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Executive Summary

The Clyde River flows from Island Pond to Lake Memphremagog through the Northeast
Kingdom of Vermont and is widely recognized for its scenic beauty, fisheries, wetlands, and
recreational opportunities. This scoping study was conducted to evaluate the potential for
pursuing designation of the Clyde River under the Partnership Wild and Scenic Rivers (PWSR)
program and to assess both the river's outstandingly remarkable values and the level of
community interest in a locally led river conservation partnership.

The PWSR model combines local leadership and voluntary stewardship with technical and
financial support from the National Park Service. Unlike traditional federally managed
conservation approaches, the program emphasizes community governance and river
protection without federal land acquisition or direct federal control of land use. Inspired in part
by the successful designation of the Upper Missisquoi and Trout Rivers, the Memphremagog
Watershed Association initiated this scoping effort to determine whether a similar framework
could support long-term stewardship of the Clyde River corridor.

This study found that the Clyde River contains a highly interconnected suite of geomorphic,
ecological, fisheries, and recreational values that distinguish it at both the regional and
statewide scale.

Outstandingly Remarkable Values

Geomorphology

The Clyde River is shaped by a landscape strongly influenced by glacial history,
interconnected lakes, and extensive floodplain connectivity. Ice-contact landforms,
glaciolacustrine sediments, wetlands, and broad valley bottoms define the structure of the
watershed and influence many of the river’s ecological and hydrologic processes.

The river exhibits a strongly stepped profile characterized by alternating lake basins, low-
gradient meanders, wetlands, and localized bedrock-controlled rapids. Extensive lakes and
wetlands moderate flows, retain sediment and nutrients, and buffer downstream flooding.
These features collectively define the Clyde as a lake-influenced postglacial river system
whose geomorphic structure underpins many of its scenic, ecological, and water quality
values.



Natural Communities

The upper Clyde River supports one of the more extensive and hydrologically connected
floodplain and wetland complexes in northern Vermont. From Five Mile Square through
Pensioner Pond, the river flows through a mosaic of floodplain forests, Northern White Cedar
Swamps, shrub swamps, marshes, sedge meadows, intermediate fens, and Black Spruce
Swamps.

The significance of these communities lies not only in the presence of rare species, but in the
continuity and ecological integration of habitats across a broad low-gradient valley shaped by
former glacial lake conditions. The corridor supports uncommon natural community variants,
state-listed plant species, and one of the more extensive intermediate fen systems in Vermont.
Despite localized impacts from logging, altered flooding, and invasive species, much of the
corridor retains substantial ecological integrity and provides important flood resilience,
biodiversity, and climate adaptation functions.

Fisheries

The Clyde River supports a remarkably complete expression of riverine thermal and ecological
gradients, ranging from coldwater brook trout habitat in headwater tributaries to

productive coolwater and warmwater fisheries downstream. Fish biologists interviewed during
this study described the river as one of the more functionally intact and diverse river

systems remaining in Vermont.

Large wild brook trout persist in cold tributaries and upper mainstem reaches, while
downstream habitats support increasingly diverse fish assemblages shaped by wetlands,
lakes, and thermal transitions. Temperature monitoring comparing conditions between 2012
and 2025 found no detectable system-wide warming trend or increase in thermal stress for
brook trout. These findings suggest that the Clyde has maintained a stable thermal continuum
capable of supporting diverse fisheries across the watershed.

Recreation

Recreation along the Clyde River is defined by a layering of experiences that include
whitewater paddling, flatwater boating, fishing, hunting, wildlife observation, and outdoor
education. The river’s alternating lakes, wetlands, meanders, and rapids create diverse
recreational opportunities within a relatively compact and accessible corridor.

Equally important is the strong culture of recreation and stewardship associated with the river.
Recreational use is closely tied to local identity and long-standing traditions of fishing,
paddling, and outdoor learning throughout the watershed.



Community Interest and Suitability

Survey and interview findings indicated strong baseline interest in pursuing a Partnership Wild
and Scenic River designation for the Clyde River. Participants consistently identified the river
as a highly valued natural resource and expressed optimism about a locally driven
conservation framework. These findings suggest that there is a meaningful foundation of
support upon which a formal study effort could be built.

At the same time, the study showed that support for designation is shaped less by how people
use the river and more by how they perceive the designation process itself.

Concerns regarding regulation, property rights, and federal involvement emerged as important
themes influencing public perception.

Several limitations should be acknowledged. Survey participation skewed toward older age
groups and certain recreational users, while younger residents and consumptive user groups
such as hunters and trappers were underrepresented. Self-selection bias was also likely, as
individuals already interested in conservation issues may have been more inclined

to participate.

Despite these limitations, the findings suggest favorable conditions for advancing a formal
Partnership Wild and Scenic River study. High levels of perceived river significance,
widespread recognition of the Clyde’s remarkable values, and broad interest in a locally led
stewardship framework indicate substantial potential for future designation efforts.

Key priorities moving forward include expanding outreach to underrepresented groups, clearly
communicating what PWSR designation does and does not entail, and creating opportunities
for dialogue among stakeholder groups. Overall, this scoping study suggests that the Clyde
River possesses a compelling combination of geomorphic, ecological, fisheries, recreational,
and community values that warrant further consideration under the Partnership Wild and
Scenic Rivers program.
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Introduction

Project Scope

The Clyde River is a remarkably scenic river that flows from Island Pond to Lake
Memphremagog, in northeastern Vermont, and is a treasured resource for both paddling and
the quality of its fishery. However, the Clyde River is not without threats to its water quality and
scenic character. Climate change; increased frequency, intensity and duration of flooding;
industrialized dairy agriculture; sprawl and habitat fragmentation all pose threats to the Clyde
River. The Memphremagog Watershed Association (MWA), which is dedicated to preserving
the quality and beauty of the waters in the greater Memphremagog watershed, focuses on
raising public awareness of watershed issues and acquiring funding to implement water quality
and habitat improvement projects. A Partnership Wild and Scenic River (PWSR) designation
for the Clyde would facilitate widespread community involvement and secure annual federal
funding support for river corridor stewardship. This Field Naturalist Masters project explores
PWSR designation by gauging local support and by investigating and documenting the
characteristics of the river that deem it eligible for federal protections.

Eligibility for PWSR designation is based on two main requirements: 1) a river or section of
river must be free flowing and 2) the presence of at least one Outstandingly Remarkable
Values (ORVs). Free flowing means existing or flowing in a natural condition without
impoundment, diversion, straightening, riprapping, or other modification of the waterway
according to the Wild and Scenic Rivers Act (1968). Sections of rivers can be designated Wild
& Scenic even if there are dams or other alterations elsewhere on the river. ORVs are river-
related or river-dependent values that are unique, rare, or exemplary at a regional or national
scale of comparison. They can include scenery, recreation, geology, cultural, fish, wildlife, or
other similar values such as ecology, hydrology, botany, or paleontology resources. The
determination of ORVs is the focus of a River Study, which is typically initiated by legislation
introduced by a US congressperson once public support has been established. This project
will begin the work of identifying potential ORVs and gauging community support for a formal
PWSR study.



LLocation

Watershed Information

The Clyde River is one of four rivers that flow into Lake Memphremagog, a large international
lake shared between the Northeast Kingdom of Vermont and the Eastern Townships of

Quebec. The southern basin of the lake
is fed primarily by three major tributaries
that lie entirely within Vermont — the
Black, Barton, and Clyde Rivers — as
well as the smaller John’s River, which
straddles the Vermont—Quebec border
(Fig 1). The Lake Memphremagog Basin
is part of the larger St. Francis River
watershed, ultimately draining northward
to the St. Lawrence River.

The Lake Memphremagog drainage
basin encompasses approximately 687
square miles, of which 489 square miles
(71%) lie within Vermont and 198 square
miles (29%) occur in Quebec. Although
a greater proportion of the watershed
area is located in the United States,
nearly three-quarters of Lake
Memphremagog itself lies within
Canada. The lake serves as a drinking
water source for more than 175,000
people in Quebec, including the cities of

5 10 20 Miles
1 1 I 1 I J

Quebec

Vermont

Fig. 1: Memphremagog Watershed

Sherbrooke and Magog and the municipalities of Potton and Saint-Benoit-du-Lac (VT DEC,

2023).

The Clyde River Watershed lies primarily within Orleans and Essex Counties in northeastern
Vermont and includes all or portions of the towns of Brighton, Charleston, Derby, Holland,
Morgan, Newport, Newark, and Westmore. The river originates in the Town of Brighton and



flows generally northwest through Charleston, Derby, and Newport before entering Lake
Memphremagog at the City of Newport (Fig 2) . The watershed drains approximately 144
square miles extending from the headwaters in Brighton and Morgan to the river mouth at
Newport. Major tributary systems include the Pherrins River watershed (20 mi?) and the
combined Echo and Seymour Lake Outlet watersheds (26 mi?). Numerous large lakes are also
embedded throughout the watershed, including Seymour Lake (1,777 acres), Lake Salem (788
acres), and Island Pond (608 acres) (Dyer etal, 2008).

1

Clyde River Towns
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Figure 2 : Clyde River Towns
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Biophysical Region and Geologic Setting

The Clyde River Watershed straddles two distinct biophysical regions, draining from the
western slopes of the Northeastern Highlands into the lower elevation Lake Memphremagog
lowlands of the Northern Vermont Piedmont. Elevations range from approximately 700 feet at



Lake Memphremagog in Newport to 3,315 feet at Bald Mountain in Westmore, creating
considerable variation in climate, hydrology, and ecological communities across the
watershed.

Approximately 54% of the watershed, primarily in the lower basin, is underlain by
metamorphosed limestone, schist, and phyllite associated with the Gile Mountain and Waits
River Formations. These rocks originated as marine sediments and organic deposits that
accumulated along an ancient shoreline before being compressed during continental collision
roughly 380 million years ago. The resulting calcium-rich bedrock weathers relatively easily
and provides some buffering capacity against acid inputs from precipitation and decomposition
processes (Benoit 1999).

Much of the remaining watershed is underlain by granitic bedrock including gabbros, diorites,
and granites that intruded into surrounding metamorphic formations approximately 360 million
years ago. Comprised largely of quartz and feldspar, these rocks are resistant to weathering
and generally non-calcareous. The distribution of these contrasting bedrock types strongly
influences soil chemistry, water quality, and the distribution of natural communities throughout
the watershed (Benoit, 1999).

Glaciation also played a defining role in shaping the
modern landscape. As continental ice sheets
retreated from the region approximately 13,000 years
ago, glaciers scoured many of the watershed’s lakes,
exposed bedrock across higher elevations, and
deposited extensive glacial sediments throughout
valleys and lowlands. Upland areas are now
characterized by a mosaic of compacted and loose
glacial till, while valleys contain combinations of
alluvial deposits, glaciolacustrine sediments, and ice-
contact landforms including eskers, kames, and
kettleholes. Lacustrine and outwash deposits are
especially concentrated in the lower half of the
watershed, which approximately 12,000 years ago
was inundated by a proglacial Lake Memphremagog
estimated to have been nearly 300 feet deeper than
the present-day lake (Wright ,2024a — Figure 3).

Figure 3 : Glacial Lake




Land Cover and Land Use

Although the Clyde River Watershed is located within one of the more remote regions of
Vermont, the watershed has a long and complex history of human use. Archaeological
evidence, including Paleo-Indian spear points, indicates human presence in the Clyde River
valley more than 10,000 years ago. The river corridor remained an important east—-west travel
route for thousands of years and by approximately 4,000 years ago supported permanent
Native American villages along Lake Memphremagog. At the time of Euro-American
colonization, Western Abenaki communities continued to utilize the watershed’s lakes, ponds,
and rivers for seasonal hunting, fishing, and travel (Benoit, 1999).

Euro-American settlement occurred somewhat later than in other parts of Vermont. During the
late 1790s, Surveyor General James Whitelaw named the river “Clyde” after the River Clyde in
his native Scotland while surveying town boundaries in the upper watershed. By the 1820s
settlements had become established along the river corridor, with development concentrated
around fertile floodplain soils and locations with substantial water power potential. Population
growth and land clearing accelerated rapidly during the nineteenth century, peaking between
roughly 1870 and 1900. Water-powered mills in Derby, West Charleston, East Charleston, and
elsewhere throughout the watershed supported tanning, lumber milling, grain processing, wool
production, and dairy processing industries. Logging and timber extraction were also intensive
during this period, fueled by expanding transportation networks and industrial milling
technologies (Benoit & Marvin, 2023).
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Figure 4 : Land Cover — Land Use of the Clyde Watershed

During the twentieth century, however, industrial activity gradually shifted away from river
corridors as steam and electrical power replaced water-driven infrastructure. Agricultural lands,
particularly in the upper watershed, were progressively abandoned and reclaimed by forest.
Today approximately 69% of the Clyde River Watershed is forested. The upper watershed
remains predominantly wooded, with development concentrated around village centers such
as Island Pond and East Charleston and around Seymour and Echo Lakes. While several
small farms persist along fertile valley bottoms, much of the landscape remains forested. In
contrast, the lower watershed supports greater population density and more intensive
agricultural land use, particularly around Derby, Newport, West Charleston, and the Lake
Salem area (Dyer et al., 2008).
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National Wild & Scenic Rivers Program

Concern over the vast amount of dam development in the United States over many decades —
especially following World War Il and the post-war economic boom of the 1950s — fueled the
passage of the Wild and Scenic Rivers Actin 1968. The Act's mandate is to preserve certain
rivers with outstanding natural, cultural, and recreational values in a free-flowing condition for
the enjoyment of present and future generations. This initial legislation established a national
system, provided protection for 8 rivers, recommended the study of 27 more, and laid out a
process for designating additional rivers in the future (Haubert, 1998). Two pathways for
designation were created, either by the Secretary of the Interior via the request of a State
Governor or by national legislation, of which the latter is far more common. In either method, a
river Study is conducted to assess the eligibility and suitability for this designation (Marsh,
1997). The original legislation was primarily focused on rivers passing through federally
owned or managed lands and was not readily available for rivers in the northeast where land is
primarily privately owned. Apart from the Allagash in Maine (1970 designation) that followed
the less common “state administered” Wild & Scenic, earlier river designation efforts in the
northeast could not resolve the fundamental question of how to protect national river values on
private lands without a massive federal land acquisition campaign (Fosburg etal, 2008).

Amendments to the Act beginning in the late 1970’s to limit federal land acquisition and
encourage cooperation between federal, state and local conservation efforts fostered the
development of a partnership approach for rivers in the northeast region of the country. The
Great Egg Harbor River designation in New Jersey (1992) became a model for this approach.
In this case, advocates from 12 municipalities, local and state agencies, and the National Park
Service (NPS) joined together to form a River Planning Committee to study the river and
develop a River Management Plan. Through this planning process it became clear that this
partnership needed to continue for effective long-term monitoring and management of the
river. Citizen advocates incorporated the Great Egg Harbor Watershed Association and were
designated as the “host organization” in the management plan documents. It was agreed that
the watershed association and the 12 municipalities would establish a representative River
Council to provide ongoing monitoring, coordination, and assistance for implementing the
comprehensive management plan. The Great Egg Harbor River became the first true
Partnership Wild & Scenic River (PWSR) and has become the model for PWSR efforts
(Fosburgh et.al. 2008).
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Of the 228 WSR designations nationwide, there are 18 PWSRs, 17 of which are in the
northeast beginning with the Great Egg Harbor River and including the most recent
designations of the York River (Maine) and the Housatonic River (Connecticut) in 2022 (Haas
etal, 2023). WSR designations are not reserved for rivers that have no disruptions to their wild
and scenic character, and designation is often sought for only certain sections of a river and
not the entire length (Marsh, 1997). Such is the case with the Upper Missisquoi and Trout
Rivers, the only Wild & Scenic rivers designated in Vermont.

Upper Missisquoi & Trout Rivers

The Upper Missisquoi and Trout Rivers became the focus for PWSR designation when John
Little and Wendy Scott, chair and secretary of the Missisquoi River Basin Association (MRBA),
attended a River Rally Conference in 2004 and learned about the Wild and Scenic River
program (J. Little & W. Scott, personal communication, April 9, 2025). They were shocked to
learn that there were no rivers with such a designation in Vermont and decided that it would be
a worthy effort for their beloved Missisquoi River. After a few years of drumming up support
from local citizens, businesses, and town & village Select Boards, the Vermont US
congressional delegation introduced legislation for an official PWSR study. This study was
authorized in March of 2009 and a Study Committee comprised of representatives appointed
by nine town and village Select Boards and partner organizations was formed. This Study
Committee met monthly for almost three years to develop a river management plan (Deeds
etal, 2013). This culminated in formal public ballots issued during Town Meeting Day in all nine
municipalities in March of 2013 to determine if designation should be pursued (S.S. Deeds,
personal communication, May 14, 2025). All but one municipality approved the pursuit for
PWSR designation, and in December of 2014, 46.1 miles of the Upper Missisquoi and its main
tributary, Trout River, were added as the 205th river in the WSR program (Figure 5).
Respecting the wishes of the non-approving municipality, the section of the Missisquoi that
flows through this town was excluded. However, the possibility for the section to be designated
and included into PWSR remains open if public sentiment shifts. Since then, the Upper
Missisquoi and Trout River (UMATR) Wild and Scenic Committee has functioned as a river
management council that makes decisions on how best to use federal dollars to maintain and
improve these rivers according to the management plan. The UMATR Wild & Scenic
Committee, like the Study Committee, is made up of two representatives from each
municipality, partners from state and federal agencies, and local river advocacy organizations.
This Committee meets monthly to continue to protect and enhance these rivers and implement
the management plan (UMATR website).

12
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Figure 5 : Missisquoi Watershed & UMATR

Impetus for Scoping Study

The Partnership Wild and Scenic River (PWSR) model for river conservation combines local
engagement and stewardship with federal technical and financial support and reflects a
partnership framework crafted to accommodate the complexities of private land ownership,
working landscapes, and community governance that characterize much of northern New
England. Rather than relying on direct federal land acquisition or top-down management, the
PWSR approach emphasizes voluntary cooperation among municipalities, landowners,
conservation organizations, and state and federal agencies to protect river resources while
maintaining local control.

The successful designation and implementation efforts of the Upper Missisquoi and Trout
Rivers Wild and Scenic Committee (UMATR) have become an important model for other river
conservation efforts in Vermont, including growing interest surrounding the Clyde River. The

13



Upper Missisquoi designation demonstrated that Wild and Scenic designation can gain traction
even within rural communities that have historically been cautious of federal involvement in
land management. By emphasizing local leadership, municipal participation, and non-
regulatory river stewardship, the UMATR effort illustrated how federal recognition and annual
funding support can strengthen community-based conservation without undermining local
autonomy.

For the Memphremagog Watershed Association (MWA), the Upper Missisquoi process
provided inspiration for evaluating whether a similar designation could benefit the Clyde River
(Figure 6). The Clyde possesses similar characteristics that made the Upper Missisquoi
eligible for designation: strong recreational, scenic and ecological values, and a landscape that
remains largely rural. At the same time, the watershed faces growing challenges from climate
change, increasingly
severe flooding,
agricultural
intensification, habitat
fragmentation, and
shoreline and corridor
development.

Quebec

&
Vermont MEMPHREMAGOG

Missisquoi

These concerns,
coupled with the
demonstrated success
of the Upper
Missisquoi effort, )
provided the primary impetus for initiating this scoping study. The s| Fig6: Missisquoi as model for Clyde
the eligibility of the Clyde River for Wild and Scenic designation by documenting some of the
river's outstandingly remarkable values and assessing the potential support for a Partnership
approach among local community members.

Guiding Questions:
A. What are the qualities of the Clyde River that could be identified as Outstandingly
Remarkable Values (ORVs) in a PWSR study and therefore make it eligible for PWSR
designation?

B. Isthere community interestin the PWSR designation?
Who are the Clyde River conservation allies? What hesitations or resistance exist to
pursuing PWSR designation?
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Remarkable Values

The concept of Outstandingly Remarkable Values (ORVs) is central to evaluating rivers for
inclusion in the National Wild and Scenic Rivers Act. As outlined in Reference Manual 46: Wild
and Scenic Rivers ORVs represent river-related resources that are unique, rare, or exemplary
at a regional or national scale, and they form the primary basis for determining a river's
eligibility for designation. These values may encompass a wide range of attributes, including
ecological, recreational, geological, cultural, and scenic qualities, but must be demonstrated to
be “outstandingly remarkable” when compared within an appropriate geographic context
(National Park Service, 2021).

For the Clyde River in northeastern Vermont, documenting ORVs will be a central component
of any future Partnership Wild and Scenic River Study. This scoping study is intended to serve
as an initial step in that process—a foundation for identifying, organizing, and evaluating the
river’'s most significant resources, while also highlighting areas where additional research and
documentation are needed.

Based on available information and preliminary assessment, this report identifies several key
categories of remarkable values associated with the Clyde River. These include its
geomorphology, reflecting a glacially influenced landscape and distinctive longitudinal profile;
its natural communities, which support a diversity of floodplain and wetland ecosystems; its
fishery, encompassing both cold-water and cool-water assemblages shaped by the river’s
thermal and hydrologic variability; and its recreational opportunities, which contribute to the
river’'s regional importance for boating, angling, and nature-based experiences.

This list is not exhaustive. Additional ORVs are likely to emerge through more detailed study
and community engagement. Wildlife, in particular, represents a strong category for future
designation as an outstandingly remarkable value, having been identified by many participants
in the Community Interest findings that follow. As such, this scoping effort should be viewed
not as a definitive inventory, but as a starting point for a more comprehensive evaluation of the
Clyde River’s eligibility for Wild and Scenic designation.

Geomorphology

The Clyde River is shaped by a physical landscape that reflects its glacial origins, the strong
influence of lakes along its course, and an unusually high degree of floodplain connectivity.
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These interacting features underpin many of the ecological conditions, water quality patterns,
and scenic qualities that give the river its regional significance.

This section explores the key geomorphic characteristics that define the river system. It begins
with the glaciated regional setting, where ice-contact landforms and glaciolacustrine sediments
establish the fundamental template of the watershed. It then examines the river’s strongly
stepped longitudinal profile, in which a series of lake basins and localized bedrock controls
create alternating low-gradient and steep reaches. The discussion also considers the river’s
notable hydrologic and geomorphic buffering, driven by an extensive network of lakes and
wetlands that slow flows and enhance sediment and nutrient retention. Finally, it highlights the
broad, well-connected floodplains that support expansive wetland systems, many of which
reflect former lake conditions. Together, these elements define the Clyde River as a lake-
influenced, postglacial system and provide a framework for understanding its form and
function.

Regional Geomorphic Setting

The Clyde River watershed lies within the glaciated uplands of Vermont’s Northeast Highlands
and the Northern Vermont Piedmont, where the imprint of the Laurentide Ice Sheet influences
the modern landscape. A series of studies by Wright (2006, 2015, 2024a, 2025, and personal
communications) provide a detailed reconstruction of ice flow patterns, depositional
environments, and proglacial lake development in northern Vermont, forming the basis for
understanding the geomorphic framework of the basin.

During the Late Wisconsinan glaciation, ice flow across northern and central Vermont was
complex and evolved through multiple phases (Wright, 2015). Shifts in ice flow direction,
combined with periods of stagnation and retreat, produced a landscape marked by abundant
ice-contact features, including eskers, kame terraces, and ice-marginal channels. These
landforms record the position and behavior of the retreating ice margin and continue to
influence present-day drainage patterns.

As the ice sheet retreated approximately 13,000 to 14,000 years ago, it sculpted a terrain
characterized by overdeepened basins, irregular valleys, and widespread deposits of glacial
till, outwash, and glaciolacustrine sediments. Wright (2024a) documents the formation and
evolution of Glacial Lake Memphremagog, a proglacial lake that occupied much of the low-
lying terrain along the present international border. This lake developed as retreating ice
margins and ice-marginal drainage systems impounded meltwater, creating a series of
evolving lake stages controlled by ice position and outlet conditions (Figure 7).
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Figure 7 : Laurentide Ice Sheet retreat in the Memphremagog watershed

Sedimentation within Glacial Lake Memphremagog resulted in thick accumulations of fine-
grained silts and clays across the lower portions of the Clyde River watershed. These
glaciolacustrine deposits remain a dominant component of valley bottoms today and play a
critical role in controlling channel stability, floodplain development, and patterns of incision. In
contrast, higher elevations and ice-contact zones are characterized by coarser, more
heterogeneous deposits, including sand and gravel from outwash and kame deposits.

The resulting drainage network is less integrated than in unglaciated terrain, with numerous
closed or weakly connected depressions that now host lakes, ponds, and wetlands. Ice-contact
landforms locally constrain or redirect flow paths, while ice-marginal channels identified by
Wright (2024a) provide evidence of meltwater routing along the retreating glacier margin.
These features contribute to a discontinuous and highly variable hydrologic system.

Within this geologic framework, the Clyde River occupies a series of glacially carved basins
with variable thicknesses of till and glaciolacustrine material (Wright, 2025). Much of the valley
bottom is broad and poorly drained, underlain by fine-grained sediments that promote wetland
formation and limit vertical incision, particularly in the upper half of the river above Pensioner
Pond and in the reach extending from below the village of West Charleston to Lake Salem. In
these areas, low gradients and cohesive soils favor lateral stability and the development of
organic-rich floodplain systems.
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In contrast, Wright (2025) shows that bedrock is shallow or exposed in localized areas,
creating abrupt changes in channel slope and confinement. Just downstream of Pensioner
Pond, and again roughly one mile south of West Charleston, the river enters a confined gorge
where it drops approximately 80 feet in less than a quarter mile. This reach, known as Great
Falls, follows the structural orientation of metamorphosed sedimentary rocks, including phyllite
and crystalline limestone, demonstrating strong bedrock control on channel alignment and
gradient. In these locations, glacial deposits are thin or absent, allowing direct incision into
bedrock and the development of steep, high-energy reaches. The age of this down cutting is
an area of active speculation and was just beyond the scope of Wright's most recent surficial
mapping of the Willougby 7.5 min quadrangle in 2025.

Farther downstream, the river alternates between lake basins and channelized segments
shaped by both glacial deposits and bedrock control. It flattens into Charleston Pond, passes
through the West Charleston area, and then re-enters low-gradient conditions before reaching
Little Salem Lake. Additional increases in gradient occur below Lake Salem and Clyde Pond,
where the river incises into glaciolacustrine sediments deposited in Glacial Lake
Memphremagog. In these lower reaches, the channel becomes more deeply incised and
confined, reflecting an imbalance between sediment supply and transport capacity.

Wright’'s combined investigations (2006, 2015, 2024a, 2025) show that the geomorphic setting
of the Clyde River is variable and strongly influenced by glacial history, depositional
environment, and underlying bedrock structure. This variability establishes the foundation for
the river’s distinctive pattern of low-gradient wetlands, lake-dominated segments, and abrupt,
high-energy gorges that define its overall geomorphic character.

Longitudinal Profile and Channel Morphology

The Clyde River exhibits a longitudinal profile and channel form shaped by lake basins,
bedrock control, and localized zones of steepening. Rather than a smooth, concave river
profile typical of fully alluvial systems, the Clyde is strongly stepped, with long low gradient
segments interrupted by abrupt drops at lake outlets, dams, and bedrock controlled reaches
(Figure 8).

Maijor lakes, including Pensioner Pond and Lake Salem, serve as dominant geomorphic
controls by establishing local base levels that divide the river into discrete segments. As water
moves downstream, it repeatedly transitions between lake environments and channelized
reaches, creating a longitudinally discontinuous system in which each segment responds
primarily to local controls rather than basin wide gradients.
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Figure 8 : Digital Elevation Model Map and River Profile

This stepped structure is directly reflected in channel morphology. In low gradient segments
associated with broad valleys and upstream lakes, the river typically develops sinuous to
meandering river pattern. These reaches are characterized by fine grained substrates, stable
banks, and limited lateral migration. Channel form in these areas is strongly influenced by
adjacent wetlands and organic rich floodplain deposits, which promote stability and reduce
channel adjustment over time.

In contrast, short high gradient reaches occur where the river encounters bedrock controls or
drops between lake basins. Notable examples include Great Falls, the reach below Lake
Salem, and Arnolds Falls. In these areas, the channel becomes confined, with exposed
bedrock, coarser substrates where available, and step pool or cascade morphology. These
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reaches have higher stream power and are capable of dissipating energy over short distances
through turbulence, vertical drops, and channel roughness.

Despite their intensity, these steep segments are relatively short and are separated by lakes or
low gradient reaches. As a result, their influence on downstream channel form is limited. The
overall river system functions as a sequence of alternating low energy, depositional
environments and short, high energy transport reaches.

This alternating pattern produces a mix of geomorphic conditions along the river corridor. It
enhances habitat diversity and contributes to the river's scenic character, while also
interrupting sediment and flow connectivity. The Clyde River is not a continuous alluvial
channel, but a series of linked segments, each shaped by local boundary conditions imposed
by lakes, valley form, and bedrock geology.

Hydrologic and Geomorphic Buffering

The Clyde River exhibits a high degree of hydrologic and geomorphic buffering that is
uncommon among rivers of comparable size in northern Vermont. This buffering is primarily
driven by its chain of lakes, which distribute water storage across both headwater and
mainstem environments. In contrast to more responsive river systems, the Clyde’s flow regime
is moderated by multiple storage basins that slow the movement of water, sediment, and
nutrients through the watershed.

A comparison with other river systems in Orleans Co., Vermont highlights the distinctiveness of
this structure. The Black River drains a watershed of approximately 134 square miles and has
a low overall gradient, with an average slope of about eight feet per mile (VT DEC, 2023).
Despite this gentle gradient, the Black River lacks significant lake storage and receives input
from numerous steep tributaries that generate rapid, high intensity runoff during storm events.
As a result, the river responds quickly to precipitation, efficiently transporting sediment and
associated phosphorus through its broad, agriculturally influenced valleys and floodplains,
particularly during high flow events (VT DEC, 2023).

The Barton River, draining a larger watershed of approximately 174 square miles, occupies an
intermediate position (VT DEC, 2023). Its headwaters include several large lakes, such as
Lake Willoughby, Crystal Lake, Shadow Lake, and Lake Parker, which provide some degree of
hydrologic buffering and nutrient processing (IJC, 2109; VT DEC, 2023). These lakes increase
water residence time, promote sediment settling, and reduce the immediate downstream
transport of particulate material. However, below these headwater lakes, the Barton River
flows through a mix of wetlands, agricultural lands, and low gradient valley terrain before
entering Lake Memphremagog. In these downstream reaches, the moderating influence of the
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lakes is reduced, and the river can still export relatively large pulses of phosphorus during
storm events (VT DEC, 2023).

In contrast, the Clyde River drains approximately 142 square miles and is distinguished by a
continuous network of lakes distributed throughout both its headwaters and mainstem (VT
DEC, 2023). Headwater lakes include Island Pond, Seymour Lake, and Echo Lake, while
downstream lakes include Pensioner Pond, Charleston Pond, Lake Salem, and Clyde Pond.
This arrangement creates multiple, sequential zones of water storage that fundamentally
shape the river's hydrology and reduces phosphorus export relative to watershed area through
repeated attenuation and retention (VT DEC, 2023).

Because water must pass through several lakes before reaching Lake Memphremagog,
stormflows are slowed, spread out over time, and released gradually. Hydrographs in lake rich
systems such as the Clyde tend to have delayed peaks and longer recession periods
compared to rivers like the Black and Barton (Bocaniov et al., 2024; Li et al., 2024). Observed
flow records are consistent with this pattern, showing that peak discharge in the Clyde River
occurs later and is less sharply defined following precipitation events (VT DEC, 2023).

This hydrologic buffering has direct geomorphic consequences. Reduced peak flows limit
stream power in downstream reaches, decreasing the frequency and magnitude of channel-
altering events such as bank erosion, channel widening, and sediment transport. At the same
time, localized steep reaches, such as Great Falls and Arnolds Falls, remain capable of
concentrating energy and performing significant geomorphic work, but their effects are spatially
constrained by upstream and downstream lakes.

The chain of lakes also plays a critical role in sediment and nutrient dynamics. As water slows
within lakes, suspended sediment settles and is stored on the lake bottom. Much of the
phosphorus transported from the
- watershed is associated with these
40000 Clyde particles, and reduced flow

35000 - velocities promote rapid deposition.
= 30000 .- Even lakes with relatively short
: ~ = | residence times can retain
5 20000 \ } 1000 5 substantial amounts of particulate
= : - | phosphorus, particularly during

| . . : moderate flow events when

le— Model timeframe —» ) sediment transport dominates
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Fig 9 : Memphremagog phosphorus loading by tributary — TMDL Report

21



As water moves through a series of lakes, each basin removes a portion of the incoming
sediment and nutrient load. This cascading effect results in progressively lower concentrations
downstream. Studies of lake networks show that such systems can retain a greater fraction of
watershed derived nutrients than single lakes or free flowing rivers, due to repeated
opportunities for settling, biological uptake, and burial (Li et al., 2024; Bocaniov et al., 2019).

Flow conditions influence the efficiency of this process. During baseflow and moderate storms,
lakes are highly effective at trapping sediment and phosphorus. During large flood events,
shorter residence times and possible sediment resuspension can reduce retention efficiency.
However, even under these conditions, the presence of multiple lakes reduces peak nutrient
concentrations and spreads delivery over a longer period compared to unbuffered systems
(Bocaniov et al., 2019). Observed monitoring data from the Clyde, Barton, and Black Rivers
reflect this pattern (B. Copans, personal communication, April 9, 2025).

In contrast, rivers such as the Black and, to a lesser extent, the Barton tend to export nutrient
pulses more rapidly and at higher concentrations during storm events. Without extensive lake
storage, these systems transmit runoff signals quickly, resulting in sharper hydrographs and
more direct coupling between watershed inputs and downstream export (VT DEC, 2023).

Sheffield

: 300,000

Figure 10 : Black, Barton & Clyde Watershed |
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The Clyde River’s chain of lakes functions as a multi stage hydrologic and geomorphic buffer.
It dampens flow variability, reduces sediment transport, and enhances nutrient retention,
producing a river system that is more stable and less responsive to short term hydrologic
forcing than neighboring basins (Fig 10 — shows comparison of three basins). This buffering
capacity is central to the Clyde River’s water quality, ecological integrity, and resilience, and
represents one of its most distinctive and valuable geomorphic characteristics.

Floodplain and Wetlands

Floodplain development along the Clyde River is most extensive in low-gradient reaches
where fine-grained sediments and high water tables support wetlands and peat-forming
systems. These floodplains are hydrologically connected to the channel, with frequent
overbank flooding that promotes deposition of silts, clays, and organic material (see section

Beaver activity further enhances this complexity, creating ponds along incoming tributaries or
often right across the main channel or side channels, particularly in the upper reaches of the
river. This results in a landscape in which floodplains function less as zones of channel
migration and more as long-term storage areas for water and sediment.

In more confined reaches—particularly within gorges or incised segments—floodplain
development is limited, and the river is largely disconnected from adjacent surfaces except
during extreme events. This contrast underscores the important role of valley geometry in
controlling floodplain processes.

Historical Lake as Precursor to Extensive Wetlands

The extensive wetlands and floodplains on the upper half of the river above Pensioner Pond
may have their origins in a long valley lake that drained in the late 1700s prior to the arrival of
settlers in the early 1800s. Stephen Wright (personal communication, April 1, 2026) has done
some recent mapping and analysis to corroborate how a long lake could form if the current
drainage was plugged with glacial sediment.

The initial reference for this lake comes from Charleston’s early town history as recorded by
Alpha Allyn and catalogued in The Vermont Historical Gazetteer (Hemenway, 1877). Alpha
Allyn was the oldest son of Abner Allyn & Anna Melvin, who are considered the first settlers of
Charleston (then called Navy) in 1803. In the Charleston section of the Gazetteer under the
heading “Indian History of Long Pond”, Alpha Allyn describes an encounter with a group of
Abenaki that he refers to as the St Francis tribe that seasonally camped in the Clyde Valley
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near the location of the current East Charleston Village (lot No. 33). In 1824 after his brother
Jonas Allyn, had settled in this area, he had a chance to inquire directly from this group of
Abenaki. From the elders in this group Alpha learns that “fifty years prior they had made a
permanent home at this place for nine consecutive years, and there was a lake ten miles in
length with two outlets, one stream draining to the Willougby river and another through the
Clyde into Salem Pond.”

Allyn also mentions the reason they gave for making a permanent home here for nine years
was due to a division among their own tribe during an episode of the French and English Wars
(Seven Years War, 1750-1763) in which they favored the English. It is important to note how
much the Abenaki were caught in the middle of a prolonged colonial conflict over resources
and power and how this destabilized Abenaki’s land use and seasonal inhabitation patterns
during the 1700s. Two important details about this former lake come from this early report: its
ten-mile length and that it had two outlets.

In addition, an abandoned valley in

West Charleston, initially described Pensioner Pond
by Doll (1942), is evidence of a |
former river drainage and that its i
present path over Great Falls is { l
recent geologically speaking. Doll
says “ it displays a youthful character”
and likely was post glacial when the
old drainage may have been plugged
by glacial debris. Wright with recent
field work in 2025, has confirmed a ”
bedrock lip above the abandoned C.G. Doll, 1942
valley and speculates that the current :
drainage over Great Falls may have been plugged with glacial debris, not the other way
around, and through seepage or possibly an earthquake, the river found this new course in the
late 1700s.

Old Valley
|

Both drainage pathways could predate the last Wisconsin glacial advance and could be relics
of previous glacial episodes. Wright (unpublished) through isostatic rebound analysis has
demonstrated how a smaller remnant lake, post glacial retreat could fill the valley (see Figure
11 — sequence of isostatic rebound). Further field investigation and analysis is needed to
determine the rate of rebound, but it seems likely that a lake existed long enough for lacustrine
sediments to accumulate which now form the substrates of the present wetlands.
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Figure 11 : Clyde Valley Lake development with isostatic rebound

Significant Natural Communities

One of the most distinctive and ecologically significant values of the Clyde River lies in the
diversity, extent, and integration of natural communities within its upper reaches. As described
in the preceding geomorphic analysis, much of this landscape reflects the legacy of a former
post-glacial lake that once occupied the upper valley. The fine-grained lacustrine sediments
left behind have since been incised and reworked by the modern Clyde River over the past two
centuries, creating a system in which fluvial processes operate within a landscape that still
retains strong lake-derived hydrologic and soil characteristics.

The result, most clearly expressed in the reach between Five Mile Square Road and the Route
105 bridge, is a patchwork of interwoven wetlands and riparian forests. Here, natural
communities blend and transition across subtle gradients in elevation, hydrology, and soil
conditions, often making discrete boundaries difficult to define. This lack of clear separation is
itself a defining feature of the system. The ecological significance of the upper Clyde River lies
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not in any single rare community, but in the integrity, scale, and connectivity of the broader
wetland complex.

Recognition of this significance began with the first significant natural community inventory in
1998 as part of a watershed-wide survey for the Vermont Nongame and Natural Heritage
Program (NNHP). That effort, spearheaded by Brett Engstrom, Mark Lapin, Robert Popp, Eric
Sorenson, and Mark Ferguson, identified the upper Clyde River wetlands as one of the most
important wetland complexes in the Lake Memphremagog basin (Engstrom et al., 1999).
Building on this foundation, more detailed mapping and field-based assessment were carried
out between 2010 and 2012 by Jayson Benoit at the Northwoods Stewardship Center, with a
particular focus on the Buck Flats section (just upstream of Rt 105 bridge) and adjacent
reaches (Benoit, 2011; Benoit, 2012). These studies refined understanding of community
composition, extent, and condition, while also identifying additional rare natural communities
and species in the reach between Webster Brook and Rt 105 bridge. NNHP has returned in
recent years and has made its most recent updates to the Significant Natural Communities
GIS layer in 2025 and delineates significant natural community boundaries throughout the
watershed.

Together, these successive efforts provide a progressively more detailed picture of a river
corridor defined by ecological diversity, hydrologic connectivity, and a combination of rare and
uncommon natural communities at a landscape scale.
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Reach-Scale Patterns and Community Complexes

The upper Clyde River wetlands are best understood as a sequence of reaches defined by
distinct assemblages of natural communities tied to hydrology, peat development, and
floodplain processes. While these communities are interconnected at a landscape scale, their
composition and structure vary in ecologically meaningful ways along the river corridor. The
descriptions below follow the primary reaches identified in the 1998 inventory, more detailed
mapping done in 2010-2012 (Five Mile Bridge to Rt 105 Bridge — Fig 12), and the more recent
mapping updates of Significant Natural Communities from NNHP.
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Five Mile Square to Webster Brook

The reach of the Clyde River extending from Five Mile Square Road downstream to Webster
Brook represents one of the most structurally diverse and ecologically rich portions of the
upper river corridor. As first documented in the 1998 inventory, this approximately 200-acre
complex is a mix of forested wetlands, shrub swamps, and graminoid communities, with
several natural community types ranked among the highest quality in Vermont. Subsequent
mapping has confirmed both the significance and complexity of this reach, while refining how
these communities are classified and distributed across the landscape (Fig 13).

At the upstream end of the reach, immediately below the Five Mile Square bridge, the river
flows through a narrow channel bordered by a distinctive floodplain forest historically described
as black ash floodplain forest and now classified as Boreal Floodplain Forest (S2). This
community occupies only a limited extent along the Clyde but is notable for its composition and
structure. The canopy is dominated by mature black ash (Fraxinus nigra) and silver maple
(Acer saccharinum) with occasional northern white cedar (Thuja occidentalis) and balsam fir
(Abies balsamea), and a dense midstory formed by tall shrubs such as speckled alder (Alnus
incana), highbush cranberry (Viburnum trilobum), and nannyberry (Viburnum lentago).

The herbaceous layer is diverse and dominant species include ostrich fern (Matteuccia
struthiopteris) and sensitive fern (Onoclea sensibilis), accompanied by rough avens (Geum
lacinatum) or large-leaved avens (Geum macrophyllum). Along the immediate riverbanks, a
narrow riparian fringe supports species such as sweet gale (Myrica gale), red-osier dogwood
(Cornus sericea), winterberry (llex verticillata), and swamp rose (Rosa palustris), with
graminoids including bluejoint grass (Calamagrostis canadensis) and rattlesnake mannagrass
(Glyceria canadensis). The channel itself supports a well-developed aquatic flora, including
bur-reeds (Sparganium angustifolium, S. americanum), water horsetail (Equisetum fluviatile),
spatterdock (Nuphar variegata), and waterweed (Elodea canadensis).

As the valley broadens downstream, the system transitions into a more open and laterally
complex wetland mosaic dominated by Sweet Gale Shoreline Shrub Swamp (S3), Shallow
Emergent Marsh (S4), and Sedge Meadow (S4). These communities are closely interrelated
and frequently intergrade, forming a shifting patchwork around channel margins and ponded
backwaters. Sweet Gale Shoreline Shrub Swamp is the most structurally prominent of these,
forming low (generally <2 m) but dense shrub thickets. While sweet gale is the dominant
species, these shrub swamps are compositionally diverse, including speckled alder, red-osier
dogwood, silky willow (Salix sericea), meadow-sweet (Spiraea alba), alder-leaved buckthorn
(Rhamnus alnifolia), and shrubby cinquefoil (Dasiphora fruticosa). Notably, both swamp rose
(Rosa palustris) and the rare shining rose (Rosa nitida) occur in these systems, and rare bog
willow (Salix pedicellaris) can be locally abundant, though patchily distributed.
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The herbaceous layer within shrub swamps reflects consistently saturated conditions, with
species such as bog and tussock sedge (Carex lasiocarpa, C. stricta), royal fern (Osmunda
regalis), marsh cinquefoil (Comarum palustre), water-parsnip (Sium suave), and Joe-Pye weed
(Eutrochium maculatum). Adjacent Shallow Emergent Marshes are typically dominated by
bluejoint grass (Calamagrostis canadensis) and other robust graminoids, while Sedge
Meadows form more distinct zones characterized by Carex stricta, C. rostrata, and C.
lasiocarpa. These graminoid communities are most fully developed in broader basin areas but
are well represented throughout this reach in association with backwaters and low-energy
channel margins.

Beyond the immediate channel corridor, forested wetlands become dominant again,
particularly extensive Northern White Cedar Swamp complexes. One of the most notable
features of this reach is the presence of a very wet, floodplain-influenced cedar swamp variant
that may be largely restricted to the Clyde River. In these systems, northern white cedar (Thuja
occidentalis) and black ash (Fraxinus nigra) co-dominate the canopy, with red maple (Acer
rubrum) more common along the periphery. The structure of these swamps is highly irregular,
with a patchwork of canopy gaps, standing water, hummocks, and extensive coarse woody
debris. In older stands, canopy cedar range from approximately 15 to 50 cm dbh, and ages
exceed 140 years. The abundance of downed cedar and standing deadwood contributes to
both structural complexity and nutrient cycling.

The shrub layer is variable but includes winterberry (llex verticilatta), red-osier dogwood
(Cornus sericea), alder-leaved buckthorn (Rhamnus alnifolia), wild raisin (Viburnum nudum),
and the rare swamp fly-honeysuckle (Lonicera oblongifolia), which is characteristic of these
cedar-dominated systems. The herbaceous layer includes royal fern (Osmunda regalis),
sensitive fern (Onoclea sensibilis), tall meadow-rue (Thalictrum pubescens), golden ragwort
(Packera aurea), and multiple sedge species including Carex flava, C. infumescens, and C.
echinata. In the wettest depressions, aquatic species such as bur-reeds, spikerush (Eleocharis
acicularis), and arrowhead (Sagittaria latifolia) indicate persistent standing water within the
forest matrix.

Additional cedar swamp variants occur across this reach, including somewhat drier and
younger stands as well as Red Maple—Northern White Cedar Swamp (S3) and Boreal
Cedar-Sphagnum Basin Swamp (S3). These communities often show a stronger influence
of sphagnum mosses and include species such as cinnamon fern (Osmundastrum
cinnamomeum), goldthread (Coptfis trifolia), twinflower (Linnaea borealis), and three-seeded
sedge (Carex trisperma). Floodplain influence is still evident in many areas, with species such
as Virginia wild-rye (Elymus virginicus) and long sedge (Carex folliculata) indicating periodic
sediment deposition and inundation.
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Recent mapping suggests some shifts in community extent and structure relative to 1998
conditions. The Boreal Floodplain Forest appears more limited in extent and may have a
somewhat more open canopy than previously described due to black ash (Fraxinus nigra)
dieback. In contrast, Sweet Gale Shoreline Shrub Swamp has become increasingly
prominent, particularly approaching the Webster Brook wetlands, where it occupies substantial
portions of the riparian corridor and forms extensive transitional zones between open wetlands
and forested systems.

Overall, this reach is defined by the close spatial association of floodplain forest, cedar swamp,
and shrub—graminoid wetland communities. The fine-scale intergradation among these types,
combined with the presence of uncommon plant species and unusual community variants,
makes this an ecologically complex and significant segment of the Clyde River corridor.
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Webster Brook Complex

The wetlands associated with Webster Brook form one of the most internally structured and
ecologically instructive segments of the upper Clyde River system. Encompassing
approximately 180 acres, this complex consists of forested swamp, shrub swamp, and
floodplain backwater habitats arranged across a broad, low-gradient basin where the Clyde
River floodplain widens substantially (Fig 13, left side of map). Both the 1998 inventory and
subsequent Northwoods mapping emphasize that this reach is defined not simply by diversity,
but by a clear and repeated ecological pattern: a gradient from river-influenced, higher-nutrient
wetlands at the margins to increasingly isolated, acidic, and peat-dominated systems toward
the interior.

At the outer edge of the complex, immediately adjacent to the Clyde River and Webster Brook
outlet, Sweet Gale Shoreline Shrub Swamp forms a discontinuous but persistent fringe.
These shrub swamps are dominated by sweet gale (Myrica gale), with associates including
meadow-sweet (Spiraea alba), red-osier dogwood (Cornus sericea), and alder-leaved
buckthorn (Rhamnus alnifolia). The herb layer is relatively simple and strongly graminoid, with
bluejoint grass (Calamagrostis canadensis) and rattlesnake mannagrass (Glyceria canadensis)
most prominent. This community marks the transition from open wetland and channel margin
environments into the forested interior.

Moving inward, the shrub swamp grades into a broad band of Red Maple—Northern White
Cedar Swamp (S3), which occupies areas subject to seasonal flooding and moderate nutrient
enrichment. This community is structurally variable but typically supports a canopy of red
maple (Acer rubrum) and northern white cedar (Thuja occidentalis), with additional associates
including black ash (Fraxinus nigra), paper birch (Betula papyrifera), and tamarack (Larix
laricina). Much of this forest reflects past logging, with stands generally 35—40 feet tall and
composed of smaller diameter trees, though older remnant cedar persists in places.

The understory is diverse and reflects the influence of periodic inundation. Common shrubs
include speckled alder (Alnus incana), winterberry (llex verticillata), wild raisin (Viburnum
nudum), sheep laurel (Kalmia angustifolia), and mountain holly (/lex mucronata), with
leatherleaf (Chamaedaphne calyculata) present in wetter microsites. The herb layer includes
royal fern (Osmunda regalis), marsh fern (Thelypteris palustris), turtlehead (Chelone glabra),
marsh marigold (Caltha palustris), northern bugleweed (Lycopus uniflorus), Joe-Pye weed
(Eutrochium maculatum), swamp milkweed (Asclepias incarnata), swamp candles (Lysimachia
terrestris), marsh cinquefoil (Comarium palustre), and a variety of sedges. Boreal forest herbs
such as goldthread (Copitis trifolia), Canada mayflower (Maianthemum canadense), dwarf
raspberry (Rubus pubescens), and partridgeberry (Mitchella repens) also occur, reflecting the
transitional nature of this community.
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Within this zone, a particularly notable variant is the Shrubby Red Maple—Northern White
Cedar Woodland described in the 1998 survey. This community is characterized by an open
canopy (approximately 20—60% cover) over a dense shrub layer 2—3 meters tall, including
speckled alder (Alnus incana), winterberry (llex verticillata), wild raisin (Viburnum nudum),
sweet gale (Myrica gale), black chokeberry (Aronia melanocarpa), alder-leaved buckthorn
(Rhamnus alnifolia), and scattered cedar (Thuja occidentalis) and red maple (Acer rubrum).
The ground layer shows a distinctive pattern, with tussock sedge (Carex stricta) dominating
wetter microsites and three-seeded sedge (Carex trisperma) and long sedge (Carex folliculata)
occurring on slightly elevated ground. The presence of long sedge, uncommon in Vermont and
not previously documented this far north at the time of the 1998 study, highlights the
uniqueness of this assemblage. As conditions become less influenced by flooding toward the
interior, boreal species such as black spruce (Picea mariana), Labrador tea (Rhododendron
groenlandicum), bog laurel (Kalmia polifolia), and pitcher plant (Sarracenia purpurea) begin to
appear within this otherwise floodplain-influenced system.

Beyond this zone, on the eastern half of the overall wetland complex, lies a band of northern
white cedar swamp representing a boreal acidic variant transitional to the core peatland
system that is presently mapped as a Boreal Cedar-Sphagnum Basin Swamp. Here,
northern white cedar (Thuja occidentalis) shares the canopy with red maple (Acer rubrum),
tamarack (Larix laricina), and occasional black spruce (Picea mariana). The shrub and herb
layers combine elements of both richer swamp and acidic peatland communities. Speckled
alder (Alnus incana), winterberry (llex verticillata), and wild raisin (Viburnum nudum) occur
alongside dwarf raspberry (Rubus pubescens), turtlehead (Chelone glabra), royal fern
(Osmunda regalis), marsh fern (Thelypteris palustris), marsh marigold (Caltha palustris), and
cinnamon fern (Osmundastrum cinnamomeum). At the same time, acid-indicating species—
including sheep laurel (Kalmia angustifolia), velvetleaf blueberry (Vaccinium myrtilloides),
leatherleaf (Chamaedaphne calyculata), Labrador tea (Rhododendron groenlandicum),
wintergreen (Gaultheria procumbens), and mountain holly (llex mucronata)—become more
prominent. The uncommon shrub mountain fly-honeysuckle (Lonicera villosa) occurs
sporadically in this transition zone, further reflecting the boreal affinity of the site.

At the core of the Webster Brook complex is a Black Spruce Swamp, occupying roughly one-
third of the wetland and representing the most hydrologically isolated and nutrient-poor portion
of the system. This community is characterized by a canopy of black spruce (Picea mariana)
and tamarack (Larix laricina), with trees typically 20-35 cm dbh and stands averaging 70—100
years in age. The forest floor is dominated by a continuous carpet of sphagnum mosses
(Sphagnum spp.) and Schreber's moss (Pleurozium schreberi), forming well-developed
hummock—hollow microtopography.

The shrub layer includes sheep laurel (Kalmia angustifolia), bog laurel (Kalmia polifolia),
Labrador tea (Rhododendrum groenlandicum), leatherleaf (Chamaedaphne calyculata),
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highbush and velvetleaf blueberries (Vaccinium corymbosum, V. mytrtilloides), and small
cranberry (Vaccinium oxycoccus), with taller shrubs such as winterberry (llex verticillata) and
mountain holly (/lex mucronata) present but less dominant. The herb layer is relatively sparse
but includes characteristic boreal species such as three-seeded sedge (Carex trisperma), poor
sedge (Carex paupercula), bunchberry (Cornus canadensis), bluebead lily (Clintonia borealis),
and pitcher plant (Sarracenia purpurea).

Subsequent observations indicate that parts of this black spruce swamp have experienced
canopy thinning due to past logging and more recent dieback of black spruce (Picea mariana)
and tamarack (Larix laricina), potentially linked to insect or disease dynamics. In these areas,
red maple (Acer rubrum) regeneration is increasing, suggesting the possibility of gradual
compositional shifts over time.

The Webster Brook wetlands illustrate one of the clearest examples along the Clyde River of a
nutrient and hydrologic gradient expressed through natural community distribution. From
riverine shrub swamps to flood-influenced cedar systems, to acidic peatland forests at the
core, this reach encapsulates the interplay between flooding regime, groundwater influence,
and peat development that defines much of the upper Clyde River wetland complex.

Buck Flats

Buck Flats represents one of the most distinctive segments of the Clyde River floodplain,
centered on an expansive intermediate fen system embedded within a broad, low-gradient
basin. Early work by Engstrom et al. (1999) identified this reach as one of the finest examples
of river-associated fen development in Vermont, a conclusion strongly reinforced and refined
by subsequent Northwoods Stewardship Center mapping in 2011-2012 (Figure 14) .

The Buck Flats area is a wide, peat-filled basin through which the Clyde River flows sluggishly
in a wide main channel, flanked by numerous shallow open reaches, and occasional spur
backwaters. The visual impression is a “sea” of sedge, but closer examination reveals a
patchwork of floating and grounded peat mats, shrub-dominated zones, shallow marsh, and
deep marsh. This configuration strongly supports the interpretation that this reach occupies
the footprint of a former lake basin, where peat accumulation, low gradients, and reduced flow
velocities have combined to produce one of the largest intermediate fen systems in Vermont.

The dominant natural community at Buck Flats is Intermediate Fen and forms the ecological
core of the reach. Vegetation is strongly structured by subtle differences in peat depth,
hydrologic connectivity, and surface stability. Peat substrates range from thin (20-50 cm)
floating mats to deep (>3 m) well-decomposed peat over sand. This variability drives subtle but
important differences in vegetation structure.
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Hairy-fruited sedge (Carex lasiocarpa) is the defining species throughout, often forming
extensive continuous cover. Typically, co-occurring species are buckbean (Menyanthes
trifoliata), marsh cinquefoil (Comarium palustre), and sweet gale (Myrica gale), while large
cranberry (Vaccinium macrocarpon) and small cranberry (Vaccinium oxycoccus) occur more
variably. In lower, more grounded and saturated portions of the fen, graminoid dominance is
more continuous and sweet gale (Myrica gale) is stunted. In higher, floating mat patches,
sweet gale (Myrica gale) is more robust and sometimes grades into shrub swamp.
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Microtopographic variation, particularly along peat mat edges, supports a striking mixing of
species indicative of both moderate and low nutrient conditions. In these zones, plants

associated with more nutrient-poor conditions—such as pitcher plant (Sarracenia purpurea)
and round-leaved sundew (Drosera rotundifolia)—occur alongside more minerotrophic fen
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species such as marsh St. Johnswort (Triadenum virginicum), northern bugleweed (Lycopus
uniflorus), and water parsnip (Sium suave). This blending of species reflects the dynamic
hydrologic regime of the site, where surface and groundwater interactions vary over very short
distances.

Buck Flats is also exceptional for its concentration of rare and uncommon plant species. The
site contains Vermont’s only known population of common arrow-grass (Triglochin maritimum),
which underscores the uniqueness of the system. Bog willow (Salix pedicellaris) is distributed
throughout the fen, while additional uncommon species such as twig-rush (Cladium
mariscoides), water sedge (Carex aquatilis), and slender cotton-grass (Eriophorum gracile)
occur occasionally.

The river channel and associated backwaters are integral to this system and support a diverse
assemblage of aquatic and emergent vegetation. Of particular significance are extensive
populations of state-endangered mare’s-tail (Hippuris vulgaris), which occur in slow-moving
channels and protected backwater areas. Other aquatic species, including bur-reeds
(Sparganium spp.), pondweeds (Potamogeton spp.), pickerelweed (Pontederia cordata), and
spatterdock (Nuphar variegata), occupy gradients of water depth and flow velocity along the
channel margins.

Intergrading with the fen are extensive areas of Sweet Gale Shoreline Shrub Swamp, which
form both transitional zones to swamps and patches within the fen peatlands. These shrub-
dominated communities vary in structure from inundated mat edges to more elevated and
stable platforms, but are consistently characterized by dense sweet gale (Myrica gale) with
associates such as leatherleaf (Chamaedaphne calyculata), swamp rose (Rosa palustris), bog
rosemary (Andromeda polifolia), winterberry \ -
(llex verticillata), and alder-leaved buckthorn ‘ .
(Rhamnus alnifolia). Beneath this canopy, _a
species such as buckbean, marsh fern >
(Thelypteris palustris), royal fern (Osmunda
regalis), swamp candles (Lysimachia
terrestris), and swamp milkweed (Asclepias
incarnata) are common. Some floating shrub
mats rise significantly above surrounding fen
surfaces, creating relatively dry
microhabitats, while others remain semi-
floating and unstable. These features
contribute to the high structural and
compositional diversity of the system.
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Along the margins of the fen and shrub swamp, Red Maple Northern White Cedar Swamp
forms a discontinuous but ecologically important band influenced by seasonal flooding. This
community is currently in a state of transition across much of Buck Flats. Increased duration
and extent of inundation have resulted in widespread mortality of northern white cedar and
black ash, particularly along the channel-facing edge. In these areas, canopy loss has led to a
proliferation of shrubs and a shift toward more open, shrub-dominated conditions. The shrub
layer is dominated by winterberry (llex verticillata), speckled alder (Alnus incana), wild raisin
(Viburnum nudum), and meadowsweet (Spiraea alba). The herb layer reflects both flooding
and microtopographic variation, with species such as marsh marigold (Caltha palustris),
turtlehead (Chelone glabra), cinnamon fern (Osmundastrum cinnamomeum), swamp
milkweed, and multiple sedges. Notably, this community supports repeated occurrences of
rare swamp fly-honeysuckle (Lonicera oblongifolia) and long sedge (Carex folliculata).

Where flooding influence diminishes toward the upland edge, Northern White Cedar Swamp
persists in a more stable form, with more continuous canopy cover and reduced shrub
dominance. These areas represent remnants of a community type that was likely more
extensive prior to recent hydrologic shifts.

A key find of the Northwoods surveys is the presence of a separate forested peatland complex
located south of the main Buck Flats wetland that is not hydrologically continuous. This system
consists of a Black Spruce Swamp surrounding a small Black Spruce Woodland Bog and is
separated by a band of upland forest from the fen to the north. The vegetation reflects more
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strongly acidic and ombrotrophic conditions, with black spruce (Picea mariana) and tamarack
(Larix laricina) over sphagnum-dominated substrates and a shrub layer including Labrador tea
(Rhododenrum groenlandicum), bog laurel (Kalmia polifolia), and velvet-leaf blueberry
(Vaccinium myrtilloides). The bog interior supports species such as pitcher plant (Sarracenia
purpurea), round-leaved sundew (Drosera rotundifolia), small cranberry (Vaccinium
oxycoccus), and tawny cotton-grass (Eriophorum virginicum), along with infestations of dwarf
mistletoe (Arceuthobium pusillum) creating the “witches' broom” growth form in black spruce.
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This complex connects westward to cedar swamps that rejoin the broader Buck Flats
floodplain but remain functionally distinct from the river-driven fen system.

Overall, Buck Flats is best understood as a low-gradient river—peatland complex in which
hydrology, substrate, and geomorphic setting interact to produce a varying mosaic of natural
communities. While a general pattern of zonation—from channel to marsh to fen to swamp—is
evident, the ecological significance of the site lies in the fine-scale intergradation of these
communities and the exceptional diversity of species and conditions that result.

Route 105 to Pensioner Pond

This reach represents one of the most continuous and well-developed floodplain corridors
along the Clyde River, extending from the Route 105 Bridge downstream to Pensioner Pond
(Figure 15). Both the 1999 inventory and more recent mapping support the persistence of a
distinctive Clyde River floodplain forest variant, in which northern white cedar (Thuja
occidentalis) occurs as a consistent and sometimes co-dominant component alongside
hardwood species. In places, cedar may comprise a substantial portion of the canopy even
within actively flooded portions of the floodplain, blurring the distinction between classical silver
maple floodplain forest and cedar swamp. The result is a highly integrated floodplain forest
structured by subtle gradients in elevation, flooding duration, and soil development.

Along the immediate river corridor, Silver Maple — Sensitive Fern Floodplain Forest forms a
largely continuous band, except for a historically straightened section that stretches from
School Rd to over a mile downstream. Canopy composition reflects both fluvial disturbance
and this unusual species mixture, with silver maple (Acer saccharinum) and red maple (Acer
rubrum) with black ash (Fraxinus nigra), yellow birch (Betula alleghaniensis), and a persistent
component of northern white cedar (Thuja occidentalis). In some stands, cedar is scattered but
frequent; in others it approaches co-dominance or locally dominates portions of the floodplain
forest. Mature stands exhibit large trees, abundant standing and downed dead wood, and the
structural complexity typical of long-established floodplain systems. This includes large tip-ups
that fall into the river often spanning nearly its entire width.
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Silver Maple - Sensitive Fern Floodplain Forest

A clear ecological gradient is expressed between natural levees adjacent to the channel and
lower floodplain surfaces. On slightly elevated levees, where drainage is improved and nutrient
availability is relatively high, the herb layer includes species such as maidenhair fern
(Adiantum pedatum), wild ginger (Asarum canadense), zig-zag goldenrod (Solidago
flexicaulis), and bloodroot (Sanguinaria canadensis). Rare nodding trillium (Trillium cernuum)
occurs in scattered locations throughout this reach, often associated with these levee
positions. Canada yew (Taxus canadensis) can form dense patches in some areas, and
uncommon meadow willow (Salix petiolaris) has been documented on at least one levee site.

Lower floodplain surfaces, subject to more frequent or prolonged inundation, support a
different assemblage adapted to saturated conditions. Here, sensitive fern (Onoclea sensibilis)
and royal fern (Osmunda regalis) are prominent, along with bladder sedge (Carex
intumescens), slender sedge (Carex gracillima), and, in some areas, reed canary grass
(Phalaris arundinacea). These wetter zones often merge gradually with shallow depressions
and backwater channels, reinforcing the continuity between floodplain forest and aquatic
habitats.
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Landward of the active floodplain, Northern White Cedar Swamps occupy backswamp and
marginal positions, frequently intergrading with Red Maple—Northern White Cedar Swamps.
As noted in the 1999 survey, cedar occurs across a wide range of substrate and hydrologic
conditions—from organic muck soils in more isolated swamps to mineral floodplain soils
influenced by overbank flooding. Rare swamp fly-honeysuckle (Lonicera oblongifolia) and
uncommon long sedge (Carex folliculata) are associated with these cedar-influenced
communities along the corridor.

The river channel through this reach is sinuous and relatively narrow (generally less than 20
meters wide), with numerous backwaters, oxbows, and low-velocity side channels, especially
as the river approaches Pensioner Pond. These slackwater environments support the highest
diversity of aquatic plants and are the primary habitat for many rare species documented in
1999. State-endangered mare’s tail (Hippuris vulgaris) is especially well represented, forming
significant populations in protected backwaters and oxbows. Other rare aquatic species—
marsh mermaid-weed (Proserpinaca palustris) and water bur-reed (Sparganium fluctuans)—
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are likewise concentrated in these low-energy habitats, along with uncommon water beggar-
ticks (Bidens beckii).

Along the main channel margins and in more consistently flowing sections, aquatic vegetation
includes bur-reeds (Sparganium angustifolium, S. americanum, and S. fluctuans), flat-
stemmed pondweed (Potamogeton zosteriformis), water-weed (Elodea canadensis), and
northern mannagrass (Glyceria borealis). In contrast to the backwaters, these areas support
species adapted to moderate flow and fluctuating water levels.

There has been some agricultural field expansion along the south side of the river where it was
historically straightened. While this is an area that does not have good expressions of
floodplain forest due to its channel alteration, just downstream the river returns to excellent
sinuosity and extensive meandering with associated floodplain forest. Nutrient, sediment, and
pesticide runoff is a concern here, especially with reduced buffer widths.

Overall, the Route 105 to Pensioner Pond reach is defined by a laterally connected and
compositionally distinctive floodplain system. The persistence of northern white cedar as a
frequent to co-dominant species within the floodplain forest—rather than being confined to
backswamp positions—remains a defining characteristic of this section of the Clyde River.
This, combined with the extensive network of backwaters supporting rare aquatic flora,
underscores the continued ecological significance of this reach within the broader river
corridor.

Little Lake Salem

At its confluence with Little Lake Salem, the Clyde River expands into a broad, low-gradient
floodplain—lakeshore complex of approximately 90 acres (Figure 16). As documented in the
1999 inventory and supported by more recent mapping, this reach contains floodplain forest,
swamp, shrub swamp, and marsh communities organized along gradients in elevation,
flooding, and lake influence. Despite some nearby land use, the overall system remains
relatively intact and notably diverse.

Floodplain forest dominates along the river and lakeshore and retains the characteristic Clyde
River variant in which northern white cedar (Thuja occidentalis) occurs variably within
hardwood stands. Silver maple (Acer saccharinum) consistently defines the canopy, forming
tall gallery forests, with black ash (Fraxinus nigra), yellow birch (Betula alleghaniensis), and
locally abundant cedar. Two primary levee-associated floodplain forest expressions are
evident. On active levees, Silver Maple—Ostrich Fern Floodplain Forest supports species
such as ostrich fern (Matteuccia struthiopteris), false hellebore (Veratrum viride), jewelweed
(Impatiens capensis), virgin’s-bower (Clematis virginiana), lady fern (Athyrium angustum), and
Clinton’s wood fern (Dryopteris clintoniana). Butternut (Juglans cinerea), noted in 1999 as a
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component of these levee forests, has since declined significantly due to butternut canker, and
is now largely absent or present only as occasional declining individuals. On slightly older or
higher levee surfaces, northern white cedar (Thuja occidentalis) becomes more prominent
alongside silver maple (Acer saccharinum), yellow birch (Betula alleghaniensis), and black ash
(Fraxinus nigra). These stands support a dense shrub layer of beaked hazelnut (Corylus
cornuta) and nannyberry (Viburnum lentago), and an herb layer dominated almost entirely by
ferns, including silvery glade fern (Deparia acrostichoides) and maidenhair fern (Adiantum
pedatum).

Lower floodplain elevations support Silver Maple—Sensitive Fern Floodplain Forest, with
open structure and a ground layer dominated by sensitive fern (Onoclea sensibilis), sedges
(e.g., Carex lupulina, C. intumescens), and wild iris (Iris versicolor). These wetter areas

shallow backwaters and
ponds—often beaver-
influenced—supporting
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(Sparganium
americanum), water-
purslane (Ludwigia
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marsh fern (Thelypteris
palustris) are common.

transition directly into
Little Salem

Legend

- Deep Broadleaf
Marsh

Northern White
Cedar Swamp

Red Maple-Northern
White Cedar Swamp

Silver Maple-Ostrich
Fern Floodplain
Forest

Silver Maple-
Sensitive Fern
Floodplain Forest

Along the lakeshore, a ol s Dz 06 Miles ;
well-developed band of S —— :

Sweet Gale Shoreline Fig 16 : Significant Natural Communities — Little Salem

Shrub Swamp (Myrica gale, Rosa palustris) grades into deep broadleaf marsh dominated by
pickerelweed (Pontederia cordata), spatterdock (Nuphar variegata), and false water-pepper
(Persicaria hydropiperoides), reflecting increasing lacustrine influence.

South of the river, extensive red maple—northern white cedar swamp includes both mature and
younger stands, with strong representation of northern white cedar (Thuja occidentalis), red
maple (Acer rubrum), black ash (Fraxinus nigra), and yellow birch (Betula alleghaniensis).
Soils show clear alluvial influence, and the vegetation reflects both swamp and floodplain
processes. Common shrubs include winterberry (llex verticillata), alder-leaved buckthorn
(Rhamnus alnifolia), and Canada yew (Taxus canadensis), with an herb layer of royal and
sensitive ferns (Osmunda regalis, Onoclea sensibilis), fowl mannagrass (Glyceria striata),
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sedges (including Carex trisperma, C. leptalea, and C. lupulina), and northern bugleweed
(Lycopus uniflorus). Rare drooping bluegrass (Poa saltuensis) and nodding trillium (Trillium
cernuum) occur on hummocks, emphasizing the importance of microtopography in supporting
species diversity.

Additional floodplain forest along the north shore and lakeside includes silver maple (Acer
saccharinum) with cedar (Thuja occidentalis) and green ash (Fraxinus pennsylvanica),
supporting a notable population of the state-threatened tubercled orchid (Platanthera flava).

Recent mapping by the Vermont Natural Heritage Program generally aligns with the 1999
descriptions, identifying Silver Maple—Ostrich Fern Floodplain Forest along the main
channel, with Silver Maple—-Sensitive Fern Floodplain Forest in lower positions and
Northern White Cedar Swamps forming broader patches along the floodplain margins. While
some logging has occurred in adjacent uplands and areas to the southeast are now horse
pastures, there has also been forest regeneration in previously cut and abandoned hay fields.
Importantly, development pressure around Little Lake Salem remains relatively limited, with
camps concentrated at the downstream end and much of the shoreline retaining a sense of
continuity and low disturbance.

The Little Lake Salem reach has both riverine and lacustrine influences that produce a diverse
and structurally complex mix of natural communities. The persistence of high-quality floodplain
forests, extensive cedar swamps, and a significant population of a rare plant make it another
ecological valuable reach along the Clyde River.

Summary

Primarily across its upper reaches, the Clyde River supports a remarkable complex of
floodplains and wetlands, distinguished less by any single rare community than by the
continuity and intergradation of communities across a broad low-gradient valley. From Five
Mile Square through Pensioner Pond, the river moves through floodplain forests, Northern
White Cedar Swamps, Red Maple—Northern White Cedar Swamps, Sweet Gale Shoreline
Shrub Swamps, Sedge Meadows, marshes, and extensive peatland systems including
Intermediate Fen and Black Spruce Swamp. This landscape complexity is fundamentally tied
to the geomorphic legacy of the former glacial lake basin and the Clyde’s slow drainage
through lacustrine and organic deposits, creating subtle but ecologically powerful gradients in
flooding duration, groundwater influence, nutrient availability, peat accumulation, and acidity.
Similar floodplain and cedar swamp communities show up again in the mid-river reach flowing
into Little Salem Pond and reflect similar hydrological and shoreline dynamics.
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The Clyde is exceptional not only for the diversity and quality of these natural communities, but
also for their size, connectivity, and hydrologic integration along a largely intact upper river
corridor. The system supports rare and uncommon plants and unique natural community
variants, including large populations of state-listed aquatic and wetland species, uncommon
floodplain forests with northern white cedar (Thuja occidentalis) occurring as a co-dominant or
dominant structural component, and one of the more extensive intermediate fen complexes in
the state. Although portions of the corridor have experienced logging, agricultural
encroachment, altered flooding dynamics, cedar decline, and localized invasive species
pressure, much of the upper Clyde retains ecological integrity that is valuable to preserve.
Collectively, these wetlands and floodplain forests represent a significant natural community
complex, providing not only biodiversity value but also critical hydrologic, geomorphic, and
climate resilience functions that reinforce the ecological importance of maintaining the Clyde
River corridor as a connected whole.

Fish & Fisheries

Regional Fish Biologist Perspectives

The Clyde River hosts a wide variety of fish species due to a range of habitats that exist
throughout the length of the river and many years of fish stocking in some reaches and lakes
by the Vermont Fish & Wildlife Department (VFW). Given this complexity, | interviewed two
Vermont fish biologists, one retired and one active, that collectively have spent over four
decades working and thinking about fish in northeastern Vermont and beyond. Lenny Gerardi
(retired) and Jud Kratzer describe a river that is a juxtaposition of altered reaches in the lower
river, heavily managed lakes, and relatively untouched upper river reaches.

At the upstream end, from Island Pond through the reach extending downstream past Five
Mile Square Road, the Clyde supports one of its most exceptional fisheries: a population of
large, wild Brook Trout sustained entirely by natural reproduction. As Kratzer put it plainly,
“some of the biggest Brook Trout in the state are in the Clyde River... and we don’t stock it.”
This is not simply a matter of cold water, which is common across much of Vermont’'s
mountain stream network. Rather, it is the combination of persistent cold temperatures with
depth, cover, and food resources that allows Brook Trout here to grow beyond the small-
bodied forms typical of headwater tributary systems. “All our little small streams are cold
enough,” he noted, “but they don’t have that deep water and food to produce the big ones.”
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This reach is also physically constrained and difficult to access, which may be an
underappreciated factor in its ecological integrity. Kratzer emphasized that “most people don’t
know it... it's hard to fish... you can'’t really wade in it,” suggesting that limited angling pressure
has helped maintain a relatively undisturbed population structure. Gerardi’s observations
reinforce the rarity of this condition in the broader region, where similar habitats have often
been simplified or disconnected from their floodplains.

Brook Trout with characteristic brilliant fall coloration

The upper watershed is further distinguished by an interesting connection between riverine
and lacustrine habitat. The largest tribuatry of the Clyde, the Pherrins, flows into the Clyde
near its source at the outflow of Island Pond. Given this spatial convergence, a high flow event
can result in a backflow into Island Pond, meaning so much water is coming down the Perrins
that it overwhelms the low gradient Clyde and water flows uphill into Island Pond. This
connectivity of river and lake waters supports fish movements that are uncommon or at least
rarely documented elsewhere in the state. Kratzer described evidence that brook trout may
seasonally move out of the river into Island Pond during winter: “we would catch Brook Trout
during electrofishing surveys in Island Pond in early May... and then as we went on through
May... we would stop seeing them... it seemed like some brook trout were coming out of the
Clyde River and spending the winter in Island Pond... and then they would move back into the
river in the spring.” Anglers also report catching Brook Trout through the ice on Island Pond,
further supporting this interpretation. Such behavior points to a level of habitat integration (river
— lake - tributary) that enhances resilience and growth potential for this population of Brook
Trout.

As the river transitions downstream below the primary brook trout reach, its character changes
markedly. The gradient already minimal becomes even less, wetlands expand, and the
channel becomes slower and more laterally connected to its floodplain. In this middle reach,
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extending roughly from below Five Mile Square Road toward Pensioner Pond, the Clyde
supports a highly productive assemblage of cool- warmwater species. Kratzer highlighted
“‘large Yellow Perch, Rock Bass, Chain Pickerel, Fallfish ... being extremely productive,” noting
that while these species occur elsewhere, their abundance and size structure in the Clyde are
notable.

Both biologists linked this productivity directly to geomorphic and hydrologic conditions. Kratzer
described the system as “a big inefficient system at moving water off the landscape,” in
contrast to rivers like the Barton and Black, which have been historically modified into
“conveyor belts” that rapidly export water and sediment. Gerardi similarly emphasized the
importance of “flat water punctuated by steeper stretches,” a pattern that creates habitat
diversity and supports different species assemblages along the river. In the Clyde, the
persistence of wetlands, woody structure, and floodplain connectivity appears to sustain both
high biomass and complex food webs.

Kratzer suggested that this reach may be “the closest thing that we have to what low gradient
Vermont rivers would have looked like originally,” particularly in comparison to more heavily
altered systems in the Memphremagog watershed. Kratzer mentioned the Otter Creek as
probably the best analogue for a relatively undisturbed low-gradient river system in Vermont,
but described it as, “not as good as the Clyde... but it's got some of those attributes.” This
framing underscores the Clyde’s role as a functional reference system for understanding
historical river conditions and associated fisheries.

Downstream of Pensioner Pond and into the Salem Lakes, the fish community shifts again,
reflecting both natural gradients and the influence of introduced species. Here, Smallmouth
Bass, Walleye, and Rainbow Smelt become prominent, along with stocked Atlantic Salmon in
the lower river. Kratzer noted that “once you get below Pensioner, it really becomes mostly
more non-native species,” with habitat conditions—shallower, warmer, more riffle-run
dominated—favoring species like Smallmouth Bass. This reach, particularly below Lake
Salem, is widely recognized by anglers for its bass fishery, which aligns closely with the
physical habitat there.

The introduction of non-native species, that started in the late 1800s, has resulted in a variety
of inter species relationships. One of the most detailed examples discussed in the interviews is
the interaction between Walleye and Rainbow Smelt. Drawing on studies from the Midwest
and elsewhere, Kratzer explained this relationship through the concept of “alternative stable
states.” In one state, abundant walleye suppress smelt populations through predation. In the
other, high smelt abundance suppresses walleye recruitment by consuming their fry: “you’ve
got a lot of smelt keeping walleye down... or you could have... a lot of walleyes keeping the
smelt down.” Transitions between these states can be triggered by disturbances such as
overharvest of walleye or consecutive years of poor recruitment.

45



The reproductive strategy of Walleye helps explain this alternative stable state pattern. Unlike
many fish species with relatively stable recruitment, Walleye exhibit boom-and-bust cycles tied
to early spring spawning. “They spawn ahead of the Yellow Perch,” Kratzer explained, aiming
to produce fry large enough to prey on perch, but at the cost of higher risk: “a lot of years they
end up missing... it's too cold and there’s not much zooplankton and most of them starve.”
This variability can amplify the instability of the walleye—smelt system, particularly in less
productive northeastern lakes where conditions are marginal for walleye success.

Gerardi’s concerns about additional predatory species, such as Northern Pike, expanding into
riverine habitats further highlight the evolving nature of the lower Clyde fish community. At the
same time, Kratzer's management perspective introduces a pragmatic dimension: while native
species and historical conditions are important, “if they’re here and they’re providing fishing
opportunity and they’re not detrimental in major other ways, then we’re fine with that.” This
reflects an ongoing balancing act between ecological integrity and recreational value.

Near the river's mouth, the Clyde functions as an important seasonal corridor linking Lake
Memphremagog to upstream habitats. Kratzer described how runs of fish—particularly suckers
and smaller forage species—historically drew predators such as Land Locked Atlantic Salmon
into the river: “the suckers would come in and spawn... and some anglers are saying that
they’re seeing fewer suckers... which they’re saying is contributing to fewer salmon coming in.”
While this observation is partly anecdotal, it is supported by long-term gill net data indicating
declining sucker abundance in the lake, suggesting that broader basin-scale changes may be
influencing riverine dynamics. The lower river below Clyde Pond Dam, also has a storied
salmon fishery that | cover in more detail in the recreation section.

Finally, the interviews also touch on the historical presence and decline of native lake species
such as Lake Whitefish, now largely restricted to Lake Willoughby. Once present in multiple
waters within the watershed, these fish occupied a niche as benthic and egg-feeding foragers
and served as prey for larger predators like Lake Trout. Their contraction reflects patterns of
species loss and community restructuring associated with introductions and habitat change
that may have happened with other native species, especially nongame species throughout
the Clyde system.

In sum, the Clyde River’s fisheries are remarkable not because they are pristine or untouched,
but because they retain an unusually complete expression of riverine ecological gradients and
processes. From large, wild brook trout in cold, connected headwaters, to wetland-driven
productivity in the middle reaches, to complex, interaction-driven communities influenced by
both native and non-native species downstream, the river offers an integrated example of how
diverse fisheries can coexist within a single river system. While Gerardi’s account temper’s
expectations of “wildness”, recalling how much this river system has been shaped by human
manipulation (from stocking to water quality to hydrologic function), Kratzer’s observations
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make clear that the Clyde still functions, in many respects, as a benchmark for what our
Vermont rivers can be.

Thermal Structure and Fisheries Transitions in the Clyde

Across the Northeast, rising air temperatures and shifting hydrology are intensifying concern
about the future of riverine thermal regimes and the persistence of cold water fisheries.
Streams that historically supported native species such as Brook Trout (Salvelinus fontinalis)
are particularly sensitive to increases in summer temperature and the duration of thermal
stress. Within this context, the Clyde River is instructive because it supports a range of thermal
habitats that sustain a diverse and spatially arranged fish community. An important question is
whether this thermal gradient is changing over time in ways that could alter fisheries'
composition and resilience.

To help answer this, | conducted a stream temperature survey in 2025 across the Clyde River
watershed, building directly on baseline data collected in 2012 by the Vermont Fish and
Wildlife Department (VFW). | resampled 14 paired sites, including five mainstem locations and
nine tributaries, maintaining consistency with earlier monitoring locations. Site names reflect
both location and elevation (e.g., clyd216 = Clyde River site at 216 m; cold358 = Cold Brook at
358 m), allowing comparison not just across years, but along the river's longitudinal and
elevational gradient. The paired boxplots (Figure 17) illustrate these relationships clearly.
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Figure 17 : Boxplots of stream temperature data at paired sites throughout the Clyde watershed
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The central finding is straightforward: there has been no detectable, system-wide change in
summer thermal exposure between 2012 and 2025. Across the nine tributary sites in
particular, total hours above 20°C—a biologically meaningful threshold for Brook Trout
stress—remained effectively unchanged (Wilcoxon p = 0.95), with increases and decreases
balancing across sites. Mainstem sites showed variability but no consistent directional
warming. The Clyde’s thermal regime appears remarkably stable over the past decade, at
least within the limits of this comparison.

This stability is important because it preserves the distinct thermal and ecological transitions
that define the river—patterns that are strongly echoed in the biologist interviews.

Small tributaries, first through third order streams, continue to function as cold water refugia,
with many sites showing minimal or zero hours above 20°C. Streams such as Cold Brook
(cold358), the Pherrins River (pher371), and Oswegatchie tributaries (oswe353) maintain
consistently cool conditions due to shading, groundwater inputs, and mountain drainage
basins.

These tributaries form the backbone of the Clyde’s native brook trout habitat, buffering the
system against summer heat and providing critical thermal refuge.

In contrast, the mainstem Clyde River (the “clyd” sites) exhibits a distinctly different thermal
profile. Lower-elevation reaches such as clyd216, clyd299, and clyd349 frequently approach or
exceed 20°C, placing them firmly in the coolwater to warmwater range. These warmer, low-
gradient reaches correspond to what biologists describe as a “very productive...cool water -
warm water fishery,” supporting species such as Yellow Perch, Chain Pickerel, and
Smallmouth Bass. This transition is not a degradation of the system, but a defining ecological
feature tied to channel form, floodplain connectivity, and the river’s “inefficient” movement of
water through wetland complexes.

Importantly, the data also capture a critical transition at the uppermost mainstem site clyd354
near Five Mile Square Road. Here, temperatures are cooler and more variable than
downstream mainstem sites, reflecting localized groundwater inputs, deep pools, and the
significant contribution of cold water from the Pherrins. The Pherrins is the largest tributary of
the Clyde and collects stream water from some of the highest elevations in the Clyde
watershed. This reach corresponds directly to the area described by biologists as supporting
unusually large wild Brook Trout. As noted in interview, “they only get big when they
have...deep water and adequate food,” conditions that are rare in small tributaries but present
in this section of the Clyde. The thermal data confirm that this reach retains the cold water
characteristics necessary to support that fishery.

This temperature analysis reinforce the insights from fish biologists that the Clyde River has a
structured and stable thermal continuum. Cold tributaries feed into a mainstem that
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progressively warms, but with important pockets of retained cold water habitat embedded
within it. This structure supports the transition from cold water brook trout systems in the
headwaters and tributaries, to mixed cool water — warm water fisheries downstream. The
persistence of this structure between 2012 and 2025 suggests that, at least to date, the river
has maintained the conditions necessary to support this diversity of fisheries.

In this light, the Clyde’s fisheries value lies in the coexistence and connectivity of multiple
habitat types across space. Coldwater tributaries sustain native Brook Trout populations;
select mainstem reaches provide rare conditions for large wild fish; and downstream segments
support highly productive coolwater- warmwater communities. As emphasized by fisheries
biologists, this combination is ecologically significant -- reflecting a river system that, in many
ways, still functions as it historically did.

Maintaining this balance, particularly the integrity of cold tributaries and their connection to the
mainstem, will be essential as regional climate pressures continue to evolve.

Recreation

Recreation along the Clyde River is defined not by a single activity or season, but by a layering
of experiences—whitewater paddling, flatwater boating, fishing, hunting, and outdoor
education—all occurring within a compact and highly accessible corridor. The river’'s stepped
hydrology, alternating between lakes, quiet meanders, and short, energetic rapids, creates a
setting where diverse recreational uses coexist and can reinforce one another. Equally
important, these uses are tied together by a long-standing culture of participation, instruction,
and stewardship that continues to evolve.

Boating and Paddling Traditions

The Clyde has long supported a strong paddling culture rooted in both informal tradition and
organized events. In the late 1970s through the mid-1980s, a series of canoe races organized
by local paddlers, including Mike Kiser, Jeff Dezotell, (add others) brought regional attention to
the whitewater reach below Lake Salem. These spring events typically unfolded over a
weekend and included three formats: a technical slalom course between the Route 105 bridge
and Bridge Street bridge (with timed penalties for missed or struck gates), a downriver race
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~ from the Lake Salem inflow to Gardner
Park (including a portage at Clyde Street),
and a sprint race from the lake outflow to
Clyde Pond. Although those formal races
no longer occur, their legacy persists in the
continued use of this stretch by
experienced paddlers and instructional

| groups.

A more enduring tradition on the other end
of the river is the Memorial Day Paddle,
revived roughly four decades ago by local

R : organizer Greg Miller after learning that an
earlier version had existed. What began with fewer than ten participants grew into a major
community event, at one point drawing over 200 paddlers. While participation is now more
modest, the event remains a seasonal touchstone, marking the start of summer and bringing
together multiple generations of river users. Greg remarked at how awesome it is to see his
friend’s children that grew up coming on the paddle now coming as adults with their children, a
clear example of its legacy.

Sy~ : . — o B -
o Mike & Linda Kiser slalom racing circa 1979 i
= _

Guided Trips, Education, and Outdoor Leadership

The Clyde River’s exceptional boating opportunities also gave rise to a structured learning
environment where paddling, ecology, and leadership skills were combined. What
distinguishes the Clyde is the intentional progression it offers: within a short distance, students
can move from flatwater to technical whitewater, allowing for scaffolded skill development in a
real-world setting.

At Sterling College, the river became a cornerstone of experiential education programming
beginning in the early 1970s. In the Academic & Outdoor Leadership short courses, a 21-day
immersion program for high school students from Vermont and beyond, students were
introduced to river travel through a deliberate sequence. Training began on the Lamoille River,
progressed to the Black River, and culminated on the Clyde’s whitewater reach between Lake
Salem and Clyde Pond. Here, students were required to integrate boat control, reading of
current, and group coordination in a dynamic environment.

Instructors emphasized that this progression was not just about paddling competence, but
about decision-making under pressure: reading water, anticipating hazards, and
communicating effectively within a group. The Clyde’s hydraulics, defined by eddy lines, quick
transitions, and confined channels, required real-time decision-making and communication.
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For college students, Sterling’s canoe expeditions used the Clyde as both a training ground
and a proving ground. Before embarking on multi-day wilderness trips on rivers such as the
Allagash or the St. John, students followed a similar progression of local rivers culminating in
the Clyde whitewater. In this sense, the river served as a gateway to broader northern forest
canoe travel traditions.

This model of leadership training was carried
forward into the Vermont Leadership Center
by founder Bill Manning who was President of
Sterling College in the 1970s. His passion for
paddling and youth leadership training
combined to create paddling trips as a
hallmark of the education programming
offered by the Vermont Leadership Center to
local and regional schools in the 1990s and
early 2000s. The Vermont Leadership Center
morphed into the Northwoods Stewardship
Center in the mid 2000s and while ,
Northwoods has diversified its programming, STEWARDSHIP CENTER
paddling on the Clyde remains embedded in
its organizational orientation. Northwoods
continues to expose school groups and summer campers, as well as adults to the Clyde,
particularly in the Buck Flats reach that lies just to the south of the Northwoods campus.

An important evolution has been the expansion of this educational legacy. Former instructors
and participants have gone on to create their own programs, extending the Clyde’s influence
beyond a single institution. Jason and Annie Brueck, former Education Programming Directors
at Northwoods, founded Siskin Ecological Adventures in the mid 2000s and combined it with a
longstanding summer Camp, located on the shores of Lake Salem to offer year-round
programming. Paddling is integrated into summer camps at their facility given its lakeside
location but also into much of the programming they do with school groups. The Clyde white
water serves the same culminating role for many of these paddling programs as it did for so
many young people before and is a legacy of the paddle
education training that Bill Manning started 50 years prior.

Similarly, contemporary outfitters such as NEK Ouftfitters, led
by Parker Castle, represent a new generation of guides
shaped by earlier exposure to the river. Having first
encountered the Clyde as a summer camper at Northwoods,
guides like Castle now return in instructional roles, leading
both school groups and private trips. These guided
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experiences often extend beyond the Clyde itself to include a network of regional rivers (Black,
Passumpsic, Connecticut, Missisquoi), but the Clyde remains a favorite for Parker, especially
when he wants to provide a rich ecological experience. The wildlife, plant diversity and scenic
vistas offered on the Clyde make it a prime destination for his clientele.

Flatwater Boating and River Access

While the whitewater reach attracts skilled paddlers and instructional groups, the Clyde is
equally important as a highly accessible flatwater river. The stretch between Center School
Road and Pensioner Pond has become a focal point for canoeing, kayaking, and tubing,
offering a slow-moving, meandering experience suitable for families and casual users.

Clyde River Recreation (CRC), a
local business located just below
Pensioner Pond, has helped
facilitate this use by providing
rentals and shuttle services. As a
result, hundreds of people annually
paddle or float this section, making
it one of the most heavily used
recreational reaches of the river.

This accessibility has occasionally
created tension among user
groups. Increased boating activity
has, at times, affected anglers
seeking quieter conditions, and
concerns about litter were raised in the first few years of operation. However, CRC through
communication with its customers and their own stewardship actions have reduced many of
these impacts. Seasonal overlap with waterfowl hunting introduces additional complexity,
requiring awareness and coordination among users, but these interactions are generally
managed through informal norms and local knowledge.

Public access is a key factor in sustaining recreational use. The Vermont Fish & Wildlife
Department maintains access points primarily at lakes (Island Pond, Seymour, Echo,
Pensioner, Little and Big Salem, but also on the river itself, including at the Route 105 bridge
(Ten Mile Square Rd) and the Five Mile Square Bridge. These are meant primarily for anglers
and hunters since state hunting and fishing license fees are used for their maintenance. Other
access points include a small municipal riverside park in Derby Corner and parking and
portage trail at Clyde Pond. A designated streambank management area between Lake Salem
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and Derby Center provides additional public access with a focus on fishing, but also supports
general river use.

The Northern Forest Canoe Trail

The Clyde River’s recreational significance extends beyond the local scale through its inclusion
in the Northern Forest Canoe Trail (NFCT), a 740-mile inland water trail completed in 2006 that
connects Old Forge, New York, to Fort Kent, Maine. The trail links 23 rivers and streams, 59
lakes and ponds, and dozens of communities across the Northeast, following routes historically
used by Indigenous peoples, settlers, and guides.

While only a small number of paddlers complete the entire trail each year, the NFCT draws
approximately 90,000 visitors annually to the Northern Forest. It has been described as a
water version of the Appalachian trail (AT) and has similar usership trends. Most paddlers
come for day or overnight trips, while many thru paddlers will do the trail in sections. However,
unlike the AT that uses land acquisition for trail protection, the NFCT relies primarily on
landowner permission for access to campsites and portages.

The entire Clyde River is the middle leg of the Vermont portion of the trail, a 148-mile stretch
that includes a section just across the border in southern Quebec (Figure 18). From Lake
Champlain, the trail follows the Missisquoi river east, crossing into Quebec where it leaves the
Missisquoi for the “Grand Portage” to Lake Memphremagog. From Lake Memphremagog, it
follows the Clyde for its entire length to Island Pond, where a brief overland portage brings it
into the Nulhegan headwaters. From there, it follows the Nulhegan to its mouth in the
Connecticut River. This route is an ancient corridor linking the St Lawrence and Connecticut
basins and modern-day paddlers can marvel at this water transportation route that defined
human movement long before our modern roads.
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Figure 18 : NFCT through VT, showing Clyde as middle leg

The Clyde’s role within this network elevates it as both a destination and a connector. It links
watersheds and communities while providing a range of paddling experiences within a
relatively short distance. With portions of the Missisquoi River already designated under the
Wild & Scenic Rivers program, and the Nulhegan currently under study for WSR designation,
the potential for all three of the rivers in the Vermont portion of the NFCT to have identified
sections as Wild & Scenic is a compelling conservation goal.

Fishing: Reach-Scale Patterns and Species Distribution

Fishing on the Clyde River is defined by a tightly organized sequence of lake and river
habitats, where species distribution reflects subtle but important shifts in temperature, depth,
and flow. Information from the Vermont Fish & Wildlife Department makes clear that this is not
a uniform fishery, but a connected system of distinct reaches, each supporting its own
characteristic assemblage.

In the headwaters, a fundamental contrast sets the tone for the entire river. Lakes Seymour
and Echo are deep, cold water systems that sustain Landlocked Atlantic Salmon, Lake Trout,
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and other cold water species. By comparison, Island Pond is shallower and warmer, lacking
the thermal structure required for salmon and instead supporting a cool-water assemblage.

Yet the river immediately below Island Pond is more complex than that distinction suggests.
The confluence with the Pherrins River, a major cold water tributary, quickly transforms the
upper Clyde into a locally significant Brook Trout system. From this confluence downstream to
approximately the Five Mile Square Bridge, cold inflows and groundwater support high-quality
habitat where brook trout persist in the mainstem and adjacent tributaries.

Below this point, the river transitions into a productive cool water — warm water assemblage.
Yellow Perch, Chain Pickerel, and Fallfish become increasingly common, while Brook Trout
remain present in cooler microhabitats: deep pools, shaded reaches, and tributary mouths.
This pattern reflects a true ecological overlap, where cold water and warm water species
coexist within a shifting thermal regime.

Lake Trout

Rainbow Trm’ Chain Pickerel

W \
Cool / Warm Water (65-80 F) et =
Fallfish Walleye

Yellow Perch Large Mouth Bass
Chain Pickerel ~ Pumpkinseed

Rock Bass Brown Bullhead
Smallmouth Bass

Figure 19: Diversity of fisheries on the Clyde, from cold-water to cool/warm water assemblages

Walleye

As the river continues downstream toward and below East Charleston, Smallmouth Bass and
Brown Trout become defining species of the river channel, joining Fallfish and Yellow perch as
dominant components of the fish community. The system here is best understood as a riverine
cool water - warm water fishery, shaped by moderate gradient, structured channel habitat, and
seasonal temperature variation.
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Further downstream, the river’s connection to Lake Salem introduces a renewed cold water
influence. Salem supports stocked Landlocked Atlantic Salmon and Rainbow and Brown Trout,
and the river reaches immediately above and below the lake reflect this mixed condition, where
salmonids and warmwater species like Smallmouth and Largemouth Bass, Brown Bullhead
occur in close proximity.

Below Salem, the Clyde again shifts toward a mixed but increasingly warmwater system, with
Smallmouth Bass, Chain Pickerel, and Yellow Perch dominating. By the time the river enters
Clyde Pond, the fishery is largely warmwater in character, shaped by impoundment conditions.

In the lower river below Clyde
Pond, connection to Lake
Memphremagog reestablishes the
salmon fishery in a modern form.
Landlocked Atlantic Salmon move
into the river from the lake, creating
seasonal opportunities that attract
anglers from across the region. - &
This reach, particularly valued for %X il

fly fishing, has become a focal 3 \ Ny ' :

point for guides, including Gibbs A

Guides, who describe the Clyde as o

the “best mixed bag fishery” in the region. Notably, many other regional guides concentrate
their efforts on this lower reach of the river specifically to target salmon in moving water (see
more detail on Salmon Fishery in subsection below).

Across its length, the Clyde River offers a remarkably compressed diversity of fishing
opportunities: cold water salmonid lakes, brook trout headwater habitat, productive cool water
— warm water river reaches, and a lower river influenced by lake-run fish. This spatial
precision—combined with accessibility—makes the Clyde not just diverse, but uniquely
adaptable for anglers, and a defining recreational resource within the region.

Historic and Present-Day Salmon Fishery

The Clyde River’s salmon fishery provides a contrasting but equally important recreational
narrative—one that reflects both historical abundance and the consequences of hydrologic
alteration.

Landlocked Atlantic Salmon were introduced into the Lake Memphremagog watershed in the
late 19th century, and by the 1920s and 1930s the Clyde River had developed into one of the
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region’s most productive and well-known salmon fisheries. The river's connection to the lake,
combined with suitable spawning habitat in its lower reaches, supported two distinct seasonal
runs: a spring run, when salmon entered the river to feed on sucker eggs and fry, and a fall
run, when they returned to spawn.

During this period, the Clyde was
a destination for fishing. Anglers
were drawn not only by the
presence of salmon but by the
accessibility of the river and the
predictability of these runs. The
fishery contributed to a broader
recreational economy tied to
guiding, lodging, and local
commerce. Old photographs
show anglers lined up on the
railroad bridge into Newport
where the mouth of the Clyde
flows into Lake Memphremagog.

Anglers on railroad bridge in Newport, VT circa 1930s

However, this productivity proved difficult to sustain. One contributing factor was intensive
hatchery management. Between 1933 and 1943, the Vermont Fish & Wildlife Department
collected and stripped more than 2.4 million eggs from returning salmon to support hatchery
propagation efforts. While well-intentioned, this level of extraction placed significant pressure
on the natural reproductive capacity of the population.

More consequential, however, were changes to the river’s flow regime associated with
hydropower development. Following construction of the Clyde Pond dam in 1918, and the later
expansion of hydropower generating capacity to keep up with growing electricity demand
transformed the river from a relatively stable system into one characterized by extreme daily
fluctuations. As additional turbines were installed in the 1930s and 1940s, operators gained the
ability to store water and release it in pulses aligned with “peak” electricity demand. This
resulted in sections of the river being effectively “turned off” during non-generation periods,
leading to repeated dewatering of critical habitat.

For salmon, these conditions were especially damaging. Spawning success depends on stable
flows that keep eggs submerged and oxygenated; rapid drawdowns can expose redds (nests),
desiccate eggs, and strand juvenile fish. The Clyde’s altered flow regime disrupted all stages
of the salmon life cycle—migration, spawning, incubation, and juvenile rearing.
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The construction of the No. 11 diversion dam in 1956, that diverted the river for over 1000 ft,
further compounded these impacts by eliminating additional habitat and fragmenting the lower
river. By the mid-20th century, the once-renowned salmon fishery had largely collapsed.

The river later became a focal point for one of Vermont’'s most significant dam removal efforts.
During the lead up to No. 11 dam relicensing, environmental organizations, Trout Unlimited
and the Vermont Fish & Wildlife Department were calling for dam removal, when on May 1,
1994 after a major rain event and years of poor maintenance, the river breached the dam. A
bitter fight ensued, but by 1996 the dam was ordered to be removed, and it was the first
instance of the Federal Energy Regulatory Commission (FERC) not renewing a dam's license
for environmental reasons. This marked a turning point in river management, for the lower
Clyde River, signaling a shift toward restoring ecological function (Wheeler, 2001;
Braithwaite,1996) .

Subsequent restoration efforts have included fish passage improvements, such as the
installation of a fish ladder below Arnold Falls where the hydropower station pumphouse
releases water back into the river. This ladder leads up to tanks, where fish can then be
transported and released into Clyde Pond. Equally important was the modification of the Clyde
Pond dam to allow fish downstream passage so salmon can return to the lake. These
interventions have allowed salmon to access new upstream habitats, but observation records
indicate preponderance of males and natural reproduction remains limited above Clyde Pond
Dam.

Despite these challenges, the Clyde continues to support a recreational salmon fishery, now
complemented by stocking programs and broader management efforts by the Vermont Fish &
Wildlife Department. For anglers, the river offers not only the chance to catch salmon but to
engage with a landscape shaped by both loss and recovery.

A River of Overlapping Uses

What distinguishes recreation on the Clyde River is not simply the number of activities
available, but how closely they occur together. Within a few miles, users encounter technical
whitewater, quiet flatwater, productive fishing reaches, and access points tied to a Northern
Forest water trail. Educational programs, local traditions, and commercial services all operate
within this same corridor. Long-distance paddlers on the Northern Forest Canoe Trail pass
through the same reaches used by local families and school groups. These interactions create
a shared-use landscape that is highly valued by locals and visitors.
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Recreation activities on the Clyde are shaped by history, hydrology, and stewardship. It offers
opportunities not only to paddle or fish, but to learn, to teach, and to participate in the ongoing
relationship between people and river.

Community Interest

Introduction

Gathering community interest in river conservation is a critical first step in pursuing a
Partnership Wild & Scenic River (PWSR) designation. Because the PWSR program is a locally
led conservation effort designed to function in landscapes dominated by private
landownership, its success depends on the presence of an informed and supportive
community base. Establishing that there is initial interest among people who frequent or feel
strongly connected to the river is therefore necessary to build the case for initiating a

formal river study.

An official river study is typically authorized through federal legislation, with a state’s
Congressional delegation drafting and advancing a bill to amend the Wild & Scenic Rivers Act
and direct the National Park Service to work in partnership with a locally formed study
committee. Given the time and political capital required to advance such legislation,
Congressional support is more likely when there is evidence of local backing and a
demonstrated capacity for collaborative stewardship. Documenting community interest is
informative but also strategic, as it provides an early indication of whether a locally driven
conservation effort is viable (National Park Service, n.d.; Field-Juma & Roberts-Lawler, 2021).
Survey-based approaches are commonly used in conservation planning to assess public
attitudes, values, and willingness to support environmental initiatives. In river conservation
contexts, surveys have been used to evaluate recreational use, perceived river values, and
public support for management actions, particularly in systems where stakeholder engagement
is central to governance (Verbrugge & Van Den Born, 2018; Hunt et al., 2021). Within Wild &
Scenic River efforts specifically, community input has been a foundational component of study
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processes and designation campaigns, helping to demonstrate local support and inform
management priorities (National Park Service, n.d.; Deeds & Study Committee, 2013).

While surveys do not capture the full complexity of community perspectives, they are an
efficient way to gather standardized information across a broad group of river users and
stakeholders. When paired with qualitative methods such as interviews, survey data can

help identify patterns in how people use and value a river, the degree to which they perceive it
as worth protecting, and their level of support for specific conservation approaches. This
mixed-methods approach is commonly used in community-based conservation and PWSR
contexts to balance breadth of participation with depth of understanding (Field-Juma &
Roberts-Lawler, 2021; Hunt et al., 2021). These insights are particularly relevant in the early
stages of a PWSR effort, where understanding both the breadth and depth of community
interest can help guide outreach, inform messaging, and anticipate potential areas of support
or concern.

In this study, survey data and stakeholder interviews were used to provide an initial assessment
of community interest in pursuing PWSR designation for the Clyde River. The goal was not

to represent the full population of the watershed, but rather to characterize the perspectives of
individuals who were already engaged with the river and may form the foundation of a broader
conservation effort. This work aims to inform whether conditions are favorable for advancing a
formal river study and to identify key considerations for building a locally supported PWSR
campaign.

Methods

A mixed methods approach of river user surveys and stakeholder interviews was

followed between September 2025 to February 2026 to identify local interest and support for
pursuing PWSR designation for the Clyde River, Vermont. The intention of the survey was to
gather primarily quantitative data from various people that frequent the river but also some
qualitative data around questions and concerns regarding the PWSR program. Interviews with
river stakeholders, defined here as individuals with strong and often long-term connections to
the river, were intended to further elucidate the remarkable values present, how those values
might be protected, and willingness to support the pursuit of PWSR designation. This study
was approved by the University of Vermont’s Institutional Review Board (Study 00003832).
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Survey

The survey consisted of ten questions designed to gather basic demographic information,
characterize how participants experienced the river, and assess perceptions of effectiveness
and support for a locally led river study group to pursue PWSR designation. Demographic
information collected included age and place of residence (zip code). River user

experience was quantified through activity categories (multiple selections allowed), frequency
of visits, and ranking of the river’s overall significance. Participants were provided with a brief
description of the Wild & Scenic Rivers Act and the PWSR program prior to answering
questions related to pursuing designation.

The survey was distributed through flyers posted in public spaces (e.g., libraries, local
businesses, Front Porch Forum), shared through conservation partner networks, and handed
out at community events (Island Pond Canoe Race, News & Brews). Flyers included both a
web link and QR code for access via phone, tablet, or computer. The survey was administered using
Qualtrics, and data were analyzed using IBM SPSS Statistics.

Raw data were cleaned and, where appropriate, recoded into categorical or ordinal variables
to facilitate analysis. For example, write-in responses describing time spent on the river were
grouped into ordinal categories (e.g., few times per year, per season, per month, per week).
Similarly, zip codes were recoded into proximity categories (local, regional, in-state, out-of-
state). Support for PWSR designation was treated as an ordinal variable, with higher

values indicating stronger levels of support.

Descriptive statistics included frequency tables for individual variables and cross-tabulations to
explore relationships among categorical variables. Inferential statistical analyses were
conducted to evaluate associations and trends within the data. Chi-square tests of
independence were used to assess relationships between categorical variables such as age,
proximity to the river, and support for PWSR designation. Due to the ordinal nature of several
variables, Spearman’s rank correlation coefficients were calculated to evaluate relationships
between variables such as time spent on the river, perceived river significance, and level of
support for PWSR designation.

Given the sampling approach and uneven distribution of responses across
categories, particularly for the support variable, statistical results are limited and describe
patterns among engaged river users and are not representative of the broader population.
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Interviews

Interview participants were selected by the researcher’s local knowledge and relationships
developed over 25 years of living in northeastern Vermont, supplemented by additional
participants identified through recommendations from interviewees. A total of 15 interviews
were conducted, including individuals representing a range of connections to the river, such as
paddlers, anglers/hunters, guides, naturalists, educators, foresters, landowners, watershed
restoration practitioners, recreation managers, and community organization leaders. Many
participants spanned multiple roles, and categorization was based on a primary identity
relevant to their interaction with the river.

Interviews were conducted in person and virtually and recorded using Microsoft Teams. The
format consisted of seventeen core questions, but these were augmented by follow-ups
prompts for clarification, deeper understanding, or to explore tangential topics important to the
greater scoping study. Two thirds of the questions focused on participants’ connections to the
river, perceived changes and threats to the river, and potential management strategies. The
remaining questions addressed perspectives on PWSR designation using language similar

to that in the survey.

Interview transcripts were initially generated using automated transcription

and subsequently reviewed and edited for accuracy. Qualitative data were analyzed using a
thematic approach, with responses coded into themes related to river values, perceived
threats, and attitudes toward PWSR designation. Select responses were also coded into
categorical variables to allow for limited quantitative comparison across participants.

Results

Survey

Eighty-one people filled out the survey, and in most cases the completion rate for questions
was close to 80 (n = 78-81). The two write-in questions: (1) risks of pursuing PWSR and (2)
questions/concerns about PWSR, had 20-30 respondents answering “no” or “none.” As
such, roughly 50-60 participants provided additional comments, questions, or concerns.
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Demographics — The vast majority of participants lived within the Clyde River Basin (58%) or
within the broader northeastern Vermont region (29%). Participant ages skewed toward older
age brackets, with nearly 40% in the 65+ category and another 36% in the 45-64 range. Time
spent on the river was variable: the largest group (44%) visited infrequently (a few times per
year), while a notable portion (19%) visited weekly (see Figure 20).

Age of Survey Participant

Survey Demographics

81 Responses (n=78 - 81)

Participant Zip Code Rank

5%
Out-of-State

18-25 26-34 35-44 45-54 55-64 65+
Age range In-state

Percent of Cases

Time Spent on the River

weekly !
monthly 58%
Local- Clyde

seasonaly Basin

Frequency of Visits

yearly

0 20 30 40
Percent of Cases

Figure 20 : Demographics of survey patrticipants

River Activities- The most common river activities reported were nature viewing and boating,
each selected by three quarters of respondents. Fishing (44%) and photography (39%)

were also common. Hunting and trapping were rare, with five people selecting hunting

and only one selecting trapping. Swimming was also low with just 5 cases but was only
captured through write-in answers and may be underrepresented. Most participants (>80%)
engaged in at least two activities on or associated with the Clyde River, and nearly

half engaged in three or more, highlighting the multi-faceted ways people experience the river
(Figure 2).
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Figure 21 : Survey Results — River Activities & Remarkable Values

Remarkable Values & Significance - There was a strong favorable response to the river being
“remarkable,” both in the number of categories selected and the percentage of participants
recognizing those values. Two thirds of respondents identified at least five remarkable values.
Scenic beauty was most frequently selected (88%), followed by wildlife, nature viewing,
recreation opportunities, and wetlands (all in the 70-80% range). The fishery was selected by
44% of participants, while geologic, historic, and other values were selected by a third or fewer
respondents (see Figure 2).

Personal significance of the river was also high: approximately three quarters of participants
rated the river as highly significant, with most of the remainder indicating moderate significance
and only one respondent selecting minimal significance.

Effectiveness & Support - Survey respondents were nearly unanimous in agreeing that a
locally led river study and planning approach could be effective for conserving free-flowing
sections of the Clyde River, with 82% selecting “yes” and the remainder selecting

“maybe.” Support for pursuing PWSR designation was similarly strong, though slightly more
variable: 72% expressed strong support, 25% moderate support, and only two respondents
expressed opposition (one moderately and one strongly). This highly skewed distribution
toward support is important to note, as it limits the ability of statistical tests to detect meaningful
differences between groups. In effect, support for PWSR within this sample is broadly high and
not strongly differentiated across respondent characteristics.
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Cross-Tabulated Patterns

A few interesting patterns emerged when cross-tabulating participant characteristics
with perceptions of effectiveness and support, though these should be interpreted cautiously
given small sample sizes within some categories.

Participant age x Effectiveness & Support — Younger (18-44) and older

(65+) participants tended to be very optimistic about the effectiveness of a local study

effort, while middle age groups (45-64) were more evenly split. A similar

pattern was observed for support of the idea to propose the Clyde River for consideration to be
recognized with Wild and Scenic status.

Younger and oldest respondents demonstrated generally strong

support, while middle age groups were more mixed.

River activities x Effectiveness & Support — The number of activities a

participant engaged in on or near the river did not appear to be correlated with perceptions of
effectiveness of a local study effort or support for such an effort. However, there was some
variation in activity type. Responses of those who engaged in boating, nature viewing, and
photography closely mirrored overall trends. This was likely due to large sample sizes in those
categories. Conversely, responses of those who engaged in fishing, hunting, trapping, and
swimming were about equally divided between definitely and possibly supporting

the potential effectiveness of a local study effort. Similarly, responses of that same group of
respondents was about equally divided about whether they expressed strong or moderate
support for such a proposal. While small sample sizes limited interpretation (e.g., hunting and
swimming n = 5; trapping n = 1), this pattern may point to differences in how user groups
perceive conservation approaches and could be relevant for future outreach.

Remarkable values x Effectiveness & Support — There was an initial positive trend between
the number of remarkable values identified and both perceived effectiveness of a local

study and support for such a proposal. Participants who identified only one value tended to
select “maybe” and “moderately support,” while those who identified three or more values
were more likely to select “yes” and “strongly support.”
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River significance x Effectiveness & Support — Support for PWSR was consistent across
both those who ranked the river as highly significant (85% “yes”) compared to those who
ranked it as moderately significant (78% “yes”). However, there was slightly higher

agreement as related to opinions of effectiveness of a local study among those who ranked the
river as highly significant. Notably, the two respondents who expressed opposition still rated
the river as either highly or moderately significant, suggesting that opposition is not necessarily
tied to a lack of perceived value.

Correlation Analysis

Spearman rank correlation analysis provided additional insight into relationships between
experience, perception, and support. There was a statistically significant positive relationship
between time spent on the river and perceived river significance (p = 0.243, p =

.031), indicating that individuals who spent more time on the river tended to view it as more
important. Time spent on the river was also positively correlated with the number of river-
based activities (p = 0.306, p = .006) and the number of remarkable values identified (p =
0.246, p =.029), suggesting that increased engagement with the river was associated with
broader and more diverse recognition of its value (See Table 1).

Table 1. Spearman's Rank Correlations among River experience, perceptions, and support variables
Variable 1 2 3 4 5 6 7
1. Age 1.000

2. Proximity (Zip Rank) -0.211 1.000

3. Time on River -0.219 319" 1.000

4. River Activities -0.039 -0.052 306" 1.000

5. River Significance -253  0.004 243"  0.151  1.000

6. Remarkable Values -0.201  0.068 246" 3427 240"  1.000

7. Support for PWSR 0.046 -0.028 -0.048 0.049 0.062 3217 1.000
* Correlation is significant at 0.05 level

** Correlation is signiifcant at 0.01 level
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Perceived river significance was similarly positively correlated with the number of remarkable
values identified (p = 0.240, p = .032), and remarkable values were strongly associated with
river activities (p = 0.342, p =.002). Together, these relationships suggested that

experiential engagement with the river—through time spent and diversity of activities—
contributed to a more expansive perception of its ecological and social importance.

Survey Cross Tabulation Analysis
Variables
Spearman Rank Correlation Analysis . Proximity
. Time on the River

Proxi mity Correlation Significance - River Activities

. River Significance

. Remarkable Values
p<.05 . Support for PWSR

p<.01

Time on River # of River Activities Effectiveness of PWSR

River Significance # Remarkable Values Support for PWSR

* Highly skewed answers for support (either strong or moderate) likely influence the lack
of significant correlation with Support for many variables

Figure 22 : Spearman Rank Correlation analysis of survey results

In contrast, support for PWSR designation was not significantly correlated with time spent on
the river (p = -0.048, p = .676), perceived river significance (p = 0.062, p = .590), age (p =
0.046, p =.692), or proximity to the river (p = -0.028, p = .809). The only variable significantly
associated with support for PWSR designation was the number of remarkable

values identified (p = 0.321, p =.004, Fig X). This suggests that individuals who recognized a
wider range of values were more likely to express stronger support for designation. The lack of
significant relationships between support and most other variables was also likely influenced by
the highly skewed distribution of responses, with the vast majority of participants expressing
moderate to strong support.
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Effectiveness and Support Relationship

Finally, when comparing perceptions of effectiveness directly with support, a clear and intuitive
pattern emerged. Participants who believed a locally led river study group would be effective
overwhelmingly expressed strong support for pursuing PWSR designation (85%).

Conversely, those who were less certain about effectiveness of a local study (“maybe”)

tended to express moderate support (79%). This suggests that perceptions of feasibility and
trust in the process may be more influential in shaping support than demographic or
experiential factors.

Interviews

Connection to & Observation of the Clyde River

Attraction to the River

Interview responses identified fifteen distinct attraction qualities, many of which overlap with
“remarkable values.” Wildlife was the most frequently cited attribute (n = 9), followed by
boating opportunities, ecosystem diversity, and a sense of wildness or remoteness (each n = 7;
see Figure ). These responses reflected a combination of ecological, recreational, and
experiential values associated with the river.

Interviews: Attraction

peace & solitude sentimental from childhood experience

fishing

landowner stewardship

scenic beauty

hunting

Figure 23 : Word cloud showing attraction to river, font size is representative of response
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The following are excerpts from interviewees:

Its just so beautiful and feels wild

[ have been paddling Clyde for over 40 years, once paddied the whole river in a day

View from 105 bridge looks like something from Alaska but with smaller mountains

Very easy to imagine pre-settlement, so much wildlife, plant diversity, natural community

diversity, the more you look the more you find

Incredible natural area and wonderful flat and white water paddling

The Clyde is central to the experience our organization provides, it orients our work and connects

us to this place

Wildness close to home, eagles and ospreys; Clyde does not have as many environmental problems

as other rivers in our region

So much of VT is divided by roads but when you go into river valleys its feels more remote and

wild; the Clyde has so much wildlife, so many different ecosystems
Coolest mixed bag fishery that there is in the region
The natural beauty and opportunities to fish and hunt and canoe; a hidden gem with downed

trees and deep pools. | used to catch some beauty brook trout, 16,17,18 inches, just gorgeous on

the fly rod

Compelling reason to share with others

Most interviewees reported introducing others to the river. This was particularly true for those involved
in guiding or outdoor education. The reasons for sharing closely mirrored those identified as personal
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attractions to the river. A recurring theme was the satisfaction of exposing others to a resource they had
not fully appreciated despite living nearby.

Here are some excerpts:
If you care about conservation, the Clyde is an easy sell; it's nice to have places that whether you
say anything or not, they leave an impression and they inspire people to have some level of

stewardship.

Feels like unlocking a hidden gem; often people are not aware of the river even though it flows

near and through our town centers.

Paddling is great way to connect with nature: slow paced, non-motorized, and
different view of the landscape. Enjoy teaching paddling techniques and sharing ecology

of river and watershed.

Priority Reaches

When asked to identify priority areas for conservation, nearly all participants selected the uppermost
section of the river (Island Pond to Ten Mile Road), which includes extensive wetland complexes. The
next most common response was the river in its entirety. Fewer than half selected either of the two
lower sections (Ten Mile to Pensioner Pond; Lake Salem to Clyde Pond), and no participants selected
the reach between West Charleston and Lake Salem.

The lack of selection for this segment likely reflects known conditions, including impoundments,
historical pollution sources, and limited riparian buffers. While determining eligibility and boundaries

is ultimately the responsibility of a formal river study, these responses provide useful preliminary insight
into how conservation value is spatially perceived.

Early experience

Responses to the first or an early experience with the Clyde revealed wonderful stories and often the
strength of connection that interviewees had with the river. There were numerous stories about
paddling, wildlife encounters, and fishing:

Annual white water canoe races in the 1970s and 1980s, that came right by our place;
remember the boy scouts setting up a hot dog stand for attendees of the weekend long event

Sterling programming - paddling white water on lower Clyde as part of the Academic Short
Course & Outdoor Leadership, a 21 -day program for high school students in the 1980s. That
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same white water section being part of the training for Canoe expedition for Sterling college
students.

Serious white-water moment: watching from Rt 105 bridge in Derby with my mom
when | was about 4 yrs old and my dad & Mike Kiser broached at the rock above the
bridge and they both went in, and were caught in undercurrent and it took them a good
30 seconds to surface.

Canoe camping with Northwoods when | was eleven years old and spending two nights
out on the river. Left such a deep impression on me that | now am a paddling guide

exposing new generations of youth to the river

Seeing a rough-legged hawk (white morph) soaring right at the boat launch in this cobalt
blue sky on late fall day, just took my breath away - sums up many of my experiences
on the Clyde.

Remember being really impressed the first time | saw an osprey fishing over the Clyde,

likewise a family of otters swimming in front of my boat was pretty remarkable.

Basically every Sunday my parents and | would go fishing. We had this old fiberglass boat
with a little 7 horse motor. And we would either put in at the Ten-mile square bridge
and go up, or we would go to Little Salem Pond, which is also very cool. And we had

a cooler with picnic lunch, and we would catch a big bucket of perch. And, you know, we
ate a lot of perch back then. The fun thing about fishing Little Salem, you literally

never knew what you were going to pull out. | mean, we would catch perch, bass,
walleye, suckers, pickerel.

When [ first got here in the early 80’s, | would go after work, down to the where
the Osewegatchie comes into the Clyde, and would take my fly rod and catch some beautiful
brook trout.

When | was 14, | used to go down to the river almost daily after school to fish. A friend of mine
introduced me to the river. So, Josh brought me down there one day and I'm like,

[ can't catch nothing down here. It's like the beginning of April, you know, there's still snow on the
ground. But | actually caught a 3 1/2 LB smallmouth bass that day out of one of the deeper holes
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of the river. So that kind of ignited it. Fished all the time for the next eyrs, walking from my

house to river and along river, 7-10 wmiles a day.

Visit frequency

A recurring theme among interviewees was a desire to spend more time on the river. Despite some
who currently visit the river infrequently, almost all participants described extensive past engagement or
sustained use of the river over time. Several individuals reported particularly high levels of use.

This included an angler who previously fished the river nearly daily during the

season and who continues to spend over 100 hours annually. It also included guides and educators
who spend between 20 and 100+ days per year on the river.

Change over Time & Perceived Threats

There are a wide variety of responses to changes over time with not much overlap in responses other
than those commenting on how little they feel has changed about the river in their respective
experience. Other observations shared among multiple interviewees include increased beaver

activity, agricultural field expansion, housing development, loss of buffers, and spread of invasive
species. There was more agreement on threats to the river with agricultural impacts, development, loss
of buffers, and invasive species mentioned the most. Many of these threats were localized to specific
areas along the river and were not uniform pressures. Some interviewees even mentioned while these
are threats, they are minimal compared to neighboring watersheds within the Memphremagog basin
(Barton, Black, & Johns Rivers).

Organizational Connection

Eight of the fifteen interviewees were affiliated with organizations or businesses connected to the Clyde
River. For most, the river represented a moderate but meaningful contributor to programming or
revenue, while for at least one guide it was central to their livelihood. Interviewees also emphasized
indirect benefits, describing the river as a defining feature of the landscape that shapes organizational
identity and mission. As one participant noted, it “orients our work and connects us to this place.”

Perspectives on Pursuing PWSR Designation

Perceived Effectiveness
Nearly all interviewees indicated that pursuing PWSR designation would be effective in conserving free-
flowing sections of the Clyde River. One participant expressed uncertainty, citing prior experience with
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local governance challenges and skepticism about municipal acceptance of perceived restrictions if the
river were to be PWSR designated.

More broadly, interviewees emphasized that success would depend on effective outreach, clear
communication, and addressing concerns about how designation might influence land use and
individual rights. Several participants noted that there may already be strong support among community
members who highly value the river, particularly in its upper reaches. Many also stressed the
importance of maintaining local control and incorporating diverse perspectives in the process.

Perceived Risks

Interviewees were divided between perceiving little to no risk and identifying potential challenges
associated with pursuing PWSR designation. Reported risks included political division, increased
recreational pressure (“loved to death”), and conflicts over river management practices, particularly
woody debris.

Notably, concerns about woody debris management differed across user groups. One angler expressed
concern about excessive removal for navigation, while a paddler raised concerns about potential
restrictions on removal. These contrasting perspectives highlight the potential for conflict among
stakeholders with differing priorities and underscore the importance of collaborative decision-making.

Questions / Concerns

Interviewees raised several questions regarding the structure and implementation of the PWSR
program. The most common questions related to funding—specifically allowable uses, local discretion
in allocation, and long-term reliability. Additional questions addressed the difficulty of expanding
designated river segments and the potential implications for stream restoration projects.

While some of these questions were addressed during interviews, others require further investigation.
Participants frequently emphasized the importance of clearly communicating what PWSR designation
does and does not entail, particularly in terms of regulatory authority and landowner rights.

Willingness to Participate & Organizational Benefit

Nearly all interviewees expressed interest in participating in a PWSR effort, either in an advisory or
more active role. This suggests the presence of a strong pool of potential local leaders and advocates.
For those affiliated with organizations connected to the river, designation was viewed as providing
moderate to substantial benefits, both directly and indirectly.
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Discussion

Survey and interview results indicated strong baseline interest and support for pursuing a Partnership
Wild & Scenic River (PWSR) designation for the Clyde River. Across both datasets, participants
consistently recognized the river as a highly valued natural resource and expressed optimism about a
locally led conservation approach. This convergence of quantitative and qualitative findings suggests
that there was a meaningful foundation of community support upon which a formal river study effort
could be built. At the same time, patterns in the data highlight an important nuance: support for PWSR
appears to be shaped less by how people use or value the river and more by how they perceive the
process and its implications.

Strength of Community Support and Its Drivers

One of the clearest findings from this study is the strong relationship between perceived river value and
general conservation support. Survey respondents who identified a greater number of “remarkable
values” were more likely to express strong support for pursuing PWSR designation and confidence in
its effectiveness. Similarly, interviewees frequently described deep personal, aesthetic, and experiential
connections to the river, particularly emphasizing wildlife, scenic beauty, and a sense of wildness or
remoteness.

Together, these findings suggest that multiple avenues of engagement with the river (ecological,
recreational, and emotional) can reinforce conservation support. This aligns with research in
environmental psychology and river management demonstrating that place attachment and direct
experience with natural systems are strong predictors of stewardship attitudes and conservation
behavior (Halpenny, 2010; Scannell & Gifford, 2010; Raymond et al., 2010; Wynveen et al., 2020). River-
specific studies similarly show that recreational use, scenic appreciation, and social values associated
with riverscapes shape public support for conservation and management actions (Verbrugge& Van Den
Born,2018).

However, the statistical results complicate this relationship. While time spent on the river was positively
associated with perceived river significance, it was not significantly correlated with support for PWSR
designation. Likewise, age, proximity to the river, number of activities, and personal significance did not
show meaningful relationships with support for PWSR designation. This lack of differentiation may

be partly due to the highly skewed distribution of responses (nearly all participants expressed moderate
to strong support) but it also suggests that place attachment alone does not determine support for a
specific conservation program.

These results suggest that while direct experience with the river reinforces perceptions of its

importance, support for PWSR designation may be more closely tied to how individuals recognize and
articulate those values rather than how frequently they interact with the river.
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Role of Perceptions, Trust, and Process

The interview findings help explain this pattern. Across stakeholder groups, participants consistently
articulated strong personal and ecological connections to the river, often developed over many
years. When discussion shifted to PWSR designation, support was generally favorable but some
participants had concerns about implementation, representation, and implications for land use and
future management.

These concerns were also reflected in some survey comments, where respondents indicated a need for
more information and warned of potential pushback against a federal program. This disconnect,
between high perceived value and more cautious policy support, suggests that uncertainty about
governance and process may be a limiting factor for a successful process and ultimate designation of
the Clyde River as Wild and Scenic.

This interpretation is consistent with broader findings in conservation and river management, where
stakeholder support is often driven less by ecological values than by trust, transparency, and perceived
control over decision-making processes (Hunt et al., 2021; Verbrugge& Van Den Born, 2018). As a
result, individuals who value the river highly may still hesitate to support a specific designation if its
structure and implications are not clearly understood.

Insights from Partnership Wild & Scenic River Case Studies

Case studies from other Partnership Wild & Scenic Rivers reinforce this pattern. On the Musconetcong
River (New Jersey), early outreach revealed strong support for river protection alongside concerns
about federal involvement and property rights. The eventual success of the designation process
depended on sustained local engagement, clear communication about the non-regulatory nature of the
program, and the development of a locally driven management framework (Field-Juma & Roberts-
Lawler, 2021).

Similarly, efforts on the Upper Missisquoi and Trout Rivers (Vermont) emphasized extensive pre-
designation outreach and community education, helping to build trust and clarify misconceptions about
the role of federal agencies (Deeds & Study Committee, 2013) and potential restrictions on land use
surrounding the rivers following designation. The Lamprey River (New Hampshire) provides an
additional example of how strong local partnerships and collaborative governance structures can
sustain long-term support, with locally based committees maintaining both conservation outcomes and
community buy-in over time (Lamprey Rivers Advisory Committee & National Park Service, 2017).

Across these examples, a consistent theme emerged: successful PWSR efforts depend less on

convincing people that a river is valuable and more on demonstrating that the conservation process will
remain locally grounded, transparent, and inclusive. This broader context helps explain why higher
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levels of river use and perceived significance do not automatically translate into stronger support for
PWSR designation in the Clyde River data.

Implications for Stakeholder Engagement

The differences observed among user groups and interview responses point to the importance of
targeted and transparent stakeholder engagement. While overall support for seeking potential PWSR
designation was high, concerns expressed in both survey comments and interviews (as related

to landowner rights, federal involvement, and river management practices) highlight potential conflicts
that could hinder coalition-building if not addressed proactively and transparently. The contrasting
concerns about woody debris management from paddlers and anglers provide a good example

of such challenges, underscoring the need for a process that can accommodate multiple, sometimes
competing, visions of river use and management.

The strong alignment between perceived effectiveness and support suggests a pathway forward.
Participants who believe that a locally led river study group would be effective overwhelmingly
expressed strong support for pursuing PWSR. Interview responses reinforced this point, highlighting
local leadership, transparent communication, and inclusive participation as key conditions for success.
Encouragingly, many interviewees emphasized the importance of local control and expressed
willingness to participate in a study committee or advisory role. This suggests that there is not only
support for the idea of PWSR designation, but also a pool of potential local leaders who could help
guide a collaborative planning process.

Spatial Priorities and Conservation Framing

Interview responses regarding priority river reaches suggested a strong preference for conserving the
upper sections of the Clyde River, particularly those associated with extensive wetland complexes

and relatively intact ecological conditions. In contrast, lower sections influenced by impoundments and
historical land use impacts were less frequently prioritized.

This pattern suggests that community perceptions of conservation value were closely tied to perceived
ecological integrity and “wildness.” However, case studies such as the Musconetcong

River demonstrate that designation can also support restoration and improved management in more
impacted sections over time (Hunt et al., 2021). Balancing protection of high-value areas with inclusion
of altered reaches may therefore be an important consideration in a future river study.

Limitations and Sources of Bias

Several limitations of this study temper the strength of its conclusions. Demographic skew is a primary
concern, with survey respondents disproportionately representing older age groups and certain
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recreational users, while younger individuals and consumptive user groups were underrepresented.
Self-selection bias is also likely, as individuals with existing interest in conservation or the river may
have been more inclined to participate, particularly given distribution through conservation networks
and events. Future effort might be made to better understand reasons for opposition expressed by the
two individuals and to reach others with similar opinions.

Survey design constraints limited the depth of responses, although open-ended questions helped
capture key themes around concerns and informational needs. The interview sample, while rich in
experience, was not randomly selected and reflects existing networks. This introduced potential bias in
responses.

Finally, the highly skewed distribution of support responses limits the interpretability of statistical
tests. While this constrains the ability to detect relationships between variables, it also reflects a
substantive finding: opposition to PWSR designation is extremely limited within the sampled population.

Implications for a Future PWSR Effort

Despite these limitations, this study provides strong preliminary evidence of support to pursue next
steps toward a PWSR designation. The high levels of perceived river significance,
widespread recognition of remarkable values, and general optimism about a locally led approach all
suggest favorable conditions for initiating a formal study.
However, the findings also make clear that success will depend less on generating support and more on
broadening, informing, and sustaining it. Key priorities for next steps include:

¢ Expanding outreach to groups underrepresented in this study, particularly

younger residents and hunters and trappers

e Clearly communicating what PWSR designation does and does not entail,

especially regarding regulation and landowner rights

e Creating structured opportunities for dialogue across different user groups to address

potential conflicts

o Leveraging highly connected and motivated individuals identified in interviews as

champions for the effort
In this sense, the primary challenge moving forward is not whether there is enough interest, but
whether that interest can be translated into an inclusive, informed, and durable coalition capable of
supporting a federally designated yet locally driven conservation program.
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