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Fen Overview
Art Goodtimes

The Telluride Institute’s Fen Advisory project is into our second year working with
Colorado State University’s Drs. David Cooper and Jeremy Sueltenfuss on a renewed
five-year phase of the long-term Prospect Basin Fen longitudinal monitoring and
remediation project.
Some of you will remember our early Intergovernmental meetings among the two
towns1 and the county that led to a continuation of Dr. Cooper’s fen monitoring
work during the last Ski Area expansion. TS&G had offered $100,000 for Dr.
Cooper’s consultation for three years during the expansion: protecting the wetlands
from damage, monitoring of the fens, and interpreting the results for the
community.
Springing out of Intergovernmental meetings, a Fen Oversight committee was
created with representations from the three boards and some community members
to oversee Dr. Cooper’s continued monitoring work. All three major entities kicked
in a few thousand to keep that work going. The preliminary results showed no
significant damage to the fens from the ski activity – one of the initial concerns of
the project.
Dr. Cooper has continued his work for almost 19 years, with the Fen Oversight
Committee and then the Mountain Studies Institute of Silverton/Durango working
to help obtain grants. Eventually, MSI’s focus shifted to other projects, becoming a
research outfit instead of the original vision of a scientific archive for the San Juans
-- back when Dr. Rob Blair and I were on initial MSI boards.
In leaving political office two years ago, I discovered MSI was no longer assisting in
the Prospect Basin Fen Project, I contacted Dr. Cooper who was still excited about
continuing his research on the fens – since they function as one of the best indicator
signs of global warming.
Since fens have not been well studied, and since Dr. Cooper is an international
expert on high alpine wetlands, and since the Prospect Basin fens are among the
oldest fens in the country – tests suggesting as much as 10,000 years old -Mountain Village citizen Audrey Marnoy, Dr. Cooper, his graduate student who now
has a doctorate Jeremy Sueltenfuss, and myself decided to try and jumpstart the
project.
I worked with the Telluride Institute, where Audrey Marnoy and myself were
trustees, and together we formed the Fen Advisory Project as part of the Telluride
Institute’s Environmental Studies program.
We talked to Telluride Ski & Golf and they were very interested. Their relationship
with federal regulators over the issue of wetlands had been a kind of Cinderella
story. Originally fined for their destruction of wetlands in building the ski resort,
TSG came back with a wetland restoration project that is now used by the EPA as a
model for restoration projects all over the country. Their current commitment to

economy and ecology made them great partners, and they promised $15000 over
five years.
The TMVOA was similarly interested. They also committed $15,000 over five years.
As a commissioner I helped get a $2000 grant from the county in 2017, and the new
board has subsequently budgeted $2000 in 2018 and again in 2019 to the non-profit
Institute to get the project going. We also had some private donations from TI
donors.
TMVOA kindly agreed to front-load their support for the Fen Project in 2018, and we
used that money to write a National Forest Foundation grant that was unfortunately
not successful, directly due to the government shutdown.
I myself worked as a volunteer for the first four years, first as a commissioner and
then as a TI program director. But, even in retirement, I didn’t have enough time,
with all my other projects for TI (Talking Gourds Poetry Program, Ute
Reconciliation, Mushroom Festival). I realized I needed some help.
Thanks to good advice from TI’s Peter Waldor and Sheep Mountain Alliances’s Lexi
Tuddenham, I hired Tucker Symkowicz as part-time grant-writer, using some of that
front-loaded money TMVOA provided.
Last year Cooper and Sueltenfuss came to town. Got some new equipment installed.
Did some community outreach.
In planning for this year, we did a second NFF grant application, got closer this time,
but were not successful. But in the process Tucker identified a number of grant
sources, and is in the process of prepping applications. We also have a third shot at
an NFF grant, and we may be hoping the third time is the charm.
I’ve attached reports from Drs. Cooper and Sueltenfuss, and a short summary of
what Tucker has been up to.
I’ve been so pleased with Tucker’s work and understanding of the project, that I
asked him to become Project Manager. The TI board unanimously approved that
move in their last meeting.
So, Tucker will be the one coordinating the project, working with all the parties, and
moving things forward from now on.
As a trustee on the TI Board, I will remain in an advisory and supervisory position,
and I hope I can help keep alive this important scientific research project for the Ski
Area (I still think they don’t take enough bragging rights about this environmental
project), San Miguel County, the Mountain Village Homeowners Association, our
region, and for the country.
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Ophir, Sawpit and Norwood also participated but mostly as observers

Status Report on the Project
Tucker Szymkowicz

The Prospect Basin Fens Monitoring and Restoration Project is an ongoing project
conducted primarily by Dr. Cooper of Colorado State University. Since 1999 Dr.
Cooper has been monitoring the fens in Prospect Basin, which is on USFS land and
now part of the land leased by the Telluride Ski Resort. Now entering its 20th year
the project is planning to undertake ecological restoration initiatives on two of the
five fens being studied with the help of local students, scientists and
stakeholders. The restoration and research activities are designed to assess and
restore ecosystem health. Participants will play an active role as conservationists by
learning more about the fens, their role in our San Juan Mountain ecosystem and the
potential impacts of recreation, restoration and climate change while taking part in
hands on research and restoration activities.
Over the past 20 years Dr. Cooper with the help of his team of graduate students
including Dr. Jeremy Sueltenfuss, who recently earned his doctorate and is
continuing to provide support on the project, have conducted a variety of research
and monitoring projects on the Prospect Basin Fens. The length of the monitoring
program coupled with the variety of research projects completed on the Prospect
Basin fens makes them especially important case studies that provide detailed
insight into how these ecosystems function and threats to their health.
Peatlands are an important wetland type for a variety of reasons, particularly
including carbon sequestration and biodiversity support. Globally, peatlands occupy
only 3% of the land surface, yet they store 1/3 of all the terrestrial carbon. This
disproportionate carbon supply is due to the continual buildup of organic matter in
the peat soils. Plant material that would decompose in other ecosystem types are
preserved by the constantly saturated conditions in peatlands. This organic material
builds up over time, with peat thickness exceeding 5 meters in some areas of the
world, and exceeding 3 meters in the Prospect Basin fens. Because of the distinctive

soil and perennially high water levels, peatlands also provide habitat for rare plant
species, most of which are not found in other habitats.
Peatlands in the San Juan Mountains of the Colorado Rockies are maintained by
groundwater and are called fens. Fens rely on melting snow pack during the first
half of the summer and monsoon rains in the later parts of the summer to keep their
water levels high. These are some of the oldest fens known in North America, with
their origination more than 10,000 years ago. Their age and relative stability has
allowed a unique suite of plant species to thrive where no surrounding suitable
habitat exists.
Fens of the San Juan Mountains are relatively small features, existing within small
glacial depressions. Some fens in Colorado were historically mined for their peat,
primarily as a soil supplement for gardening. Other fens have had significant
drainage activities occur, with downstream communities trying to increase their
water supply or use the land for cultivation. The fens of Prospect Basin have
escaped these threats, but still face an uncertain future. Their reliance on snow and
monsoon rains for hydrologic support makes them highly vulnerable to our
changing climate. Low snow packs and altered monsoon cycles could significantly
alter the water levels of these ecosystem types, leading to a cessation of peat
accumulation or a loss of the existing peat. Any change in water levels would lead to
changes in the peat body and could trigger a decline in already rare plant species.
In a recent field evaluation of the Prospect Basin Fens, the initiation of eroding
headcuts was identified in two fens. Spruce Fen and Cottongrass Fen remain largely
intact, although the outlets of these two fens are eroding -- likely caused by
trampling by large elk populations or other uses of the landscape. Although the area
impacted by this erosion is small, the impact on the local water table can be large.
Gulleys can drain the surrounding peatland and lower the water table, disrupting
the carbon sequestering processes within the wetland. Additionally, we expect these
features to deepen and headcut in future years if no action is taken.
If funded this proposal will allow the restoration of fens in Prospect Basin in
Colorado’s Uncompahgre National Forest, and the development of a long-term
education and science participation program for people of the region who will
continue to monitor the impacts of restoration, recreation and climate change on the
fens. The restoration will be undertaken with the help of True North a local nonprofit, which supports opportunities for underserved students in the region as well
as local stakeholders interested in conservation and restoration. The Telluride
Institute is overseeing the Prospect Basin Fens Project, providing on the ground
support, communication, logistics, community outreach and seeking out grant
opportunities and individual donors.

Importance of Studying Fen Peatlands
Dr. Jeremy Sueltenfuss

Peatlands are an important wetland type for a variety of reasons, particularly
carbon sequestration and biodiversity support. Globally, peatlands occupy only 3%
of the land surface, yet they store 1/3 of all the terrestrial carbon. This
disproportionate carbon storage is due to the continual buildup of organic matter as
peat soils. Dead plant material that would decompose in other ecosystem types is
preserved by the perennial soil saturation in peatlands. Organic accumulation over
time can reach 5 meters thick in some areas of the world. Because of the unique
soils and high water levels, peatlands also provide habitat for rare plant species,
most of which cannot be found anywhere else.
Peatlands in the San Juan Mountains of the Colorado Rockies are maintained by
groundwater and are called fens. These fens rely on the melting snow pack during
the first half of the summer and monsoon rains in the later parts of the summer to
keep their water levels high. Because these fens exist at the southern most extent of
the Pleistocene glaciation, they may be some of the older fens in North America.
Their age and relative stability has allowed a unique suite of plant species to thrive
where no surrounding suitable habitat exists.
The fens of the San Juan Mountains are relatively small features, existing within
small glacial depressions. Many fens throughout Colorado have been historically
mined for their peat, either to use the mosses in gardening or to burn the peat as an
energy source. Other fens have had significant drainage activities occur, with
downstream communities trying to increase their water supply or use the land for
cultivation.
The fens of Prospect Basin have escaped these threats, but still face an uncertain
future. Their reliance on snow pack and monsoon rains for hydrologic support
makes them potentially vulnerable to our changing climate. Low snow packs and
altered monsoon cycles could significantly alter the water levels of these ecosystem
types, leading to a decline or cessation of peat accumulation. Any change in water
levels and organic soil would lead to a decline in already rare plant species, and a
decline in peat accumulation would have global significance for carbon cycling.

Prospect Basin Restoration Proposal
Tucker Symkowicz

Peatlands in Colorado’s mountains occur where ground water inflows maintain a
near-surface water level year-round. These fens support high biodiversity and are
important refugia habitat for disjunct populations of rare plant and animal species.
Disturbances to these ecosystems have been occurring for decades from drainage,
grazing, impoundment, recreation, or conversion for development, and climate
change remains a primary threat in the future. These impacts can alter the fens’
ability to sequester carbon, introduce non-peat forming plant species, and reduce
their capacity to influence water quality.
In a recent field evaluation of the Prospect Basin Fens, the initiation of eroding
headcuts was identified in two fens. Spruce Fen and Cottongrass Fen remain largely
intact, although the outlets of these two fens are eroding -- likely triggered by
trampling by large elk populations or other uses of the landscape. Although the area
impacted by this erosion is small, the impact on the local water table can be large.
Gulleys can drain the surrounding peatland and lower the water table, disrupting
the carbon sequestering processes within the wetland. Additionally, we expect these
features to deepen and headcut in future years if no action is taken.

The area of impact in Spruce Fen (Figure 2) is 91 sq ft. The total volume of material
that would be needed to fill the eroded channel back to the peat surface is 75 cubic
ft.

The area of impact in Cottongrass Fen is 45 square ft. The total volume of material
that would be needed to fill the eroded channel is 59 cubic ft.

2018 Prospect Basin Progress Report
Jeremy Sueltenfuss, PhD, and David J. Cooper, PhD

2018 Accomplishments
A lot of work has been done over the last two decades to understand the Prospect
Basin fens, and we were excited to begin the long-term monitoring and synthesis
project in 2018.
With significant help from the Town of Mountain Village Owners Association as well
as Telluride Ski & Golf, we were able to purchase and install new automated
monitoring equipment in Prospect Basin that allows us to measure critical
environmental variables.
We have two goals for this program. First we will carefully monitor the influence of
climate change on the persistence of the fens. Secondly we have a focused project to
determine if snow compaction in Sven and Cottongrass fens has changed the
thermal regime of the area under ski runs.
We plan to continue our monitoring program for at least 5 years, through 2022.
During this period, we will synthesize all data that has been collected at the fens
since 2000, and publish one or more papers in the peer review literature.

Equipment purchased and installed in 2018
We installed a micro-meteorological station in spruce fen, including an anemometer,
a photosynthetically active radiation (PAR) sensor, a barometer, and a tipping
bucket rain gauge. This equipment is attached to a data logger that records
measurements throughout the day, and can be used to understand the relationship
between fen water levels and climate.
We installed two different types of soil temperature probes. The first type is
connected to the micro-met station described above, to detect changes in soil
temperature across years. The second soil temperature probes were installed in two
soil depths to measure soil temperature in areas under ski runs and in adjacent fen
areas out of the ski run snow management.
Ski area management, both the skiing itself as well as the grooming of slopes,
compacts snow that can alter the soil thermal dynamics. By measuring temperature
at multiple depths from the soil surface, both within ski and outside of ski runs, we
can determine whether ski area management alters fen soil temperature.

Plans for 2019
We will make several visits to the Prospect Basin fens in the summer of 2019. We
will download and begin to analyze water level data for 2018 and 2019 compared to
years since fen monitoring began in 2000. We will analyze the vegetation
composition around each well in all fens to determine whether any changes have
occurred over the 20 years since the first vegetation analysis was performed in
2000.
We are also researching the installation of automated equipment to measure
ecosystem scale greenhouse gas fluxes in Spruce Fen. We will know whether we can
install this equipment later this spring.

