOGRAPHY & ELEMENTS OF THE LANDSCAPE 
Although landscapes in Eastern Connecticut are varied, many hills and valleys 

have distinctly asymmetric profiles with more gentle north-facing slopes, and steeper 
south-facing slopes. This asymmetry reflects the combined influence of the prevailing 
foliation in underlying metamorphic rocks (foliation in these rocks is somewhat akin to 
the grain in wood) and unequal erosion by glaciers grinding gentle north-facing slopes, 
while freezing and plucking south-facing exposures. A more complete illustration of this 
effect is provided in the video-based virtual field trip entitled “Wolf Rock” (navigate to 
http://www.easternct.edu/personal/faculty/hyattj/LTES-v2/vftmodule/index.htm, click on 
“glacial landforms” and then “Wolf rock”).  

Asymmetric hills are well represented south of Willimantic (e.g. Gates and 
Obwebetuck Hills west of South Windham), and in fact the main ECSU campus sits 
atop one such rise. Figure 1 depicts regional topography as a special 3 dimensional 
anaglyph map, constructed by Dr. Timothy Schroeder in the Environmental Earth 
Science Department (for best viewing you need red and blue tinted 3D glasses; these 
will be provided during the tour). In case you don’t have a pair of these glasses in your 
back pocket, you only need walk back from Dunkin Donuts on Main street, northward up 
High street, to experience first hand the steeper side of one such hill! The Arboretum, 
fortunately,  is located on the more gentle north-facing side of the hill sandwiched 
between the new parking lot building to the south, and highway 6 to the north (Figure 2).  
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Figure 1 . Three-dimensional anaglyph map depicting topographic changes in and 
near Willimantic. This map, constructed by Dr. Timothy Schroeder, is best viewed 
using blue and red-tinted 3D glasses. Figure 2 provides a more detailed view of 
topography in the vicinity of the Arboretum. 
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For the purposes of our walking tour it is useful to identify different elements of 
terrain surrounding the Arboretum (see Figure 2). These elements include: (1) gently 
sloping sections of  the ECSU campus immediately upslope from the Arboretum; (2) a 
small stream that drains campus water and shallow ground water northward to (3) a 
small pond and wetland complex and then under highway 6 into Eaton’s pond and on to 
the Natchug River. The Arboretum stream separates the valley into (4) a gentle east-
flanking hillside and (5) a slightly steeper west-flanking slope. The main path follows a 
horseshoe-shaped loop northward along the east side of the valley, before cutting 
westward below the pond, and turning back south to return to campus along the west-
flank of the property. 

 
 
 
 

Figure 2.  Portion of topographic changes in surface elevation near the Arboretum. 
Map is taken from USGS …. Labels are keyed to text. 
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Land Use Conditions 
Progressive urbanization of the lands that surround the Arboretum is evident 

from historical aerial photographs (Figure 3). Approximately 60 years ago the arboretum 
was completely forested save for some cleared fields adjacent to a much smaller ECSU 
campus. As can be seen in the 1941 photograph the Arboretum stream drained in an 
uninterrupted fashion northward to Eaton’s pond, while Mansfield Road was an unpaved 
lonely throughway across the countryside (Figure 3a). By 1970, residential 
developments were established west and east of the Arboretum, with substantial 
clearing for Windham Middle School, and an expanded ECSU campus. The arboretum 
stream still drained northward, although it was forced to pass beneath a county access 
road that runs nearly-east west along the Windham/Mansfield line (Figure 3b). No pond  
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Figure 3 . Selected portions of historical aerial photographs of the Arboretum 
depicting land use conditions in (a) 1941, (b) 1970, (c) 1974, and (d) 1990. 
Photographs obtained from UCONN Magic Air photographic library. See text for 
discussion. 
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is evident in the 1970 photograph, although big changes occurred by 1974 due to 
construction of the route 6 bypass (Figure 3c). By this time the stream had become 
partially dammed creating a small pond and wetland. Water drained from the pond 
through a culvert into a linear wetland that formed adjacent to Highway 6 before 
following a modified path beneath the highway to join a much altered Eaton’s pond. The 
1990 air photograph indicates relatively little additional residential expansion, although 
the forest cover in the Arboretum matured and ECSU’s campus continued its northward 
expansion. (Figure 3d).  

Present land use in and near the Arboretum reflects a recent renewal of 
urbanization. In fact the most striking change to the area since at least 1974 is related to 
deforestation and development of a new residential housing subdivision in the area 
outlined on the 1990 air photograph (Figure 3d).  

Bedrock & Surface Geology Along the Pathway 
Interactions between the geologic underpinnings of a region and surface 

processes result in a dynamic landscape with variable environmental conditions. 
Bedrock represents the basement for landscapes providing structural control and 
exerting considerable influence on the grain of the land. In Eastern Connecticut, 
bedrock is typically composed of very old metamorphic rock. However, unlike many 
areas in the state, bedrock is not well exposed at the ground surface in the Arboretum. 
This is unfortunate for, as can be seen in the local bedrock map (Figure 4), there is an 
inferred transition between two different metamorphic rock formations beneath the 
Arboretum. Although bedrock is poorly exposed, several types of overlying sediments 
are present. Examination of the surface geologic map for the region (Figure 5), 
published by ECSU professor Dr. 
Sherman Clebnik, indicates the 
presence of glacial till, stratified 
drift, aeolean sands, and some 
muck deposits in the pond. All of 
these materials, as described 
next, are readily visible from the 
main  

 

 

 

 

 

Figure 4 . Section of the 
bedrock geologic map for the 
Arboretum, adapted from 
Snyder (1964, Bedrock Geology, 
Willimantic Quadrangle, Connecticut 
GQ-335. State of Connecticut, 
Geological and Natural History 
Survey)  
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The Arboretum begins by crossing boulder-strewn glacial till, a type of geologic 
material that was deposit directly by glacier ice 14,000 to 16,000 years ago. There are 
several excellent views of a till-covered surface, with plentiful and large boulders 
protruding from the ground (Figure 5a). In fact the most boulder-rich part of the 
landscape may be found in sections of the stream where flowing water has transported 
sandy sediments further down-valley thereby leaving and concentrating larger boulders 
behind (Figure 5b). Continuing northward along the path past several numbered sign 
posts, the careful observer will note a rapid decline in the amount of boulders present, 
an increase in the sandiness of the surrounding soils (Figures 5c,d), and substantial 
clearing associated with the construction of a new subdivision to the east of the path 
(Figures 6ef). These changes reflect both natural and human-induced controls on the 
landscape. The diminishing presence of boulders reflects a transition from bouldery till, 
to an equally common geologic deposit called stratified drift. As the name would  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

suggest, these deposits are often layered or “stratified” because they were first laid 
down in discrete packages by melt water released from glaciers as they wasted away. 
In addition to stratified drift, a third type of glacial sediment , consisting of very fine and 
often yellow-colored sand may be found in the vicinity of sign post #6. These fine sands 
were transported and deposited by strong winds that drained off of cold retreating ice 
masses, blowing over a poorly vegetated surfaces in front of retreating ice sheets. More 
recent post-glacial deposits are most abundant in and near the Arboretum pond as 
organic-rich muck. In fact, the transition from recent muck deposits to underlying and 
older stratified drift is clearly evident in sediment cores recovered from the pond.

Figure 5 . Portion of the surface geologic map depicting geologic materials that 
overly bedrock. Adapted from Clebnik (1980 Surficial Geologic Map of the Wilimantic 
Quadrangle, Connecticut. Sate of Connecticut, DEP).
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Figure  5. Photographs depicting: (a) boulder-rich till surfaces in the southern end of 
the Arboretum; (b) boulder rich conditions in the Arboretum stream; (c) till on the foot 
path just south of the transition to (d) stratified drift conditions; (e) sandy surfaces 
deposited following intense runoff from the nearby construction site; and (f) 
overwhelmed silt fences following a July 2004 rainstorm. 
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Recent Erosion and Deposition Related to Constructi on Activities 
Construction of the new subdivision began in earnest during the spring of 2004 

with land clearing, stump removal, and leveling of the land. In July of 2004 an intense 
rainstorm overwhelmed several construction silt fences resulting in the deposition of 
sand at several locations on the eastern side slope of the Arboretum (Figure 6e,f). In the 
fall of 2004 students in EES 440 (process geomorphology) measured the thickness and 
spatial extent of some of these deposits by digging soil pits and surveying. Results from 
this work (Figure 6) suggest that in excess of 13 m3 of sand was introduced to one small 
site, with the thickest accumulations of sand occurring adjacent to an old stone wall. A 
more extensive survey was undertaken in the summer of 2005 by Mr. John Liddon, an 
EES senior. He is presently analyzing the results of measurements that suggest the 
extent and amount of sand introduced to the site is much larger than first thought 
(Figure 7). As well, John will be using a computer-based approach, referred to as 
“geographic information systems” to model erosion and deposition associated with land 
use change at the Arboretum. Look for results from John’s study at the spring 2006 Arts 
and Science Undergraduate Research Conference and Exhibition. 

 

 

 

 

 

Figure 6. Contour map depicting thickness (in m) and extent of a small portion  
sandy sediments deposited in the Arboretum following erosion and runoff from a 
nearby construction site. 
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Hydrologic Conditions 

Hydrology and geomorphology students at ECSU have studied the flow of water 
through the arboretum. Under the leadership of Dr. Catherine Carlson, hydrology 
students have measured stream flow rates, estimated the interactions between campus 
grey water (introduced through a large culvert at the southern end of the site; Figure 
8a), shallow groundwater and stream flow. As well these students have examined the 
hydrochemistry of stream water and several groundwater springs, some of which are 
stained red due to the presence of iron and other elements (Figure 8b). Hydrology and 
geomorphology students have also examined several aspects of the Arboretum Pond. 
This has resulted in a variety of maps depicting pond bathymetry (Figure 8c). These 
maps and associated data may be used to estimate water storage in the pond as well 
as identifying locations to collect sediment cores. As alluded to previously, deposits 
within the Arboretum show a clear transition from lowermost stratified drift, to overlying 
wetland soils (that must pre-date the development of the Arboretum Pond), and muck. 
All told a substantial body of student research has been undertaken in the Arboretum.  

 
 
 
 

Figure 7. Preliminary map depicting the limits of sand deposits associated with 
erosion from the construction site. Orange regions depict sand, green marks the 
Arboretum Path, while yellowdenotes the location of a stone wall. Data is part of 
ongoing research by EES senior Mr. John Liddon. 
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Figure 8. (a) Primary surface contributions to the Arboretum stream are derived from the 
ECSU campus grey water through a 6 foot culvert. (b) Several shallow groundwater seeps 
are present near the toe of slopes surrounding the Arboretum. Many of these seeps are 
stained red. Geochemical analyses by hydrology students in Dr. Catherine Carlson’s class 
indicate that some of this coloration may be derived from leaching as water seeps through 
previous fill material used for land fill materials. (c) A stacked digital elevation model depicting 
pond bathymetry (map), and topography. This figure was derived from original survey data 
collected by hydrology students.  


