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Executive Summary
Introduction
Agua, eau, acqua, wasser, uisce, vattna, 水, вода are a few ways water is translated in various
languages around the world. Water provides the basis for life across all cultures and species.
Fish, beavers, plants, engineers, artists, naturalists, scientists and businessmen may view water in
a different vein; however, varying views do not change how waterways and watersheds facilitate
various aspects of the environment and how interference in this natural course can alter the
landscape affecting how species are able to survive within an ecosystem. Thus, stakeholder
collaboration at the local level plays an integral role in how an ecosystem is managed for
sustained ecological, social, and economic health.
The problem encompassing public land management today is the complex infrastructure and
multi-use philosophies of federal mandates. In John McPhee’s Encounters with the Archdruid,
he asks David Brower, founder of the Earth Island Institute, and miner, Charles Park, what each
thought the mountains were good for: Brower answers “Berries,” Park answers “Copper.” One
of the main problems with multi-use management practices on public lands is the various “uses”
often contradict one another. It is difficult for federal land management agencies to balance the
needs of mining, timber, grazing, recreation, and science on public lands, while keeping local
communities content with federal land management decisions.
General Watershed Description
The Henson Creek Watershed is located west of Lake City, Hinsdale County, Colorado within
the San Juan Mountain range. The headwaters run from Engineer Pass, bisected by County Road
20, with its confluence with the Lake Fork of the Gunnison in the town of Lake City.
Surrounded by multiple 14,000 foot peaks, the Lake City region experiences a large amount of
visitor traffic. Most of the human population is near the mouth of Henson Creek, where Lake
City receives its drinking water supply. However, dispersed dwellings are located along County
Road 20 through the watershed.
Lake Fork Watershed Stakeholders, Henson Creek watershed and the West
The Lake Fork Watershed Stakeholders (LFWS) consist of members from state agencies, federal
agencies, local residents and business owners interested in “facilitating and promoting highervalued multiple-use management of the Lake Fork ecosystem.” The LFWS is working with the
U.S. Environmental Protection Agency (EPA) through the Regional Geographic Initiative (RGI)
process to analyze the conditions of the Lake Fork of the Gunnison River watersheds and
ecosystems. The Henson Creek watershed characterization is the first step in this process. The
LFWS received an EPA grant to conduct the analysis and contracted Western State College to
compile, interpret, and analyze data on the watershed into a final report. The success of the
Henson Creek Watershed Analysis will ideally enable the LFWS to make informed land use and
management decisions throughout the watershed.
As recreational activities on public and private lands within the Henson Creek watershed
continue to increase, the Bureau of Land Management (BLM), U.S. Forest Service (USFS) and
local governments have to increase management efforts and watch activities being practiced on
these lands. Not only do local communities have to watch for excessive, intensive resource
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extraction, but they must keep an eye on surface activities as well, specifically tourism. In This
Sovereign Land, Kemmis states: “If there is one thing that distinguishes the West today—that
makes it both unique and competitive among regions of the world—it is the fact that there are
more relatively intact and thriving ecosystems there than anyplace else on earth. The West can
secure its global niche only by recognizing that nurturing, protecting, expanding, and enhancing
these ecosystems is a far better long-term competitive strategy for the region than would be any
short-term exploitation of resources at the expense of ecosystem viability.” Many Western
communities have moved from mineral extraction economies to tourist economies, leaving local
communities and land management agencies in a position where they must balance the needs of
the American public, not just for present needs but future needs. Multiple locally-focused
environmental organizations are being formed in communities throughout the West with goals
aimed at increasing ecosystem health and local involvement in public land use decisions.
Geology, Mining and Hydrology
The geology of the area was created by collapsing volcanic calderas creating the abundance of
mineral resources in the area. Fault line activity could potentially affect mineral presence in the
watershed as well as unveil new potential areas for resource extraction. The tailings and mine
waste created by previous mining operations have mostly eroded away or been removed with the
exception of the Ute-Ulay and Hidden Treasure tailing sites. Flood events could prove
catastrophic by flushing tailing sites into the creek through mass sliding and erosion or by
mobilizing metal laden sediments. Also, perched sediment from dam failure may cause future
problems of concentrated levels of heavy minerals being washed downstream. The welded tuff
in the area also has implications for groundwater flow due to its ability to shift preferential flow
and restrict groundwater flow. In addition, the soil is thin and highly susceptible to erosion,
which could cause increased mineral content in the streams. Effects of global climate change
could cause fluctuations in snowpack and precipitation altering stream flow levels therefore
affecting the amount of minerals diluted in the watershed. In June 2007, the Bureau of Land
Management reported an inventory of 2,895 abandoned mine sites in Colorado that may have
possible impacts on water quality (BLM). Seventy mines, mills, and tailing sites exist within the
Henson Creek watershed.
The stream channel of Henson Creek appears in equilibrium. Since recording began in the
1930s, peak discharge is in June showing no discernable long-term trends in date of peak nor in
size of peak. Mass wasting, alluvial fans, and fens are present along the stream channel. As
erosion and mass wasting continue along the streambed, the amount of minerals deposited into
Henson Creek could increase and affect stream flow. The river will likely be undercutting the
County Road 20 in several places, so some form of monitoring should be utilized to track road
encroachment and erosion along the road. Additionally, the costs and effects of the maintenance
of County Road 20 and side roads on the stream system and rare riparian plant community
should be given consideration.
Wildlife and Habitat
Henson Creek drains alpine, riparian, forest and tundra communities with inhabitants specifically
adapted to these ecosystems, thus providing habitat to many unique species of plants and
wildlife. The watershed is home to big game and other wildlife populations which increases
human presence in the area due to hunting or wildlife observation. The native Colorado River
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Cutthroat Trout lacks presence in the watershed and the reproduction of the introduced Brook
Trout is low. The surrounding area is used for domestic sheep grazing which conflicts with land
being ideal habitat for Bighorn Sheep. The federally endangered Uncompahgre Fritillary
butterfly continues to be monitored within the watershed. Henson Creek is also potential habitat
for other species that could require monitoring such as the Bald Eagle, Peregrine Falcon,
Wolverine, Lynx and Goshawk. The continuity and connectivity of the ecosystem is of major
importance to the movement of wildlife populations and should be considered in land use
decision-making.
Historical Human Impacts and Modeling
The Henson Creek watershed experiences heavy human use from a variety of activities. The vast
mining history could potentially help protect areas of historical value in the watershed through
the US Historical Society. The historical approach could also be utilized to raise money for
clean-ups within the watershed. Many people journey to the area to climb the multiple peaks,
rock climb, ice climb, kayak, hunt, and fish. It is also used for grazing purposes, as well as
scientific research. Jeep and ATV travel has increased significantly which has implications for
road maintenance. Although the human population actually residing within the watershed
remains low, the effects of heavy human traffic and use should be monitored to prevent vast
alterations in the ecosystem. Human Disturbance Modeling (HDM) should be implemented in
the watershed to determine what attributes are most appropriate to monitor that will correlate
well with human disturbance. Due to lack of human interaction data, HDM could not be
conducted at this time; however, it would benefit the watershed to collect data systematically and
study the monitored data in relation to human activities such as visitor data. The first step in
reducing human impact is discovering the activities creating the largest impact on the
environment. For example, the BLM has increased environmental education in the area through
the use of educational plaques and warning signs. Activities in the vicinity to could be
monitored to determine the effectiveness of this approach.
Water Quality
Some areas of Henson Creek fail to meet water quality standards. Although this may be due to
natural hydrothermal alteration and could be investigated, mining is the main cause of decreased
water quality within the watershed. Alpine Gulch within the Henson Creek watershed exceeded
federal standards for aluminum content and also had no organisms present. Palmetto Gulch is
listed on the state of Colorado and EPA’s 303d list due to it exceeding water quality standards
for cadmium, copper, iron, zinc and pH. Water quality meets federal standards once it reaches
Lake City; however, macroinvertebrate biodiversity and abundance is low in the watershed
compared to similar, reference watersheds. Biological indicators are usually the best predictors
for stream and watershed health, so continued macroinvertebrate monitoring is an inexpensive,
reliable method for determining increasing or decreasing watershed health. The systematic
collection of water quality data should be conducted within the scope of Human Disturbance
Modelling.
Analysis Limitations
There were various deficiencies in the analysis, including the limited amount of analysis possible
within the given time frame and with limited funds. However, the raw data is organized and
stored at Western State College for future use and analysis. Anomalies and a lack of consistency
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were some problems found with the collected data as well as large gaps in time when data was
not collected. It is recommended that consistencies in timing and methodology be adapted in the
future to ensure a complete and accurate analysis.
Conclusion
Currently the Henson Creek Watershed is a primarily intact ecosystem comprised of alpine
tundra; subalpine and alpine forests; meadows; and riparian forest. These systems are also
bisected with cold water streams and punctuated with some fens and wetlands. These all provide
habitat for the typical wildlife species found throughout the Southern Rocky Mountains. In
addition, we have found that these systems are reasonably functional and are connected to
similar systems in nearby watersheds. The habitat is fragmented to a slight degree by some
roads that receive primarily summer use and is perforated by some disperse housing, mines and
recreational activities.
This watershed provides many conservation, aesthetic, scientific, recreation, cultural, historical
and human use values which need to be maintained. The primary historical impacts have been
from mines and mills that have left their impacts on the water quality throughout the watershed
but in particular Palmetto Gulch. The overall impact from the mines, their mine waste and mill
tailings piles has been best measured by a decline in trout and macroinvertebrate diversity and
abundance as well as the decline in physical water parameters such as pH and metal
concentrations. These not only have acute impacts to aquatic life but the chronic nature of these
types of effluents have chronic effects as well, both of which are contributing to an overall
decline in common measures of water quality.
Additionally, a historical but ongoing impact to ecosystem health is the grazing of domestic
sheep. The impacts of domestic sheep are primarily upon the alpine meadows and tundra that
have limited growing seasons where grazing must be carefully regulated and monitored. Other
impacts from domestic sheep grazing also include the influx of invasive plant species and the
introduction of exotic diseases to Bighorn Sheep. The grazing allotments in the Henson Creek
watershed are managed by the U.S. Forest Service and U.S. Bureau of Land Management with
the current pressures from domestic sheep grazing declining due to economic issues.
More modern impacts in the watershed are the increase over the last several decades of
recreation within the basin and that recreation includes trail use, disperse camping and the
impacts associated with road maintenance. The impacts from these forms of recreation include
increased sedimentation and contaminants into streams, noise, wildlife disturbance, pets and the
dissection, perforation and overall decline in habitat quality of intact ecosystems. The impacts
from recreational activities has been increasing in recent years and is an area which the impacts
and methods to reduce them need further study in this watershed.
Future impacts to this watershed may also include the possibility of mining for additional ores
that are yet unidentified. Also, the impacts that climate change could have on the ecosystems
and water within this region are unknown and complex. The uncertainties of economic markets
and the global climate interacting with regional weather could cause changes in plant, animal and
community distributions plus the movement of additional people into the watershed. These
along with other potential but possibly unknowable changes should be identified and monitored
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when they arise.
The recommended method for economically and feasibly monitoring the watershed would be to
use a systematic method of collecting biological and physical water quality parameters
immediately above the confluence of each stream draining subwatersheds throughout the Henson
Creek watershed. This will provide for continual data and measureable trends through time that
can be converted to metrics to give the best approximation of overall watershed health. Already
some of this water quality data exists and is providing indications of some problems within the
watershed. Particularly and peculiarly, during the 2005 season, there is a spike in a variety of
metals within all measured sites in the Henson Creek watershed that probably corresponds to
some, unknown at this time, event that mobilized these toxins. The necessary step to be taken
then is to determine how these water quality parameters change with changing human
disturbance and watershed health.
In order to effectively monitor and conserve the values of the Henson Creek watershed, the
public must see and appreciate all of the values that are inherent in the watershed. Currently,
humans are able to calculate the value of natural resources in regards to personal utility, but not
how things are valued to non-humans. Advances in science have enabled humans to make
connections within the non-human biotic community, but science has not created a system of
value for the entire biotic community. Today, society faces the problem of how limited resources
can continue to sustain a growth economy. Deep Ecologist, Arne Naess (2001), states: “‘A new
ethic, embracing plants and animals as well as people, is required for human societies to live in
harmony with the natural world on which they depend for survival and well-being.’ But such an
ethic would surely be more effective if it were acted upon by people who believe in its validity,
rather than merely its usefulness.” In order for society to begin solving the problems of the
relationship between finite resources and the growth economy, society must begin internalizing
all costs—social, ecological and economic.
The triple-bottom line approach to economics considers social, ecological and economic costs
and benefits equally. This approach also views the three spheres as interconnected and limited
by the biosphere, whereas the current approach in economics views the ecological and social
within the economic sphere (McDaniel, 2007). The current approach to financial accounting
within economics disregards social and environmental externalities (Daly, 1980) due to profit
motivation. For instance, the long-term costs of mineral extraction to species within an
ecosystem could outweigh the short-term gains of mining. Therefore, the approach is inefficient
and has heavy implications for the social and environmental realms due to emphasis in the shortterm versus long-term in regards to economic goals. The LFWS faces a difficult task in
balancing ecological, economic, and social factors in determining the future use of the Henson
Creek and greater Lake Fork of the Gunnison River watersheds. The goal of the information
contained in this document is to assist with the decision-making process, inform watershed
planning and to help ensure future health of the Henson Creek watershed.
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Methodology
This project was a collaborative effort between the members of the LFWS, the federal land
agencies (BLM, USFS and NRCS), eight students and one faculty member at Western State
College of Colorado, and the U.S. Environmental Protection Agency. The project was
conducted primarily as an advanced undergraduate class at Western State College of Colorado
instructed by Kevin Alexander, Ph.D. Students with varying backgrounds in biology (Melody de
los Santos and Karen Nelson), chemistry (Krista Atwell), environmental studies (Shannon
Gregory and Jamie Reck), geology (Andrew Payton and Charles Samra), and mathematics and
computer information systems (Adam Forland) were the chosen applicants. The students
enrolled in a three credit course, Integrated Watershed Analysis, with the objective of working
collaboratively to produce individual sections of a watershed analysis of the Henson Creek
watershed. Each student also received a stipend to partially compensate for the added
requirement of the project.
The course began by examining a variety of other watershed analyses from around the United
States and evaluating the strengths and weaknesses of each document. This exposed the students
to the various types of information contained in a watershed analysis and enabled them to
develop a stylistic guideline to fit this specific watershed analysis. The students reviewed the
proposal to develop the Master Watershed Stewardship Plan for Henson Creek, Hinsdale County,
Colorado along with relevant guidelines (e.g., Ecosystem Analysis at the Watershed Scale;
Federal Guide for Watershed Analysis; along with other documents) and protocols developed by
the U.S. Environmental Protection Agency. The participants also met and discussed the project
with Ralph Grover – Keith and KcKuhn, LLC., Art Hayes – U.S. Bureau of Land Management,
Lyn Lampert – Chair of the LFWS and other members of the LFWS. Following the introduction
to the project and interviews with the stakeholders, the students compiled a list of issues related
to the water quality, hydrology, stream channel, erosion and human processes in the Henson
Creek watershed to be addressed and prioritized along with necessary resources to address the
issues. Individuals in the Integrated Watershed Analysis course chose aspects of the project to
complete based on the needs of the project, as well as the interests and skills of the individual
course participants.
Proceeding the initial project orientation, the students spent time working closely with members
of the LFWS to locate and compile the data and information regarding the water quality,
hydrology, stream channel, erosion and human processes in the Henson Creek watershed as
prioritized earlier. The data was compiled, analyzed and interpreted and weekly oral reports
were conducted to share findings and gain direction from the professor and fellow students. At
the end of spring 2007, the participants produced initial reports on their topics summarizing and
interpreting available data as well as discussing relevant data gaps and anomalies. The initial
reports were evaluated by fellow classmates and the instructor for appropriate information
content and for language appropriate for the Stakeholders and the general public. The peer
review was also done to conduct quality assurance and quality control on the information and
data reported. During the fall semester 2007, another layer of editing was conducted by Jamie
Reck and Kevin Alexander, to produce a draft report to members of the LFWS for feedback.
The feedback was received and incorporated into the final report produced in March 2008.
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Chapter 1: Introduction
The Henson Creek watershed is located in Hinsdale County, west of Lake City, Colorado, 255
miles south-west of Denver, (38.0° N 107.3° W) (Google Maps, 2007). Henson Creek is nestled
in Colorado's beautiful San Juan Mountains. The headwaters are located at the top of Engineer
Pass at 12,700 ft. and roughly 18 miles later Henson creek joins the Lake Fork of the Gunnison
River just east of Lake City at 8700 ft elevation. (Vinson, 2000)
This watershed has a plethora of recreational activities for people to enjoy, such as rock
climbing, ice climbing, hiking, biking, jeeping and kayaking, as well as many other activities.
Henson creek is home to many unique flora and fauna. Birdwatchers from all over the globe
come to observe and photograph the rare and exclusive birds that call these mountains home.
The watershed is also a sanctuary for many rare types of plants. While some of the land is
private, most of it is open for public exploration. With miles of trails and four-wheel drive roads,
this area has become a mecca for recreational activities.
Lake City and Henson Creek have been intimately connected since people began writing about
the area’s history. Around 1860, miners started moving into the area looking to make a profit.
In 1876, a toll road was completed along Henson Creek providing access for miners to begin
staking more claims in Henson Creek. Over the course of the next 120 years mining has all but
died off; however the mining story becomes shockingly evident with a short drive up any section
of the creek. The remains of abandon mines throughout the watershed tell the rich mining
history of the region. With each turn, visitors witness Colorado history dating back as far as the
1860's. Each mine has its own story, and each story helps shape this fantastic location. Currently
there are some valid unpatented mining claims; however for the most part all the mining activity
has come to a halt. Recent increases in metal prices may spur renewed interest in mining
exploration in the watershed.
The main topics covered in this watershed analysis are: the geology of the area, the water quality,
the vegetation, the species and their habitats, and the impact of human disturbance. The goal of
this document is to provide information to the public regarding the current health of the
watershed and to make speculations of the future quality based on observations and the collected
data. The research and analysis conducted through the Integrated Watershed Analysis course
hopes to shed light on how human interaction is affecting the watershed quality while keeping in
mind the intrinsic natural attributes. This document contains study data and descriptions of
methods used to reach conclusions.
With all the history and land at stake, the reasons for this watershed analysis become more and
more evident. Hopefully, the collection and research that went into this project will help guide
future interests into making more informed decisions for both the watershed and surrounding
community.
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Chapter 2: Background Geology of the Henson Creek Watershed
By Andrew Payton and Charles Samra

Geology
The Henson Creek watershed geology impacted the topography, erosion, water quality, and
groundwater flow of the drainage. The mineralization brought about mining activity which
indirectly affects fish, wildlife, vegetation and human use in the area. It is a prime factor in
influencing the entire state of the watershed. In the next few sections, a summary of the
background geology of the area will prove to be helpful in visualizing the events that led to the
present environmental condition of the watershed and will provide a brief background of the
bedrock stratigraphy, structural geology, importance of welding in ash flow tuffs, and
hydrothermal alteration. Furthermore, it will help clarify whether water quality issues can be
attributed to human-caused point-source mining drainage or natural geological environments.

Bedrock Stratigraphy
According to reports published by Krabacher et al. (2006), as well as Irving and Bancroft (1911),
the bedrock stratigraphy of the watershed is the result of Miocene-Oligocene aged volcanic
activity, which formed the Uncompahgre Caldera Complex around 28 million years ago. The
southeastern section of the watershed lies within the northern edge of the Tertiary-aged Lake
City caldera, which formed 22.5 million years ago. The far western section of the watershed is
situated within the Eureka Graben (Figure 2.4). This area is part of a larger San Juan volcanic
field, which is comprised of a group of interbedded ash-flow tuffs, lavas, and intrusive rocks that
overlie Paleozoic sedimentary rocks and Precambrian basement rocks. The latter two rock types
are much older in age (>245 million years), and are not exposed within Henson Creek. The
rocks in Henson Creek can be related to the formation and collapse of volcanic calderas. When
these volcanoes erupted, large amounts of pyroclastic flow deposits were shot out of the volcano.
Pyroclastic flows are fluidized masses of rock fragments and gases which move rapidly in
response to gravity (Riley, 2007). Eventually, large volumes of ash flow tuffs, breccias (angular
fragments of rock in a cement-like matrix) and lavas on the top and sides of the volcano were
deposited. This created a complicated array of interfingering flows and lavas. It may also be
important to note that most of these lavas and tuffs dip to the north, indicating that the center of
eruption occurred south of Lake City (Figure 2.2; 2.4). After the volcanoes ceased eruption,
caldera collapse occurred and later intrusive rocks formed stocks, dikes, plugs and sills along
caldera margins.

Structural Geology
Based on studies done by Krabacher et al. (2006) and Hon (1987), the structural geology of the
watershed is due to the formation and collapse of volcanic calderas. As the magma chamber of
the volcano became depleted, the overlying rock slowly became too heavy for the chamber to
hold up, resulting in collapse. When the chamber collapsed, concentric ring faulting
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Figure 2.1. Aerial photograph showing the extent of the Henson Creek watershed. Red squares are mills, mines and tailings within
the watershed (DMG). See Table 2.1 for Descriptions.
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Mines, Mills, and Tailings of the Henson Creek
watershed
Site No.
Description
1 Upper Hough Mine
Lower Hough Mine

37

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Backfilled shaft north of Sara Woods
Upper Sara Woods Mine
Lower Sara Woods Mine
Dump East of lower Sara Woods Mine
Dump above Horsethief Trail
Miners Bank Mine
Wyoming Mine
Engineer Mine
Hoffman Mine
Upper Emperor Wilhelm Mine
Lower Emperor Wilhelm Mine
Collapsed Adit between Palmetto and Roy Pray
Second Dump above Palmetto Mine
Dump across stream from Palmetto Mine
Palmetto Mine
Mill across from Thoreau's Cabin
Mine near Stream in Redcloud

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

20
21

Mine on Southwest side of Redcloud
Mine Near Ridge on North Side of Schafer
Mine at Headwaters of Northwest Schafer
Tributary
Mine on Southwest side of Northwest Schafer
Tributary
Mine Below Siegel Mountain in Schafer Gulch
Mine on West Side of Henson b/w Redcloud and
Schafer Gulch
Lower Golconda Mine
Upper Golconda Mine
Lower Mine on Northwest Side of Gravel
Mountain
Upper Mine on Northwest Side of Gravel
Mountain
Chicago Tunnel
Upper Dolly Varden Fine Waste
Upper Dolly Varden Brown Waste
Lower Dolly Varden
Horseshoe Basin Mine West
Highland Mine

55
56

Description
Schafer Basin Mine West Side
Schafer Basin Mine East Side
Upper
Schafer Basin Mine East Side
Lower
Moro Tunnel
Hanna Mill Tailings
Vulcan Mine
Yellowstone Mill Tailings East
Yellowstone Mill Tailings West
Capitol City Mine
Yellow Medicine Mine
Mountain Belle Lode
Dump at gate below Czarina
Excelsior Lode
Lucky Strike Mine
Vermont Mine
Four Aces Lode
Little Casino
Four Aces Lode
Wave of the Ocean
Red Rover Tunnel/Little Hattie
Lode
Pride of America Mine

57

Owl Gulch Mine

58
59

Yellow Jacket 2nd Level
Yellow Jacket 1st Level

60
61
62

Hidden Treasure Tailings
Risorgiomento Mine
Mountain Chief Lower

63

Mountain Chief Upper

64
65
66
67
68
69
70

Lower Pelican Mine
Middle Pelican Mine
Upper Pelican Mine
Iron Bed 1 in Matterhorn Gulch
Iron Bed 2 in Matterhorn Gulch
Ute Ulay Mine
Ute Ulay Tailings

2

22
23
24
25
26
27
28
29
30
31
32
33
34
35

Site No.
36

Table 2.1. Mines in the Henson Creek watershed. See above map for locations.
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Figure 2.2. Geological Map of Henson Creek watershed (Modified from Lipman, 1976). Zoom in to see specific
contacts and geological symbols.
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Figure 2.3. Table showing unit correlations and descriptions for accompanying geologic map
(From Lipman, 1976).
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Figure 2.4. Calderas, Associated Structural Features and Study Area (Krabacher et al., 2006)

formed around the perimeter. As a result, some volcanic rock layers are more than 5,000 feet
thick. After collapse of the caldera, a period of resurgence occurred. This occurs when overlying
layers of rock become dome-shaped due to magma moving upwards, without reaching the
surface. The overlying layers of rock are slowly stretched and eventually fracture producing
steeply dipping compressional faults. A good example of an area of resurgence occurred in the
Eureka Graben. Mineralized resurgent faulting is most common in Palmetto, Redcloud and
Schafer Gulches. Resurgent faulting also took place in the Lake City Caldera.
Most of the faults in the Henson Creek watershed have a northeast trend, whereas the beds dip
slightly to the north and northwest. Resurgent faulting accounts for these characteristics. This
produces faults and fractures which form preferential flow directions, and can restrict
groundwater flow. The degree of welding in tuffs can also be a disruptive factor in groundwater
flow.
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Welding
Welding in ash flow tuffs can be used as a relative way to measure the permeability and density
of the tuff. If a tuff is highly welded, it is dense, impermeable and hard. As the degree of
welding decreases, the tuff becomes less dense, more permeable and soft. A poorly welded or
unwelded tuff can be soft and sometimes crumbly. Tuff is formed as volcanic ash is spewed
from the vent of a volcano and then consolidated. A welded tuff is a result of pyroclastic flows
that are still hot enough to weld hot ash into a single layer called a cooling unit. In a single
eruption event, the degree of welding from bottom to top of a cooling unit follows the sequence
of unwelded, partially welded, densely welded, partially welded and unwelded. The bottom of a
cooling unit is unwelded because it cools rapidly as it lies on top of the cold basement rocks
below. The top part of a cooling unit is unwelded because it also cools rapidly due to heat
conduction and radiation into the atmosphere. The middle zones are the most densely welded
because they remain at a high emplacement temperature and have a slow cooling rate. Partial or
complete crystallization can occur in the middle of thick cooling units. This densely welded
zone gradually grades into the uppermost poorly welded layer of the cooling unit. These zones
can contain crystallization of high-temperature vapor phase crystals, which are typically silica
polymorphs (tridymite, crystobalite) and alkali-feldspar (Green, 2003). The porosity decreases
to zero as the degree of welding increases. Understanding this cooling unit sequence may have
implications for understanding groundwater flow as well as where future mining may occur.
Groundwater flow through densely welded sections of cooling units seems unlikely.
Furthermore, groundwater may not flow through upper portions of cooling units that have high
degrees of vapor-phase crystallization, as this would decrease the porosity of the rock. In
addition, crystallization seems to occur in the upper two-thirds of a cooling unit (densely welded
phases and vapor phase-crystallization phases). This may explain why certain sections of
volcanic sequences were mined and other sections were not. It may also determine potential
future mining sites because the emplacement of metals creates an ore body which may or may
not be economic to mine.

Hydrothermal Alteration
In a study by Krabacher et al. (2006), the various types of alteration present within the watershed
are summarized. Hydrothermal alteration is common in the Henson Creek watershed, and can be
a good indicator and predictor of the water quality. Two different types that are fairly
widespread in occurrence in the watershed are propylitic and solfataric alteration.
Propylitic alteration is the most common type caused from the addition of carbon dioxide and
water to a rock mass through the circulation of fluids. This results in a greenish-gray appearance
to the rock mass and forms chlorite, calcite, epidote, albite and various clays. This type of
alteration is confined to the inner caldera zone and is most heavily altered in the Sapinero Tuff,
Silverton Volcanics and Sunshine Peak Tuff. Propylitic alteration was regional in scale and
occurred before ore deposition.
On the other hand, solfataric alteration occurs in limited, localized areas next to faults and
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intrusive rocks. It is created by the circulation of hydrothermal solutions and gases saturated
with sulphur in varying states of oxidation. This type of alteration creates minerals including
pyrite, kaolinite (clay), alunite (clay), sericite and silica. Altered areas will appear orange, red
and yellow due to oxidation and subsequent staining of pyrite. Most affected areas are located at
the head of Palmetto Gulch, Redcloud Gulch, Horseshoe Basin, Broken Hill, Dolly Varden
Mountain, and a large portion of Red and Grassy Mountains.
Ring faulting along the perimeter of the Lake City caldera does not appear to be a pathway for
solfataric alteration (Krabacher et al., 2006). A map of limonitic alteration (Figure 2.5) noted
that alteration was more related to distensional (compressional) faulting due to resurgence, than
granitic or rhyolitic intrusions. Some areas such as the Iron Beds of Broken Mountain and Dolly
Varden Mountain appear to have no extensive faulting and may be more closely related to
intrusions. An area of solfataric alteration at the head of Palmetto Gulch appears to be related to
a breccia pipe located along the ridge north of Engineer Pass (Krabacher et al., 2006).
In any water quality reclamation project, it should be important to realize that a portion of
overland and groundwater flow may not meet state water quality standards due to areas of
extensive natural hydrothermal alteration, rather than anthropogenic sources. It is important but
difficult to distinguish between these two different sources of natural and human-created
contamination. Based on past water sampling studies within the watershed, the areas of Henson
Creek most likely affected by extensive alteration unrelated to mining are North Fork Henson
Creek, including Matterhorn Creek, lower Henson Creek below Capitol City, more specifically
Lee Smelter and Alpine Gulches (Krabacher et al., 2006). The tributaries that feed Henson
Creek from Red and Grassy Mountains are extensively altered into sericites, kaolinites, and
illites and therefore the likely source for much of the background loading. Water quality
problems within Palmetto Gulch have a natural component from widespread solfataric alteration,
but are difficult to quantify in relation to mining related problems (Krabacher et al., 2006).
Perhaps future studies could address ways to further distinguish natural alteration versus humaninduced mine drainage.

Photograph 2.1. Palmetto Gulch crossing Miner’s Bank vein. Note orangebrown appearance of water and rock from acid mine drainage feeding into
tributary (From Krabacher et al., 2006).
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Figure 2.5. Limonitic Hydrothermal Alteration in the Lake City Caldera (From Krabacher et al., 2006).
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Ore Deposits
The ore deposits in the Henson Creek area are usually considered simple fissure type veins. This
means that the veins were originally fractures or cracks in the rock that were mineralized at a
later time. The veins average between 500 and 1000 feet in length and have a similar vertical
range. The veins have an average width of 10 inches to 5 feet. They exhibit a wide range of
strikes and steep angled dips (Irving and Bancroft, 1911). These veins typically consist of
sulfide mineral suites with associated quartz and sericite. The wallrock is commonly altered, but
only along the vein. These veins are usually an indicator of solfataric alteration but many veins
are not in close proximity to large scale altered zones. Palmetto Gulch is in an area with
economic veins in close proximity to solfataric zones, whereas mineralization along the lower
reaches of Henson Creek from Capitol City to Lake City seems to be isolated veins in areas of
localized extensive alteration (Krabacher et al., 2006). The veins are believed to have originated
from the vapors emitted from a monzonite magma which crystallized as intrusions in this region
in considerable numbers (Irving and Bancroft, 1911).

Current Mining
Only two mines are currently active. According to the Mining Operations Report by the
Colorado Division of Reclamation Mining and Safety (CDRMS), the Ute-Ulay mine is a 110d
(designated limited impact) underground operation that has produced commodities of lead, zinc,
and silver. It is located a few miles west of Lake City on the lower section of Henson Creek.
The Ophir Lode is another active 110(2) (hard rock limited impact) underground mine that has
produced commodities of silver, gold, lead, zinc, and copper. It is located in the upper stretch of
Henson Creek in Schafer Gulch (Cattany, 2007). The amount of commodities extracted from the
above mines could not be found, although it is presumed that they are low compared to historical
production in these areas.

Future Mining Potential
Mineral and resource potential in the Henson Creek watershed is high. Several papers have
discussed future potential and suggested ways to find future prospects. Several maps also
accompany this section and show areas of high mineral potential.
A paper from Irving and Bancroft (1911) discusses the future mining potential of Henson Creek.
It suggests the existence of many undiscovered veins similar in character to the developed mines.
Possible ways to find new prospects may be to trace existing veins further along while paying
close attention to the topography, dip and strike of the vein. Much of the lucrative mining took
place in the late 1800’s; however, many prospectors later tried mining promising veins. These
prospectors had little success resulting in abandoned prospects. These failures decreased
chances for funding future exploration.
In a more modern study by Sanford et al. (1987) mineral and energy resources appear to be
highly prevalent in two proposed wilderness areas that lie partially within the watershed,
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including the Redcloud Peak and Handies Peak Wilderness Study Areas. Redcloud Peak lies
partially within the south-central half of the Henson Creek watershed just south of Capitol City
and Henson Creek, mainly within the Lake City Caldera (See Figure 2.6). Handies Peak
Wilderness Study Area is immediately southwest of Redcloud Peak Wilderness Study Area.
Sanford et al. (1987) proposed that large parts of the wilderness study areas have high mineral
resource potential for undiscovered silver, gold, lead, zinc and copper, with lesser amounts of
associated antimony, barite, bismuth, cadmium, fluorspar, manganese, mercury, selenium,
tellurium and tungsten (Figures 2.7; 2.8). These mineral resources occur in areas of mineralized
veins and breccias and contain unusually high concentrations of metallic elements in various
sediment samples. These areas have highly altered host rocks exposed in prime tectonic,
structural, and lithologic settings.
Two areas (Figure 2.9) within the Redcloud Peak WSA and one area in the Handies Peak WSA
have a moderate resource potential for undiscovered molybdenum in deposits of altered and
weakly mineralized intrusive rocks (Sanford et al., 1987).
Uranium resource potential is also possible in sections of the two wilderness areas (Figure 2.10).
Many characteristics may be indicators of uranium potential and include the presence of a
uranium-gold-silver bearing vein, intensely altered rocks, well-developed fractures, high
radioactivity and high uranium concentrations in stream-sediment samples (Sanford et al., 1987).
The report on the Redcloud Peak and Handies Peak WSAs also mention the low resource
potential for aluminum, geothermal sources, coal, oil, and natural gas (Sanford et al., 1987).
Literature involving mineral and energy resource potential was found only for the south-central
half of the Henson Creek watershed. Although no information is available for the remainder of
the watershed, it is estimated that the mineral and resource potential will also be high. The
community should be aware of the potential for future mining activities. This may involve
researching the potential implications future mineral exploration and mining could have on the
watershed. It may benefit the LFWS to devise a plan that takes into account all interests to help
attain a balance of environmental stability and economic development for the community.

Mills and Tailings
According to a report by Nash (2002), Hydrogeochemical Investigations of Historic Mining
Districts, mills, mine waste and tailings can have a significant impact on the present landscape
and water quality. Mills and smelters on the Western slope of Colorado were an important part
of mining, and largely determined how successful a mine was. Mill processing of ores created
numerous large and small piles of mineralized rock called tailings. When veins were mined, the
rocks were refined to extract the valuable minerals inside them. Depending upon the ore, 80 to
more than 99% of the ore had no value and had to be separated from the gold, silver, zinc, copper
and lead as it was mined this involved several stages within the production process. In the first
stage, the
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Figure 2.6. Index map showing location and generalized geologic setting of the Redcloud Peak and
Handies Peak Wilderness Study Areas, southwestern Colorado (From Sanford et al., 1987).

ore was ground down smaller than the size of fine-grained sandstone. After this, a variety of
methods were used to concentrate the minerals, including the use of jigs, tables, amalgamation
and flotation. After going through several stages involving tanks, pumps and thickeners, the
concentrated mineral was produced. The tails were pumped out as cement-like slurry and often
disposed of into the nearest creek producing some specific environmental effects. In the 1930s,
ponds were created to collect the solids while allowing chemicals and other liquids to be
recycled back through the mill.
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Figure 22.7.
7 Mineral resource potential for silver,
silver gold,
gold lead,
lead zinc,
zinc copper and minor antimony,
antimony barite
barite, bismuth,
bismuth cadmium,
cadmium fluorspar,
fluorspar
manganese, mercury, selenium, tellurium and tungsten in vein-type epithermal deposits, Redcloud Peak and Handies Peak Wilderness
Study Areas (From Sanford et al., 1987).
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Figure 2.8. Mineral resource potential for silver, gold, lead zinc, copper and minor antimony, barite, bismuth, cadmium,
fluorspar, manganese, mercury, selenium, tellurium and tungsten in breccia-pipe-type epithermal deposits, Redcloud Peak and
Handies Peak Wilderness Study Areas (From Sanford et al., 1987).
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Figure 22.9.
9 Mineral resource potential for molybdenum and/or copper in porphyry-type deposits
deposits, Redcloud Peak and Handies
Peak Wilderness (From Sanford et al., 1987).
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Figure 22.10.
10 Mineral resource potential for vein uranium deposits and summary of relevant radiometric and geochemical data
for Redcloud Peak and Handies Peak Wilderness Study Areas. (From Sanford et al., 1987).
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Evolution of Mill Processing
The next two sections, including “Evolution of Mill Processing” and “Environmental
Implications,” are summarized from Hydrogeochemical Investigations of Historic Mining
Districts by Nash (2002).
Mill processing evolved through three stages each with varying effects on today’s ecological
environment and water quality. The first period lasted from 1875 to 1900 and accounted for the
early days of mining in the Lake City region. At this time, the technology to build large scale
mills and smelters was absent, so mining was very selective. Sometimes small smelters would
be setup, but these usually failed. Sometimes ore was hand-sorted; however, most ore was
shipped to large smelters in Denver, Pueblo and Durango. Transportation in this vein was costly,
so demand for railroads increased in the region. As silver prices dropped dramatically from
1891-1895, and surface ores became depleted, most early mines were forced to close down. This
period had a relatively small impact on the area today. Most of the mines were underground, so
surface disturbance was minimal. There were generally small mill and tailing piles, and small,
unreactive slag piles created by local smelters.

Photograph 2.2. Palmetto Mill at treeline at the headwaters of Henson Creek. It was
probably used for water power in the 1880’s. No tailings were found (From Nash,
2002).

The second stage of milling
lasted from 1900 to 1935
and was mainly
characterized by an increase
in mill technology. Mills in
this period were capable of
separating and concentrating
gold, silver, copper, lead
and zinc. This created
larger mines and much
larger tailing piles, which
then released large amounts
of acid and metals into the
drainage waters. Tailings in
this period were generally
unconfined making drainage
into the stream easy.

The final stage of milling was the modern area (post 1935). This stage was created by an
executive order in 1935 which placed strict regulations on the placement of mill tailings into
nearby streams. Mill tailings were to be confined in ponds ideally keeping the metals from
leaching into streams. However, most tailing impoundments on the Western Slope of Colorado
lack an impermeable base; therefore, water that percolates through the tailings cannot be
controlled and filtered before it enters ground water. During this time, fewer mines were created,
but mines were larger in scale. Consequences of this period include even larger piles of tailings.
Some of these tailing impoundments were either poorly designed or hit by a flood and failed
catastrophically. Environmental ramifications resulted from this, and will be discussed in the
next section.
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There are at least six known mills in the watershed. These include the Ute-Ulay, Hidden
Treasure, four mill sites just west of Capitol City, and the Palmetto Mill just below tree line in
upper Henson Creek (Photograph 2.2; Nash, 2002).

Environmental Implications
Nash (2002) has suggested that mill tailings have created an environmental hazard in several
ways. Many mines used water for power and were usually located in close proximity to streams.
The force of gravity present in the streams meant that tailings were usually at the lowest end of
the mine-mill-tailing sequence. Commonly, this created tailing piles in flood plain areas and
riparian zones. Not to mention, the grain size of the tailings are so small they react easily with
water. Since these tailings often are situated on a floodplain, a flash flood event could easily
erode away many of these tailings and create an environmental risk. Larger mines produced
larger mills and therefore large tailing piles (Photograph 2.3). These tailing piles are a greater
risk than the smaller ones. Most of the tailings at mills and mine sites within the watershed have
eroded away, meaning that the potential for water-tailing interactions during flood events is low,
and the stability of tailings is for the most part excellent, simply because tailings have been
previously eroded. One area, however, is of primary concern because a large portion of its
tailings have not eroded away and are located next to Henson Creek. This is at the Ute-Ulay and
Hidden-Treasure tailing sites. (See “Risks During Rare Catastrophic Storm Events” section for
more on this danger and consequences from past erosion).

Photograph 2.3. Large tailings piles from the Hough Mine in Palmetto Gulch are rich in sulfide minerals and
pose problems to the alpine ecology, and also pollute the headwaters of Henson Creek (From Nash, 2002).
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loss. In addition, since most
tailing sittes occur in lowland ripaarian areas next
n to stream
ms, an extrem
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Figure 2.4.. Remnants from the
t Big Thompsonn Flood of 1976. Inn the left photograpph, a crushed housse lies across a briddge, and a car is
tipped overr in the middle of the
t creek. In the right photograph, a portion of the highhway was wiped out
o from the flood (From Spears,
2007).

In Nash’ss report (200
02), an extreeme flood evvent dependss largely on the
t characterristics of the
watersheed, which can
n have varying effects onn tailings. Flashy
F
stream
ms are those that producee
high runooff in short periods
p
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a elliptical shape (Nashh, 2002). Sm
mall watersheeds
at high ellevations aree most pronee to flash-flooods, and Heenson Creek serves as ann excellent
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example. Based on geomorphological and sedimentological evidence, studies have found that
the Ute-Ulay and Hidden-Treasure mill-tailing sites have a high risk of failure in an extreme
storm (Nash, 2002).
Nash (2002) proposed that extreme flood events would affect tailings in several ways:
(1) Tailings would be spread as overbank (on floodplain) deposits and channel filling sand
deposits for 2-10 miles downstream. An increased concentration of the tailings would
accumulate in areas where the stream gradient decreases, or the stream channel increases in
width, as the flow velocity decreases. (2) Mechanical mixing and abrasion as tailings interact
with water in debris flows would create more extreme concentrations of metals. (3) For years
after the flood, precipitation and stream flow would continue to chemically interact with the
tailings releasing more metals into the floodplain and channel. It would be difficult to remove
these metals from riparian zones in sand bars and floodplains. Further studies could be done to
determine how high water would rise in the narrow gorge below the Ute-Ulay tailings, and
examine the effect of overland flow in gullies upstream from Ute-Ulay and their possible
contribution to flooding (Nash, 2002). Studies have shown that tailings piles from small mines
tend to have higher concentrations of ore than larger tailings piles from larger mines with more
complex mill processing. Some dump sites have high concentrations of lead, zinc, cadmium,
gold, copper and manganese. Locally, high concentrations of bismuth, molybdenum and
selenium are present. If these metals are deposited into floodplain soils, high concentrations may
produce toxic soils (Nash, 2002). This could have specific environmental consequences. High
concentrations of metals in overbank deposits in floodplain areas and riparian zones can have
effects on soil-dwelling organisms and anything else consuming these organisms. Also, riparian
vegetation in these areas can be affected. For example, willows absorb large amounts of
cadmium; this in turn affects ptarmigan populations. It should be noted that high metal
concentrations can also occur in riparian zones due to naturally altered rocks draining into stream
channels and occasionally into floodplains during flash floods.
Today, most scientists monitor the relatively predictable overland flow and groundwater flow
interactions in mining areas while paying very little attention to the risks posed by infrequent
natural catastrophes such as flash floods that have a high-impact potential (Nash, 2002). Impacts
from an extreme flash flood will have economic, as well as environmental, effects. Perhaps a
greater understanding of flash floods, recurrence intervals and their associated impacts on mine
tailings would help to educate the public. Creating plans to minimize damage/environmental
degradation prior to a flood and rehabilitate Henson Creek after a flood would be advantageous
to the community and LFWS.

Current Reclamation Methods
Krabacher et al. (2006) identify the many different current reclamation methods in place in the
watershed. Cleanup of mine drainage is often complex and expensive, and some areas require
more than one type of method. There are several different types of reclamation methods which
can be separated into three categories: surface hydrologic controls, subsurface hydrologic
controls and passive treatment.
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Surface hydrologic controls are preventative methods. They prevent acid formation and heavy
metal dissolution by preventing water from interacting with mine drainage through diversion.
This method is oftentimes the most cost effective, because it helps prevent the problem, rather
than merely treat the symptoms. Examples of surface hydrologic controls are diversion ditches,
mine waste removal and consolidation, stream diversion, and revegetation (Krabacher et al.,
2006).
Subsurface hydrologic controls are another preventative method that is cost effective for the
same reason. Techniques may include identifying groundwater passageways for flow and
segregating contaminated flow pathways through isotopic and dye tracer studies and chemical
characterization of inflows. Studies can determine travel times and pathways for infiltrated
snowmelt and rainfall through the groundwater system. Examples of these control techniques
include in-mine diversions of clean flows, bulkhead seals, pre-treatment of ore bodies or mined
out areas, and prevention of subsurface groundwater flow from entering mined areas through
openings such as faults and other geologic structures (Krabacher et al., 2006).
On the other hand, passive treatment includes techniques that interact with altered water. The
process balances out concentrations of heavy metals and acids. Some of the treatments include
anoxic limestone drains, settling ponds, sulfate reducing wetlands, aqueous lime injection,
oxidation wetlands, aeration, mechanical injection of neutralizing agents, dilution, electrokinetics and land application. Some of these methods may be more cost effective than others,
but that can largely depend on the chemical and ecological characteristics of what is present at
that particular site (Krabacher et al., 2006).
In the Henson Creek watershed, most of the mill tailings have been removed, remediated or are
planned for removal. This leaves remaining mine extracts as mine waste consisting of primarily
overburden which has some ecosystem or water quality impacts depending on the mineral
constituents in the overburden. There are only a few true tailings sites remaining one of which is
above the Ute-Ulay mill.
There are currently some issues that involve conflicts between private land owners and federal
agencies. LKA International, who currently owns the Ute-Ulay, has found itself in the midst of a
BLM/EPA plan for remediation, which would consist of re-contouring the mine tailings away
from Henson Creek and placing them in terraces extending up toward County Road 20 (Silver
World, 2005). There are also plans to construct earth berms to stop runoff from going into
collapsed tunnels and possibly reaching Henson Creek. There is some dispute between this
proposed plan and the owner, LKA, who does not see any need to move the tailings, since they
have been stationary for the last 100 years (Silver World, 2005). Overall, the initial Henson
Creek remediation effort was reported to start at the Hanna Mill site, above Capitol City, where
contaminated soil was to be relocated to a central repository site above the Ute-Ulay in a timeline
coordinated by Hinsdale County (Silver World, 2005). Work at the Ute-Ulay was expected to
start in 2007, and is currently in the beginnings of remediation.
Within Henson Creek watershed, numerous reclamation projects are either completed, currently
being worked on, or proposed for the future (Krabacher et al., 2006). Treatment is site-specific
and complex. Issues with government agencies and private land owners are prevalent and may
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influence the process of reclamation projects. The scope of this paper only gives a broad
overview of some current methods. For more information, including projects at specific mines
and details on specific methods, refer to the Reclamation Feasibility Report, by Krabacher et al.,
2006.

Summary of Key Issues
It is important to understand how groundwater flows in relation to the overall hydrology and
geology of the area. Fractures and faults can create restricted pathways for groundwater flow
and possibly to a lesser extent, the degree of welding in ash flow tuffs can direct flow to certain
sections of stratigraphic units. Understanding these complexities is essential for successful
reclamation.
In many watersheds, there are environmental problems (i.e. degraded water quality) that contain
both a natural and human component. In Henson Creek, mine drainage and natural geologic
alteration are two separate components that create high concentrations of metals eventually
deposited into Henson Creek. Distinguishing quantitatively between the two types is difficult,
but a large portion of the heavy metal loading can be attributed to natural alteration. Based on
previous studies, areas most likely affected by natural alteration unrelated to mining are North
Fork Henson Creek, including Matterhorn Creek, and lower Henson Creek below Capitol City,
including Lee Smelter and Alpine Gulch. The tributaries that feed Henson Creek from Red and
Grassy Mountains (Alpine Gulch) are extensively altered by aluminum-rich clays, and are
therefore most likely the source for much of the background loading. Water quality issues within
Palmetto Gulch have natural and human components, and are difficult to distinguish. Possible
future studies could quantitatively create a way to separate areas of natural alteration and mine
drainage.
Based on past studies involving the south-central portion of the Henson Creek watershed, future
resource potential in the area is moderate to high for minerals including silver, gold, lead, zinc,
copper, molybdenum, and uranium. The LFWS should consider future mining potential when
developing a land use plan for the watershed. The interests of various stakeholders should be
incorporated into planning to ensure environmental stability and economic health for the
community.
Finally, concern should be given to unstable mine waste and tailing sites that may be eroded
away during the event of a rare extreme flash flood, specifically the Ute-Ulay mill and tailing
sites. When this occurs, many heavy metals may be carried downstream and deposited in lower
stream gradients and in areas where the creek is widest, mainly floodplains. Riparian vegetation,
soil-dwelling organisms, and anything else that consumes soil-dwelling organisms will be
affected. LFWS may want to consider creating a plan to minimize the effect of the few
remaining mill-tailings downstream in the event of an extreme flash flood, and also create a plan
to rehabilitate the ecological community near the creek after such a flood has occurred. The
effects of a catastrophic flood would have drastic environmental and economic implications.
Increasing public awareness of the dangers of extreme flood events could possibly save lives.
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Chapter 3: Erosion Processes Acting on the Henson Creek
Watershed
By Charles Samra

High elevation valleys of the San Juan Mountain Range exhibit morphological characteristics
denoting an extensive history of glacial, fluvial and mass wasting processes. The Henson Creek
watershed is a prime example of this morphological history.
The current erosion rates of the watershed are a function of historical glaciation and current
fluvial processes in combination with the modern anthropogenic uses throughout the watershed.

Photograph 3.1. The North Fork of Henson Creek showing classic glacial
morphology. Taken by William Cross circa 1932 (Atwood & Mather, 1932).

Soils
The soils of Henson Creek watershed have been mapped in two separate Natural Resources
Conservation Service (NRCS) soil surveys. The majority of the soil cover for the watershed was
mapped in the Ouray Area Soil Survey CO674, while the extreme eastern portion of the
watershed boundary was mapped in the Gunnison Area Soil Survey CO662 (NRCS, 2007).
Throughout the watershed there are large exposures of rock outcroppings (Map 3.1) (BLM,
2007; NRCS, 2007). Where soils are present in the watershed, they are typically a thin cover of
immature, variable organic content soils composed of sub-angular volcanic clasts (NRCS, 2007;
Krabacher et al., 2006). Soils of the watershed are typically dry to mesic in water content
(CNHP, 2007). Approximately 89% of the soils within the watershed are classified as highly
erodible, 10% are classified moderately erodible and the remaining 1% is considered to be
slightly erodible (Map 3.2) (NRCS, 2007).
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Soil formation is most advanced at lower elevations where vegetation has taken root on low to
moderate gradient slopes and stream channels. (Krabacher et al., 2006). Multiple stream channel
studies of the watershed note thick deposits of fine substrate materials along valley bottoms of
subsidiary tributaries in the middle reach of the Henson Creek stream channel (James, 2001).
The accumulation of this material signifies past and present beaver activity within the watershed
(Krabacher et al., 2006).

Glacial Processes
The extent of glaciation within the Henson Creek watershed has not been investigated at great
length since the original examinations of Wallace Atwood and Kirtley Mather in 1932.
However, the watershed exhibits evidence of glacial processes in the forms of broad, U-shaped
valleys with steep valley walls at the higher elevations of the drainage basin (Photograph 3.1)
(Atwood and Mather, 1932). In addition to these features, the watershed also contains numerous
hanging valleys indicating an extensive history of alpine style glaciation (Atwood and Mather,
1932). It is believed that the Henson Creek watershed was occupied by a large glacier complex
with its origins above the summit of 12,800’ Engineer Pass that connected down valley with a
glacier complex originating from the headwaters of the Lake San Cristobal region (Atwood and
Mather, 1932). The terminus of this combined glacial complex reached an approximate lower
limit elevation of 8700’; just below the current site of Lake City (Atwood and Mather, 1932).
Much of the remnants of this glaciation have either been removed by ongoing fluvial processes,
or have been incorrectly mapped by modern day field workers as colluvuim deposits (Krabacher
et al., 2006).

Photograph 2. The rock glacier complex in the Horseshoe Basin of the Henson Creek Watershed.
Taken by Whitman Cross circa 1932 (Atwood and Mather, 1932).
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The one verified glacial moraine within the Henson Creek watershed, which is composed of
poorly sorted angular clasts of volcanic origin, has been mapped northwest of Capitol City in the
area adjacent to Broken Hill in the North Fork of Henson Creek (Map 3.1) (Krabacher et al.,
2006). This moraine is believed to be associated with the Pinedale Stage of glaciation, which
occurred approximately 18,000 years ago during the Pleistocene Epoch (0.1-1.8Ma) (Krabacher
et al., 2006). Based on the historical observations of Atwood and Mather (1932) this glacial
remnant is considered to be either a recessional terminal moraine or a lateral moraine.
Currently there are advancing rock glaciers in the upper cirques of the Henson Creek watershed
(Krabacher et al., 2006). A rock glacier is a lobate structure composed of large angular detritus.
This detritus acts as an insulating layer for an underlying core of ice and snow (Krabacher et al.,
2006). The amount of movement of these features in any given year changes in response to the
amount of snow input to the watershed. Progressing rock glaciers in the watershed have been
identified in the Horseshoe Basin (Photograph 3.2) and the Hurricane Basin (Map 3.1)
(Krabacher et al., 2006). Additional rock glaciers are most likely present at aspects and
elevations corresponding to these known areas of rock glaciation.
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Map 3.1. Glacial Features, Rock Outcrops and Talus Slopes within the Henson Creek Watershed (BLM, 2007).
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Map 3.2. Soil Erosion Risk within the Henson Creek Watershed (NRCS, 2007).

41

Map 3.3. Avalanche Prone Slopes within the Henson Creek watershed (BLM, 2007).
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Photograph 3.2. The rock glacier complex in the Horseshoe Basin of the Henson Creek
watershed. Taken by Whitman Cross circa 1932 (Atwood and Mather, 1932).

Map 3.4. Potential Geologic Hazard Areas within the Henson Creek watershed (BLM, 2007).
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Mass Wasting Processes
Mass wasting is the process in which large amounts of bedrock, rock debris or soil moves down
slope in response to gravity. Mass wasting occurs most often in areas with steep slopes where
either rock outcrops or easily erodible soils are present (Map 3.1 and Map 3.2). Frequently
occurring rock or debris slides and avalanches are a major influence on the morphology of the
drainage basin. Debris slides, both rotational and translational, in the immature soil of the
watershed are visible in historical aerial photographs (NRCS 1951-53; BLM 1977, 1989, 1997)
and are noted in historical observations of the drainage basin (Atwood and Mather, 1932).
The majority of mass wasting deposits within the watershed are a result of snow avalanches
which transport large volumes of rock and organic material. The watershed contains a large
volume of terrain that is susceptible to both snow avalanches and mass wasting events (Map 3.3
and Map 3.4). Much of this terrain is in close proximity to roads and trails within the watershed
(Map 3.3 and Map 3.4). The affects of these events results in the deposition of large debris fans
at the mouths of steep gradient tributaries within the Henson Creek watershed (Photograph 3.3)
(Krabacher et al., 2006).

Photograph 3.3. Mass wasting deposit located at the mouth of an avalanche chute within the
Henson Creek watershed. Taken by Dennis Murphy of the BLM on June 2, 2005.
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Map 3.5. Soil Suitability for Road and Trail Construction within the Henson Creek Watershed (NRCS, 2007).
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Fluvial Processes
Fluvial processes are the dominant agent of material transport within the 83 square miles of the
Henson Creek drainage basin (Krabacher et al., 2006). Processes include, but are not limited to,
sheet erosion, overland flow and in-channel fluid movement. Evidence of fluvial processes in
the upper reaches of the watershed consists of talus and scree slopes derived from the volcanic
bedrock of the area (Krabacher et al., 2006).
Morphological evidence of fluvial processes in the lower elevations of the watershed consists of
down-cutting V-shaped river channels and point bars, or flood terraces composed of cobble,
gravel and sand sized clasts. Currently, the watershed lacks a detailed study on the amount or
rate of sediment transport that occurs. A study in this area will assist in the monitoring of fine
substrate material levels in the hydrologic system (see Stream Channel Morphology of the
Henson Creek watershed for more information).

Anthropogenic Influences
Anthropogenic influences on the erosion rates and processes of the Henson Creek watershed
include historical usage as an area of resource extraction and present usages, such as recreational
activities and free-range sheep grazing.
Over 116 miles of improved or four-wheel drive dirt roads and hiking trails exist within the
Henson Creek watershed (BLM, 2007). Scars from abandoned or closed routes remain on the
landscape years after their use has been discontinued; features which are easily visible in aerial
photographs of the region (NRCS, 1950-1953; BLM, 1979, 1989, 1997). The vast majority of
these features are constructed in soil types and slope gradients that are either unsuitable for
building or highly susceptible to erosion (Map 3.1 and Map 3.5) (NRCS, 2007). Approximately
26 miles of these roads and trails are within 30 feet of a stream channel (BLM, 2007). Roads
within the watershed are commonly found cutting through steep talus slopes with a road surface
that consists of bedrock (Photograph 3.4). Use, maintenance and encroachment of the stream
channel by these features affects the natural equilibrium between transportation and
sedimentation rates of the Henson Creek watershed hydrologic system.
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Photograph 3.4. The road along the mainstem of Henson Creek cutting through a talus slope. Taken by Dennis
Murphy of the BLM on June 2, 2005.
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Chapter 4: Climate of the Henson Creek Watershed and the
Surrounding Area
By Charles Samra

The San Juan Mountain Range of
Southwestern Colorado typically exhibits a
xeric climate during the majority of the year
(CNHP, 2007). The mountain range
also experiences a late summer to early
autumn rainy season and receives large
quantities of snowfall during the winter
months (Photograph 4.1) (CNHP, 2007).
Summers in the San Juan’s are characterized
by mild temperatures, while, conversely,
winters are characterized by below
freezing temperatures. Henson Creek,
which lies along the eastern flanks of the
San Juan Mountains, is a prime example of
this type of climate system.

Photograph 4.1. Unnamed 13,000’ peak within the Henson
Creek watershed. View is to the south. Taken by Charles Samra
on March 26, 2007.

The Henson Creek watershed and the surrounding area exhibit a climate that is characteristic of a
higher elevation, mid-latitude mountainous region. Temperatures decrease as elevation
increases, while precipitation amounts increase as elevation increases. The orographic cooling
effect concentrates the majority of this precipitation to the higher elevations of the watershed
(Map 4.1).

Temperature
The Western Regional Climate Center (WRCC) weather station located in Lake City, Colorado
(Site I.D. #054734) reveals that from 1948 to 2006 the average monthly temperatures for Henson
Creek and the surrounding area ranged from 16◦F in January to 61◦F in July (WRCC, 2007).
These two months also contain the lowest average monthly temperature and highest average
monthly temperature, 2◦F below zero and 77◦F respectively (Figure 4.1). Given that the majority
of the Henson Creek watershed lies at significantly higher elevations then Lake City,
temperatures for the watershed are expected to be somewhat lower than these recorded values.
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Figure 4.1: Lake City Average Monthly Temperature 1948-1999 (WRCC, 2007).

Precipitation
Yearly precipitation amounts for the Henson Creek watershed range from 15” in the lower
elevations to 41” in the higher elevations (Map 4.1) (NRCS, 2007). The majority of this
precipitation is received in the form of snowfall between the months of December and April.
Weather systems that approach from the southwest are the main supplier of precipitation for the
region (Scott, 2007).
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Map 4.1. Yearly Precipitation of the Henson Creek Watershed (NRCS, 2007).
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Snow Pack Depth and Water Equivalency
Currently, the National Resource Conservation Service (NRCS) Snow Survey program does not
maintain a snow monitoring station within the Henson Creek drainage system and little is known
of the characteristics of the snow pack. However, the surrounding area provides analogs that
infer the snow pack depth and the Snow Water Equivalency (SWE) of the study area. Data from
NRCS SNOTEL and Snow Course stations that are located south and west of the Henson Creek
watershed were used to model these two metrics for the watershed.
NRCS records indicate that the snow pack of the watershed achieves its minimum winter
(January to May) depth during the month of January with an average depth 31.5” below 11,000’
in elevation and an average depth of 37” above 11,000’ in elevation. Conversely, winter snow
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Figure 4.2: Snow Pack Depth vs. Elevation for the Henson Creek watershed (NRCS, 2007).

pack reaches its maximum depth in the month of April. This depth ranges from an average of
73” in the higher elevations of Henson Creek (≥11,000’) to an average depth of 43” in the lower
elevations (< 11,000’) (Figure 4.2).
The snow pack, which is the main supplier of water in the Henson Creek system, obtains its
lowest average SWE during the month of January with an SWE of 7” below 11,000’ in elevation
and 9” above 11,000’ in elevation. The SWE reaches its maximum average during the month of
April or May. For lower elevations the SWE reaches its maximum average of 13” during April
while at higher elevations the SWE reaches its maximum average of 25” during May (Figure
4.3). This discrepancy between the occurrence of maximum snow pack depth and maximum
SWE at higher elevations may be accounted for by the increased moisture content of late spring
snow storms.
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Figure 4.3: SWE vs. Elevation for the Henson Creek watershed (NRCS, 2007).
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Chapter 5: Hydrology of the Henson Creek Watershed
By Charles Samra

The Henson Creek watershed system
consists of 76 miles of perennial streams
and numerous miles of intermittent streams
(James, 2001). The mainstem of Henson
Creek was at one time dammed and utilized
to generate electricity for use at the local
mines (CNHP, 2007). These dams were
breached in two separate events and no
longer affect the hydrologic system of the
watershed (CNHP, 2007).

Ground Water Discharge

Photograph 5.1. Approximate location of the historical Henson
Creek gauging station. View facing west. Taken by Charles Samra
on March 26, 2006.

Winter snowfall combined with seasonal spring melt-off is the main producer of water in the
Henson Creek hydrologic system (see Climate of Henson Creek and the Surrounding Area for
more information). The waters of the drainage basin originate from countless springs and seeps
emanating from the headwaters of the basin (CNHP, 2007). Subsurface ground water
movement, which is a minor component of the Henson Creek hydrologic system, is controlled by
underlying geologic faults, fracture planes and joint sets (Krabacher et al., 2007). Much of this
water has unique water chemistry due to the volcanic origins of the underlying bedrock (see
Geology of Henson Creek for more information). Near-surface ground water movement mainly
occurs in Quaternary (Present-2 Million years ago) aged alluvial and fluvial deposits adjacent to
tributaries (Krabacher et al., 2006).
Groundwater tracer studies have been conducted by the Colorado Division of Reclamation,
Mining and Safety (DRMS) in regards to mine discharge; unfortunately, detailed groundwater
discharge studies have not been conducted in the Henson Creek watershed. However, the United
States Geological Survey (USGS) in-stream flow measurements indicate that the watershed has a
minimum ground water discharge rate of 7 cubic feet per second (CFS) (Figure 5.1; Figure 5.5)
(USGS, 2007). This measurement is based on the minimum annual discharge rate occurring in
the mainstem of Henson Creek. The minimum annual discharge rate is an adequate indicator for
groundwater discharge because it occurs most often in the month of February when there is a
minimum of external inputs to the hydrologic system.

In-Stream Flow
The majority of fluid movement within the watershed consists of overland and in-stream flow.
Between 1918 and 1937 the USGS monitored the discharge rate of Henson Creek and the Lake
Fork of the Gunnison at two separate gauging stations. Data from these stations was not
collected for every year during this interval. Beginning in 1938 the USGS discontinued these
two stations. From this point until present day, the USGS has monitored the combined discharge
53

of these two tributaries at the Lake Fork at Gateview station located approximately 9 miles
downstream of Lake City. From the confluence of Henson Creek with the Lake Fork of the
Gunnison there are no major tributaries entering the Lake Fork of the Gunnison above this
station. This lack of major hydrologic input allows for inference about the current discharge rates
of Henson Creek.
Historic Henson Creek Station (Site #09124000:1918-1937)
The gauging station for Henson Creek was located approximately 2 miles upstream of the
confluence of Henson Creek with the Lake Fork of the Gunnison (Photograph 1). Though
incomplete, the historical records from this gauging station indicate that the average annual
discharge of Henson Creek ranged between 63 CFS and 140 CFS in 1934 and 1932 respectively.
The minimum annual discharge for this time period ranged between 11 CFS in 1936 and 15 CFS
in 1918 (Figure 5.1). Peak discharge of Henson Creek for this time interval ranged between 680
CFS in 1934 and 1,720 CFS in 1929 (Figure 5.2). The average occurrence date for peak
discharge for this time interval was June 8th.
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Figure 5.1. Historical Henson Creek Minimum and Mean Annual Discharge 1918-1937
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Figure 5.2. Historical Henson Creek Peak Discharge 1918-1937 (USGS, 2007).

Historic Lake Fork at Lake City Station (Site #09126500:1918-1937)
The historical Lake Fork at Lake City gauging station, located on the Lake Fork of the Gunnison
just above the confluence with Henson Creek, provides discharge history for the same time
interval as the historic Henson Creek station. Though incomplete, records indicate that the mean
annual discharge for the Lake Fork of the Gunnison ranged from 64 CFS in 1934 to 176 CFS in
1921. Minimum discharge rates for this time period ranged between 6 CFS in 1924 and 17 CFS
in 1920 and 1933 respectively (Figure 5.3). Peak discharge recorded at this site ranged between
465 CFS in 1934 and 1560 CFS in 1921 (Figure 5.4). The average occurrence date for peak
discharge for this time interval was also June 8th.
Minimum Annual Discharge
Mean Annual Discharge
200
180
160

Discharge (CFS)

140
120
100
80
60
40
20
0
1919

1920

1921

1922

1923

1924

1932

1933

1934

1935

1936

1937

Year

Figure 5.3. Historical Lake Fork at Lake City Minimum and Mean Annual Discharge 19181937 (USGS, 2007).
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Figure 5.4. Historical Lake Fork at Lake City Peak Annual Discharge 1918-1937 (USGS,
2007).
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Lake Fork at Gateview Station (Site # 09124500:1938-Present)
Recent BLM studies indicate that Henson Creek contributes approximately 35% of the recorded
discharge at this station (Murphy, BLM, 2004). The mean annual discharge recorded at the Lake
Fork at Gateview station for this time interval ranges from a minimum of 80 CFS in 2002 to a
maximum of 413 CFS in 1984. For this same time interval the minimum discharge recorded at
this station ranges from a minimum of 21 CFS in 2002 to maximum of 54 CFS in 1984 (Figure
5.5). Peak discharge recorded at this station ranges between 406 CFS in 2002 to 2,720 CFS in
1983 (Figure 5.6). The average occurrence date for peak discharge at the Lake Fork at Gateview
station during this interval is June 9th.
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Figure 5.5. Gateview Station Minimum and Mean Annual Discharge 1938-2006 (USGS,
2007).
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Figure 5.6. Gateview Station Peak Discharge 1938-2006 (USGS, 2007).

Summary of Henson Creek Discharge Rate from the Historical and Current
Gauging Stations
Extrapolating from the information provided from these three sites, it is evident that the mean
annual and peak discharge rates of the Henson Creek watershed have fluctuated greatly over
time. This fluctuation is directly related to the amount of snowfall received by the watershed in
any given year. The 35% contribution rate of the measured discharge at the Lake Fork at
Gateview station indicates the Henson Creek watershed experienced its highest recorded water
year in 1984 with a mean annual discharge of 145 CFS and a minimum annual discharge of 19
CFS. The watershed experienced its lowest recorded discharge rate, mean annual, minimum and
peak, during the 2002 water year; a year in which the entire state of Colorado experienced
drought conditions. In this year, the watershed experienced discharge rates that ranged from a
mean annual discharge of 28 CFS, a minimum annual discharge of 7 CFS and a peak discharge
of 142 CFS.
The “100 year flood”, or maximum historic peak discharge, for the combined measurements of
the Lake Fork of the Gunnison and Henson Creek occurred in 1984. Based on the 35%
contribution of Henson Creek to this station, this water year is not the maximum historic peak for
the Henson Creek watershed. The “100 year flood” for the Henson Creek watershed occurred in
1929 with a discharge rate of 1,720 CFS.

Significance of Peak Discharge Occurrence Date
The above mentioned average dates of peak discharge occurrence at a particular gauging station
were calculated by converting the date of occurrence to the number of days past May 1st for each
recorded year. The total of this sum was divided by the total number of peak discharge
observations at that site. This number was then added to May 1st and converted back to date
format to provide the average day of peak occurrence for each gauging station.
The average date of the occurrence of peak discharge for all three gauging stations is consistent.
However, there is a slight discrepancy of one calendar day between the historic average peak
date and the current average peak date. This discrepancy can be accounted for by the distance the
water must travel from the mouth of Henson Creek downstream 9 miles to the Lake Fork at
Gateview station.
The average occurrence date of peak discharge, which is a function of spring snowmelt
combined with the most intense rain event during the summer season, is in the early part of June
for the Henson Creek watershed. Coordinating the collection of water quality samples to
coincide with the rising leg of peak discharge occurrence will aid in obtaining high flow regime
metal concentrations for Henson Creek.
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Chapter 6: Valley and Stream Channel Morphology of the Henson
Creek Watershed
By Charles Samra

The Henson Creek watershed is comprised of 76 miles of perennial streams as well as numerous
intermittent streams (Map 6.1) (James, 2001). Stream channel location within the watershed is
controlled by the underlying geologic faults, fracture planes and joint sets of the area (Krabacher
et al., 2007). In the lower area of the watershed the location of the Henson Creek stream channel
is possibly controlled by the outer faults of the Lake City Caldera (see Geology of the Henson
Creek watershed for more information). The mainstem of the Henson Creek watershed is a third
order Strahler type tributary of the Lake Fork of the Gunnison River (CNHP, 2007). The local
base level for the Lake Fork of the Gunnison is the Blue Mesa Reservoir, the largest body of
water in the state of Colorado (National Parks Service, 2007). The Blue Mesa Reservoir is part of
the larger Aspinall Water Storage Unit of the federal water storage system (NPS, 2007).

Morphological Influences
The entire Henson Creek watershed drainage basin exhibits a bimodal style of valley formation
(Atwood and Mather, 1932). The first of these two modes of valley formation was a period of
extensive glaciation which last occurred during the Last Glacial Maximum (LGM) (18,000 b.p.)
of the Pleistocene Epoch (0.1-1.8 Ma) (Krabacher et al., 2006). Evidence of this type of valley
formation is preserved in the upper reaches of the Henson Creek watershed in such observable
landforms as steep walled U-shaped valleys, “horseshoe” shaped cirques and numerous hanging
valleys (Krabacher et al., 2006) (See Erosional Processes of the Henson Creek watershed for
more information).
In conjunction with the retreat of this glacial complex a period of glacio-fluvial deposition and
reworking of the glacial deposits occurred throughout the drainage basin (Atwood and Mather,
1932). The majority of relict landforms of this glacial mode of valley formation have been
subsequently reworked or removed by the rejuvenated down- cutting and incision into bedrock
by fluvial processes (Atwood and Mather, 1932). If these features still remain in the watershed
they are now covered by thick colluvial deposits (Krabacher et al., 2006). Currently, active
fluvial processes have the greatest influence on the morphological characteristics of the Henson
Creek watershed (Krabacher et al., 2006).
Anthropogenic influences affecting the morphological characteristics of the Henson Creek
watershed include historical, as well as, present day activities within the watershed. The major
historical influence which affected the morphological rate of change of the stream channel was
the construction of two dams on the mainstem of Henson Creek. These dams were constructed
during the area’s mining boom of the late 19th and early 20th centuries to supply electricity to the
mine sites (Photograph 6.1) (See History of the Henson Creek watershed for more information).
The construction of these dams essentially altered the local base level of the upper reaches of the
watershed, the lasting effects of which are not well known. In two separate events these dams
were eventually breached at their bases (CNHP, 2007). Occurring in 1973, the larger of these
two breaching events resulted in a torrent consisting mostly of mine waste rushing downstream;
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a portion of which was eventually deposited downstream high above the existing valley floor by
the floodwaters (Photograph 6.2) (See History of Henson Creek for more information).
The largest present day anthropogenic influencer of stream channel morphology within the
watershed is the encroachment of roadways and trails that are constructed along stream channels
and flood plains (Map 6.1) (Photograph 6.3). Over 26 miles of roads and trails within the
watershed are within a radius of 30’ of a stream channel (BLM, 2007). Usage, maintenance and
rerouting of these roadways possess a serious threat to the equilibrium of the Henson Creek
watershed stream channel system.

Photograph 6.1. The upper breached dam on Henson Creek. View is to the
southeast. Taken by Charles Samra on March 26, 2007.

Photograph 6.2. A portion of the material deposited as a result of the Ute Ulay dam
breach on Henson Creek. View is to the southwest. Taken by Adam Forland on March 26,
2007.
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Map 1. Major Tributaries of the Henson Creek Watershed (BLM, 2007).
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Photograph 6.3. Roadway paralleling the main stem of Henson Creek. Taken by
Dennis Murphy of the BLM on June 2, 2005.

Stream Channel Studies Conducted within the Watershed
An extensively complete inventory of the stream channel morphological profile does not exist
for the Henson Creek watershed; and only a handful of stream channel assessments have been
performed in the watershed. The studies conducted concentrated on the mainstem of Henson
Creek. Chris James, a Bureau of Land Management Fisheries Biologist conducted the most indepth of these studies in 2001. This particular classification study of the mainstem of the
watershed spanned from the headwaters emanating from the American Flats region to the
confluence of Henson Creek with the North Fork of Henson Creek, located downstream of
Capitol City (Map 6.1) (BLM, 2007). The study area, known as Upper Henson Creek, covered
approximately 19,000 meters (m) of the Henson Creek stream channel (James, 2001).
The other major study was performed by the Colorado Division of Wildlife during the summer
of 2006. This study was conducted as part of the Environmental Protection Agency’s
Environmental Monitoring and Assessment Program (EMAP). The study was conducted on the
lower segment of the mainstem of Henson Creek, starting approximately 4.5 miles above the
confluence of Henson Creek with the Lake Fork of the Gunnison River and ending
approximately 45m up channel (EMAP, 2006).

Valley Morphology of the Henson Creek Watershed
BLM aerial photographs of the Henson Creek watershed reveal the three primary valley types
within the drainage basin (BLM, 1997). The three divisions of valley types consist of “Type I”,
“Type II” and “Type III” valley morphologies (Rosgen, 1996). “Type I” valleys occur in
glacially scoured areas such as the upper reaches of the Henson Creek watershed (Rosgen, 1996)
(Photograph 6.4). Characteristics of this valley type include high relief valley walls, steep valley
floor gradients (>4%) and steep channel gradients. Stream channels typically cut through thin
soils or colluvium down to the bedrock material. Depositional landforms within these valleys
include large debris fans composed of angular colluvium at the base of avalanche chutes and
extensive talus slopes.
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Photograph 6.4. “Type I” valley morphology exhibited in the upper reaches of the Henson
Creek watershed. Taken by Dennis Murphy of the BLM on June 2, 2005.

Areas of the Henson Creek watershed exhibit characteristics of a “Type II” valley , which have a
more moderate relief channel and valley floor gradients (<4%) than “Type I” valleys
(Photograph 6.5) (Rosgen, 1996, BLM 2001). Stream channels of the “Type II” morphology
typically cut through thin soils or alluvium to the bedrock below but may also entrain and deposit
substrate material (Rosgen, 1996). Depositional landforms of this valley type include colluvial
fans, alluvial fans and over-bank deposits where channels are well defined.

Photograph 6.5. “Type II” valley morphology exhibited in the Henson Creek
watershed. Taken by Dennis Murphy of the BLM on June 2, 2005.

The “Type III” valley form occurs abundantly throughout the Henson Creek watershed
(Photograph 6.6). These valley types are characterized by steep channels emptying into
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moderate to steep valley floor gradients (>2%) (Rosgen, 1996). Colluvial and fluvial erosion in
this valley type results in the deposition of debris fans and talus slopes.

Photograph 6.6. “Type III” valley morphology exhibited
in the Henson Creek watershed. Taken by Dennis Murphy
of the BLM on June 2, 2005.

Stream Channel Morphology of the Henson Creek Watershed
Upper Henson Creek

The morphological characteristics observed in Upper Henson Creek, and presumably the North
Fork of Henson Creek, are classified as Type “A” and Type “B” styles of stream channel
morphology (James, 2001). Type “A” segments of the watershed are characterized as high
energy transportation channels with a low volume of substrate material (Photograph 6.7) (James,
2001). Gradients of the stream channel in these sections range between 4% and 7% (James,
2001). Mean channel depth within these sections of reach approximately range between 0.4m to
0.5m while mean channel width approximately range between 4m to 6 m (James, 2001). This
type of stream channel exhibits a very low sinuosity due to confinement in the volcanically
derived bedrock of the area (James, 2001). Bed morphology of the channel is characterized by
cascading drops which scour pools into the bedrock of the stream channel (James, 2001). The
mean depth of these pools range from 0.4m to 0.8m (James, 2001). Bed load material for these
reaches range from boulder (>300mm) to cobble (75-300mm) sized clasts and lacks a component
of fine substrate material (<0.08-0.43 mm) (James, 2001).
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Photograph 6.7. “Type A” stream channel within the Henson Creek watershed. Taken
by Dennis Murphy of the BLM on June 3, 2005.

Type “B” segments of the watershed are also characterized as high energy transport style
channels with a low volume of depositional material (James, 2001). These segments also exhibit
a low sinuosity due to confinement in the volcanically derived bedrock of the area but also may
exhibit over-bank deposits and minor flood terraces (James, 2001). However, gradients of the
stream channel within these sections range between >2% and 4% (James, 2001). Mean channel
depth within these sections is approximately 0.4 meters while mean channel width is
approximately 5m to 6m (James, 2001). Bed morphology of the channel is characterized by
rapids and shallow pools during high flow regimes which become riffles and runs during low
flow regimes (James, 2001). The mean depth of these pools during high flow regimes ranges
from 0.5m to 0.6m (James, 2001). Bed load material for these reaches ranges from small to
medium sized cobbles with a minor component of fine substrate material (James, 2001).
Matterhorn Creek, a tributary to the North Fork of Henson Creek, is the only recorded
observation of a Type “G” drainage in the watershed (Map 6.1) (CNHP, 2007). Type “G”
stream channel morphologies most often occur in large alluvial or debris fan deposits and are
typified by gully formation in moderate to steep gradients with unstable soil cover (Rosgen,
1996). Formation of this drainage type in areas of moderate gradients most often signifies a
condition of imbalance within the specific reach (Rosgen, 1996). The conditions required for the
formation of this drainage type exists extensively throughout the watershed due to the thin
veneer of immature soil in the drainage basin (NRCS, 2007) (See Erosion Processes of the
Henson Creek watershed, Map 3.2 for more information).

The Confluence of Upper Henson Creek with the North Fork of Henson Creek
Directly above and below the confluence of Upper Henson Creek with the North Fork of Henson
Creek the stream channel is confined to a large alluvial valley; the formation of which is most
likely associated with the junction of two separate glacial “tongues” during the LGM (James,
2001). The stream channel in this area is characterized as a Type “C” depositional channel with
a gradient that shallows to < 2% (James, 2001). Sinuosity of the stream channel increases
slightly in this area as the river makes its course through thick alluvial deposits (James, 2001).
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As a result of this low gradient, combined with the rivers course through these alluvial deposits,
the channel takes on a braided form in this segment during moderate and low flow regimes. This
morphology can be readily seen in aerial photographs of the area (BLM, 1997). During periods
of upper flow regime this area is characterized by a riffle/run bed morphology (James, 2001).
Mean channel depth of this segment is approximately 0.5m while mean channel width is
approximately 5m (James, 2001). Bed load material for this segment consists primarily of
medium sized cobbles, small sized boulders and a moderate component of fine substrate material
(James, 2001). Stream banks within this segment are well developed, contain moderate amounts
of organic material and have a thick vegetative cover consisting primarily of willow (James,
2001).

Henson Creek between Capitol City and the Ute-Ulay Mine Site
The stream channel morphology characterization for Henson Creek has not been completed for
the area between Capitol City and the Ute-Ulay mine site (Map 6.1). Using the segments above
and below as references, it is presumed that this segment exhibits Type “B” morphology with
localized areas of Type “C” morphology. The gradient of this segment is presumed to range
between 2% and 4%. Bed morphology within this segment most likely consists of a combination
of pool/plunge areas, riffle/run areas and areas of channel and point bar deposition (Photograph
6.8). Bed load material for this segment is presumed to be consistent with the sections above and
below and likely consists of small boulders, medium sized cobbles and a minor component of
fine substrate material.

Photograph 6.8. Point bar formation occurring between Capitol City and the Ute-Ulay mine
site. Henson Creek Road is also visible. View is to the west. Taken by Charles Samra on
March 26, 2006.
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Lower Reach of Henson Creek
The stream channel morphology characterization for the lower segment of Henson Creek has
only been partially completed. In addition to the EMAP characterization of this segment, on
March 26, 2007 a qualitative assessment was performed by the Integrated Watershed Analysis
Team with the assistance of Lyn Lampert, Chair of the LFWS.
This segment of Henson Creek is characterized as a “B’ type stream channel with minor “C”
type areas. This rating is based on the channels confinement to a well defined V-shaped channel
bounded by steeply sloping channel walls composed of colluvium and bedrock (Photograph 6.9)
(EMAP, 2006). The gradient of the stream channel within this segment ranges between 2% and
4% (EMAP, 2006). Channel bed morphology of this segment primarily consists of riffle/run
segments with areas displaying pool/plunge or cascade features during high flow regimes
(EMAP, 2006).
In areas where the channel has not scoured down to bedrock the amount of fine substrate
material, such as gravel (4.8-75.0mm) and sand (0.08-4.8mm), begins to increase (EMAP, 2006).
However, the bed load material is still predominately composed of cobble and boulder sized
clasts (EMAP, 2006). This increase in the amount of fine substrate material is accompanied by
an increase of formation and frequency of point and channel bars within the stream channel
(Photograph 6.10 and Photograph 6.11) (EMAP, 2006).

Photograph 6.9. Lower Henson Creek just below the confluence with Alpine
Gulch. View is to the east. Taken by Charles Samra on March 26, 2007.
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Photograph 6.10. Stabilized channel bar in the lower reach of Henson Creek. View
is to the southwest. Taken by Dr. Kevin Alexander on March 26, 2007.

Photograph 6.11. Lower Henson Creek just above the confluence with the Lake
Fork of the Gunnison. View is to the west. Taken by Charles Samra on March 26,
2007.

Channel Substrate Materials
Bed load material throughout the Henson Creek watershed is a function of stream channel
gradient and source material. Channel material in the higher elevations of the watershed are
composed of boulder and large cobble sized material with a noted lack of fine material due to the
high energy environment resulting from the relatively steep gradient of the channel (James,
2001). As elevation and gradient decrease, the size of the bed load material in the stream
channel also decreases. In the moderate elevations and gradients of the watershed, bed load
generally ranges from medium to large cobble sized material with a slight increase of fine
material (James, 2001). In the lower elevations and gentler gradients of the watershed the bed
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load generally consists of fine grained sands to small cobbles (EMAP, 2007). This uniformity in
bed load material is supplemented by the input of chaotically sized material from steep chutes
adjacent to the stream channel (EMAP, 2006).

Significance of Low Amounts of Fine Substrate Material
The two major morphological studies previously mentioned, as well as numerous minor studies,
all indicate that the Henson Creek watershed stream channel system exhibits a low volume of
sediment load and a noticeable lack of fine materials (BLM, 1978; BLM, 1986; James, 2001;
EMAP, 2006). This low amount of fine material of the watershed is due, in part, to the
substantial amount of rock exposure and immature soils of the drainage basin (NRCS, 2007).
Lack of fine material may also be due to the relatively high energy of the stream channel system.
If the abundance of fine material within the system increases in the future it may be an indicator
that a major imbalance has occurred somewhere in the Henson Creek watershed stream channel
system.

Channel and Bank Stability
The following information pertaining to stream channel and bank stability was analyzed using
aerial photographs provided by the Natural Resource Conservation Service and the US
Department of the Interior, BLM, Gunnison County Field Office, Colorado. The following years
were used to measure change over time 1950-1953 (NRCS) & 1976, 1989 & 1997 (BLM). The
analysis of these aerial photographs was then compared to the existing Henson Creek watershed
stream channel studies.
A vast majority of the stream channels within the Henson Creek watershed are confined in steepwalled channels composed of the surrounding bedrock. Bank deposition in upper reaches of the
watershed is virtually non-existent (James, 2001). However, certain sections in the lower
portions of the watershed do exhibit extensive bank and flood plain depositional features
adjacent to the stream channel (James, 2001). Vegetative bank stabilizers in this portion
typically consist of willow and alder.
Stream banks of the watershed are primarily composed of material ranging in size from fine
grained sands and gravels to cobble sized material (EMAP, 2006). Stability of these features,
meaning resistance to extreme change over time, is considered to be poor in the upper reaches of
Henson Creek, moderate in the two major depositional areas along the mainstem and good in the
lower reaches of the mainstem (BLM, 1978; BLM, 1986).
Comparison of aerial photographs of the watershed, the earliest of which date back to the 1950’s
(NRCS), exemplifies the on-the-ground observations of the conducted stream channel studies. In
areas classified by the NRCS as being slightly susceptible to erosion (See Erosion Processes of
Henson Creek, Map 3.1 for more information) or by the BLM as having moderately stable
channels and banks, slight to moderate change is observable. In areas that are classified by the
NRCS as being moderately susceptible to erosion or by the BLM as having moderately stable
channels and banks, moderate change is observable. Conversely, in areas that are classified by
the NRCS as being at a severe risk for erosion or by the BLM as having poor channel and bank
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stability, extreme change is observable.
Based on these observations the stream channel processes; erosion, transportation and
deposition, appear to be in balance and performing as expected. In the future, if areas of the
stream channel begin to display characteristics that were not previously assigned to that section,
then it may indicate that a major imbalance has occurred somewhere in the Henson Creek
watershed stream channel system.

Large Woody Debris (LWD) Density and Abundance
The density and abundance of large woody debris (LWD) plays a major role in stream channel
morphology. LWD is defined as naturally occurring woody material in the stream channel
system that is greater than 10cm in diameter and greater than 2m in length (Rosgen, 1996).
LWD deposits can occur singularly, in aggregates or as root wads. Each of these forms has their
own specific morphological consequences on the stream channel system.
LWD in a stream channel system influences such parameters as stream flow energy, sinuosity of
the channel, pool and plunge formation, sediment capacity of the system and bank stability
(Rosgen, 1996). In addition to these morphological influences on the system, LWD also
provides cover, refuge and organic input for aquatic species (James, 2001).
The presence of LWD in the Henson Creek stream channel varies greatly with location;
however, the overall abundance of LWD within the system is considered low to moderate
(James, 2001; EMAP, 2006). In the lower and middle sections of Henson Creek, below Capitol
City to the confluence with the Lake Fork of the Gunnison River, LWD is noticeably sparse or
lacking completely (Photograph 6.12) (EMAP, 2006; IWA Team observation March 26, 2007).
Several factors may contribute to this characteristic, such as gradient, lack of vegetative input or
possible historic anthropogenic removal of LWD from the stream channel. Above the
confluence of Upper Henson Creek with the North Fork of Henson Creek the presence and
density of LWD begins to increase (James, 2001). Source provenance for this material is most
likely the dense spruce forest that surrounds this part of the reach (James, 2001).

Photograph 6.12. Aggregate LWD deposit in the lower
69 reaches of Henson Creek. View is to
the south. Taken by Charles Samra on March 26, 2007.

Chapter 7: Physical Water Quality of the Henson Creek Watershed
By Krista Atwell

Background and Overview
The water quality data available for the Henson Creek watershed dates back to 1971 from
samples taken by the United States Geological Survey (USGS) and the Bureau of Land
Management (BLM). Water quality for the watershed was not sampled regularly as there were
several years when no samples were taken. The available data found was represented in the
years of 1940, 1971, 1978-1982, 1991, 1995, 1996, 1998-2001, and 2003-2006 showing
significant gaps of data. Furthermore, prior to 1999, minimal data was collected. Data for the
water quality analysis was obtained through the following reports: The Colorado Division of
Reclamation, Mining and Safety (DRMS) “Reclamation Feasibility Report Henson Creek
watershed” (Krabacher, Herron, Graves, Brown, 2006), “Geology, Mineralization, and
Hydrothermal Alteration and Relationships to Acidic and Metal-Bearing Surface Waters in the
Palmetto Gulch Area” (Bove, Kurtz, Wright, 1999), and “Water-Quality Data Analysis of the
Upper Gunnison River Watershed” (Gurdak, Greve, Spahr, 1999). In addition, data was gained
through the Environmental Protection Agency (EPA) Storage and Retrieval (STORET) system
(STORET Data Warehouse, 2007), USGS, and the BLM. Under the BLM, the data compiled
included Palmetto Gulch Tracers (Hite, 2007), Buglab Assessments (Hayes, 2007), and other
BLM reports (Hayes, 2007). For the USGS, compiled data was obtained through their website
(USGS Water-Quality Data for Colorado, 2007) and also from the report, “Hydrogeochemical
Investigations of Historical Mining Districts, Central Western Slope of Colorado, Including
Influence on Surface-Water Quality” (Nash, 2002).
When focusing on the water quality of a watershed, one of the most important legal aspects is the
standards for the watershed. For Henson Creek, these standards are published by the Colorado
Department of Public Health and Environment Water Quality Control Commission and are
sectioned into three categories including metals, inorganic, and physical and biological. For
regulations and monitoring, Henson Creek is segmented into three sections including the
mainstem and its tributaries; Palmetto Gulch and its tributaries; and the North Fork and its
tributaries. Standards are regulations that a watershed’s water quality can be compared to and
are not to exceed in a healthy watershed. Standards may be set as actual values or they are
considered Table Value Standards (TVS), which are calculated and will vary based upon
hardness values. The hardness of water is determined by its calcium and magnesium
concentrations (Malick, 2007). If standards are exceeded, this means that causes of the
exceedance should be investigated.
Additionally, the standards also vary based on whether the criteria are chronic or acute standards.
Chronic samples are taken over a period of several days, usually 30, whereas acute represents an
instantaneous or single event sample. The majority of data obtained was based upon the acute
standards, with the exception of iron, which only has chronic standards (CDPH, No. 35, 2006).
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Water Quality Analysis
Water quality data was compiled for a period beginning mainly in the 1970’s, and compared to
state water quality standards. When calculating the TVS, either the hardness, or calcium and
magnesium values must be known to calculate the standard. For this reason, some of the data
points gathered could not be compared to a standard due to the missing hardness data. The data
points gathered compared to the standards are represented in Tables 7.2-7.4 below.
Table 7.1. Water parameter data that has been collected for the Henson Creek watershed but that have
no State of Colorado standards.
Acidity
Aluminum
Antimony
Barium
Beryllium
Bismuth
Calcium
Cobalt

Conductivity
Lithium
Magnesium
Molybdenum
Phosphorus
Potassium
Scandium
Silica

Sodium
Strontium
Thallium
Tin
Total Alkalinity
Turbidity
Uranium
Vanadium

Table 7.2. Summary of water quality parameters from the Henson Creek watershed that showed no
exceedances of State of Colorado standards .
Ammonia

Boron

Chloride

Cyanide

Fecal Coliform*

Nickel

Nitrate **

* Only 1 data point
** Only 2 data points
Table 7.3. Summary where water quality parameters from the Henson Creek watershed exceeded State
of Colorado standards in less than 10% of the samples.
Sample
Arsenic
Nitrite
Silver
Manganese
Selenium
Sulfate

# of times standards
were exceeded
9
3
5
22
2
7

Total # of samples
234
39
154
339
80
178
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% of samples in
exceedance
3.8%
7.7%
3.2%
6.5%
2.5%
3.9%

Table 7.4. Summary where water quality parameters from the Henson Creek watershed exceeded State
of Colorado standards in more than 10% of the samples.
Sample
Cadmium
Copper
Iron
Lead
Mercury
pH
Sulfur
Zinc

# of times standards
were exceeded
87
120
68
49
13
186
66
181

Total # of samples
304
304
388
200
31
470
67
343

% of samples in
exceedance
28.6%
39.4%
17.5%
24.5%
41.9%
39.6%
98.5%
52.8%

For the Henson Creek watershed, the levels of ammonia, boron, chloride, cyanide, fecal
coliform, nickel, and nitrate (Table 7.2) were not elevated. The levels of these substances are
very low and have never exceeded the Colorado standards. Table 7.3 lists other parameters
which may not be of highest concern to the watershed because the Colorado standards were only
exceeded slightly. Table 7.4 lists other standards that exceeded Colorado standards and may be
of greatest concern to the health of the watershed which indicates that they may need to be
monitored more closely and a remedy found.

Yearly Trends
The water quality data was analyzed on the time scale over which it was collected to examine
any changes to overall watershed water quality over time. The trend found over the 35 year
period, was that the value of many samples spiked in the year of 2005. Even though 2005 was a
year of numerous water quality samples, there has been a large increase of concentration in
metals and other parameters for the 2005 data to make the data unusual. This increase could be a
result of improved sampling techniques, an increase in sample quantity or more likely as some
climatic event causing the mobilization of these metals throughout the watershed. At this point,
an unknown event could also be the cause. Some examples of this trend are illustrated in Figures
7.1 to 7.3 with these graphs representing data for the entire watershed with no location
designation.
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Figure 7.1. All reported data points for Cadmium concentrations in the Henson Creek watershed.
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Figure 7.2. All reported data points for Zinc concentrations in the Henson Creek watershed.
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Figure 7.3. All reported data points for Sulfate concentrations in the Henson Creek watershed. The red
line is the sulfate standard is 250mg/l as determined by the State of Colorado.

Location Trends
Based upon tributaries and mine locations, the Henson Creek watershed was also delineated into
five sections (Lake City to Alpine Gulch, Alpine Gulch to Capital City, North Fork of Henson
Creek, Capital City to Alpine Gulch, and Alpine Gulch) and the data historically collected was
identified to the appropriate stream segment to produce an analysis based primarily on location.
Graphs were constructed for eight parameters (Cadmium, Copper, Iron, Lead, Mercury, Sulfur
and zinc concentrations, as well as, pH) which represent the parameters of greatest concern.
For each of the segmented locations for the watershed represented in the graphs (Figures 7.47.11), the date of the samples taken increases from left to right with the left side representing
1971 and the right side representing 2006. By graphing in this fashion, there is a connection
between time (in years) and location. Furthermore, the red lines represent the standard. If the
standards vary in amount by location, then their values were calculated using TVS and the line
represents the mean standard for the data taken for the locations represented. If the standard is
constant line on the graphs, then the value was not a TVS value, but rather a standard value for
the entire watershed. Of all the data points compiled, any data that was below detection limits
(BDL) points were not graphed.
Based on this analysis (Figures 7.4-7.11), some important trends become evident. In general,
the concentrations of metals and deviation of other measured water quality parameters from
standards tend to decrease downstream towards Lake City probably due to dilution. For
example, Palmetto Gulch has some of the most altered water quality parameters, but by the time
the water reaches the Lake Fork of the Gunnison, the quality of the water significantly increases.
Additionally, the spike in metal concentrations that occurs in 2005 also occurs in all stream
segments.
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Figure 7.4. Cadmium concentrations (1971-2006) from various reaches in the Henson Creek watershed.
The red line represents the Table Value Standard as determined by the State of Colorado.

The plot of cadmium (Figure 7.4) shows the majority of samples were taken in the Palmetto
Gulch area, but there were several instances where standards were exceeded in all locations.
Moving from left to right for each location shows that cadmium concentrations increased over
the course of several years. However, no cadmium samples were taken in the North Fork in the
1970’s and 1980’s. Of the data points graphed, there were also another 168 samples taken were
reported as BDL and are not represented in Figure 7.4.
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Figure 7.5. Copper concentrations (1971-2006) from various reaches in the Henson Creek watershed.
The red line represents the Table Value Standard as determined by the State of Colorado.

The plot of copper concentration (Figure 7.5) shows that the concentrations decrease farther
downstream within the Henson Creek watershed. The majority of copper samples were in the
2000’s and not many historical data points are present. This makes it hard to determine if the
concentrations for each location have increased or decreased; however, there are several copper
samples above the standards allowed and the spike in 2005 is apparent. Of the data points
graphed, there were also another 144 samples taken were reported as BDL and are not
represented in the above graph.
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Figure 7.6. Iron concentrations (1971-2006) from various reaches in the Henson Creek watershed. The
red line represents the Standard as determined by the State of Colorado.

The plot of dissolved Iron (Figure 7.5) also shows that the concentrations decrease farther
downstream within the Henson Creek watershed. The standard for dissolved iron is 300
micrograms per liter (chronic) and was not based upon a TVS. Data points for Palmetto Gulch
and the North Fork do not exist for the earlier years of sampling, but samples were taken when
sampling began for the other areas. All samples taken between Alpine Gulch and Capital City
are below the standard and there were also another 160 samples reported as BDL that are not
represented in the graph.
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Figure 7.7. Mercury concentrations (1971-2006) from various reaches in the Henson Creek watershed.
The red line represents the Table Value Standard as determined by the State of Colorado.

Dissolved Mercury levels are reported in Figure 7.7. Historically, few mercury analyses have
been collected and mercury sampling in the North Fork or Palmetto Gulch have not been report.
Ten of the fifteen samples collected exceeded the 0.01 micrograms per liter standard but another
10 samples taken were reported as BDL and are not represented in the above graph.
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Figure 7.8. Lead concentrations (1971-2006) from various reaches in the Henson Creek watershed.
The red line represents the Table Value Standard as determined by the State of Colorado.

Compared to other metals, the concentration of dissolved Lead (Figure 7.8) is higher in three
stream segments below Palmetto Gulch. Unfortunately, there is not a clear trend other than the
waters at the lowest reach from Lake City to Alpine Gulch have lower dissolved lead in
comparison to lead concentrations in other areas upstream in the watershed. However, all of the
locations have dissolved Lead in exceedence of standards. No samples of lead have been
reported in the North Fork of Henson Creek prior to 2005. Of the data points graphed, there
were also another 225 samples taken reported as BDL and are not represented in Figure 7.8.
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Figure 7.9. Zinc concentrations (1971-2006) from various reaches in the Henson Creek watershed. The
red line represents the Table Value Standard as determined by the State of Colorado.

Dissolved Zinc (Figure 7.9) has been sampled numerous times since 1971 and all segments of
the Henson Creek watershed show elevated amounts of dissolved Zinc with the concentrations in
Palmetto Gulch being the highest. Historically from 1971, Henson Creek was tested for zinc
most frequently with relatively few other samples reported until 2005. Based on reported data
(Figure 7.9), dissolved Zinc did not exceed state standards the 1970’s and 1980’s, but
concentrations have slightly increased since then with a large number exceeding the standard
shown. In addition to the data points graphed (Figure 7.9), there were also another 24 samples
taken reported as BDL and are not represented in the graph.

80

Figure 7.10. Sulfur concentrations (1971-2006) from various reaches in the Henson Creek watershed.
The red line represents the Standard as determined by the State of Colorado. With the State of

Colorado standard for sulfur set at 2 micrograms per liter, almost all of the reported data from
sulfur sampling in 2005 exceeds standard with only one reported sample being reported that was
BDL. Unfortunately, since 2005 was the only year with reported sampling there is no way to
determine if the sulfur data represents a 2005 spike in concentrations or if it is similar to
historical values.
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Figure 7.11. pH concentrations (1971-2006) from various reaches in the Henson Creek watershed. The
red line represents the lower Standard as determined by the State of Colorado. The green line is neutral

pH.
Of all the parameters, pH was the most commonly reported parameter and the data is reported in
Figure 7.11. The scale of pH is from 0-14, with 7 being neutral, anything under 7 being acidic,
anything above 7 being basic and pure water is considered neutral. pH is based upon the
hydrogen ion concentration in water. Many metals exist as ions and would thus be represented
in pH readings. The state standard for pH in the Henson Creek watershed is between the range
of 6.5 and 9.0. In the above graph the upper line represents neutral pH 7 water and the lower line
represents a pH of 6.5, which is the bottom boundary of the pH standard. For the Henson Creek
watershed, no samples were above 9, however, there were numerous samples taken below 6.5,
which means that the water is acidic and below standards. There is not a large quantity of
samples taken historically for the areas of Alpine Gulch to Capital City, the North Fork, and
Palmetto Gulch. However, there has been a large quantity samples taken in the lower reaches of
Henson Creek.

Action for Standards Exceeded
When standards are not met in waters within a state, action is deemed necessary. The 303(d) list
is a listing required by a section of the Clean Water Act (CWA) that requires states to submit to
the EPA a list of waters for which technology based effluent limitations and other required
controls are not stringent enough to implement water quality standards (Colorado Department of
Public Health and Environment Water Control Commission, 2006). Once a body of water is
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listed on the 303(d), the state is required to prioritize the listed body segments based upon many
factors. After this, the state will determine the causes of the water quality problem and allocate
the responsibility for controlling the pollution; an analysis called the total maximum daily load or
TMDL process (Colorado Department of Public Health and Environment Water Control
Commission, 2006). A TMDL process aims to have the amount of discharge throughout the
whole segment below water quality standards. In order to do this, the pollutants and their
capacity have to be identified along with sources of pollution. After this step, it is determined
what actions will be implemented to meet the goals needed. Prioritization allows for the
concentration of resources in high risk areas with priorities designated as high, medium, and
low—with high being of high concern and low being of low concern.
In the Section 303(d) List Water-Quality-Limited Segments Requiring TMDLS effective in 2006
by the Colorado Department of Public Health and Environment (CDPHE) Water Control
Commission, listed all portions of Palmetto Gulch for the impairment of cadmium and zinc with
a medium priority. Currently, these are the only two parameters being looked into with a TMDL
still in progress. The goal is to establish a draft TMDL for cadmium and zinc in Palmetto Gulch
for approval of the CDPHE and the EPA (Palmetto Gulch TMDL Solicitation).
In addition to the 303(d) listing, in 1994 and 1996 Palmetto Gulch was listed on the Colorado
305(b) reports due to metal concentrations (Palmetto Gulch TMDL Solicitation). The 305(b)
report is also part of the CWA. Furthermore, in 1999, Henson Creek was placed on the EPA’s
Comprehensive Environmental Response, Compensation and Liability Information System
(CERCLIS) (Palmetto Gulch TMDL Solicitation). Along with the EPA’s listings, the BLM has
identified Henson Creek as a priority watershed for cleanup under its Abandoned Mine Lands
(AML) Program (Palmetto Gulch TMDL Solicitation).
As represented in Figures 7.4-7.11, Palmetto Gulch in the area of upper Henson Creek exhibits
problems with the numerous exceedances of water quality standards

Natural Contributions
In addition to mining related sources of metals, there are natural sources (See Chapter 2 of this
report). Natural contributions can come from such sources as fens or simply the highly
mineralized geology of the surrounding area. Evidence of a natural source can be seen in Alpine
Gulch where abundant natural aluminum precipitates on the stream bottom.
One of these natural occurrences is at the confluence of Alpine Gulch and Henson Creek
(Lampert, 2007). Aluminum is in natural abundance in Alpine Gulch and its presence gives the
water an orange hue, resulting from the mixture of white aluminum and red iron (Lampert, 2007)
(Photographs 7.1 and 7.2). There is no State of Colorado standard for aluminum even though it
may be toxic to aquatic life.
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Photograp
ph 7.1. Bottom of Alpine
A
Gulch show
wing aluminum preecipitate. (Taken on
March 26, 2007
2
by Adam Forland facing East)

Photograp
ph 7.2. A close up of the aluminum precipitate
p
at the bottom
b
of Alpine Gulch.
G
(Taken on March
M
26, 2007 byy Adam Forland).
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Summary
In summary, standards are regulations that allow waters to be considered clean or impaired and
the standards are deemed the important division before unacceptable levels of impairment to
biological communities can occur. If the water quality is not within the specified standards, then
biological communities may suffer. Unfortunately, all of the parameters graphed in Figures 7.1
to 7.11 have repeated values that have taken recently and/or historically that exceed standards.
Overall, a large amount of water quality data has been collected from the Henson Creek
watershed with the earliest reported samples dating back to 1971 and with the most recent
records included in this report obtained in 2005. There are several large gaps in the historical
data which makes it difficult to see historical trends of the condition of the water. The most in
depth, water quality report for this watershed is the DRMS Reclamation Feasibility Report that
was published in 2006 with water quality data obtained in 2005 (Krabacher et al. 2006).
Additionally, the USGS and BLM have non-systematically collected water quality data with
samples gathered over the years during inconsistent time frames. The EPA STORET data also
reports several samples taken, but data was gathered only in the years of 1991, 1995, 1996, 1999,
2000, and 2004-2006. Not having a regular sampling program created gaps in the water quality
data for Henson Creek for several years making it more difficult to distinguish trends of metal
concentrations and other parameters over longer periods of time. Systematically collecting data
in the future would aid in monitoring the water quality for this watershed.
After gathering water quality data, an issue came to attention when calculating the TVS. In order
to calculate the TVS for any parameter the hardness value is needed for most minerals. If the
hardness value was not measured it can be easily calculated using the calcium and magnesium
concentrations (Malick, 2007). However, if only one of these parameters or neither of them were
collected it is impossible to calculate a hardness dependent standard. Therefore, some data from
various sources were useless due to the fact that hardness was not given or could not be
calculated so it could not be compared to the TVS. Water parameter monitoring in this
watershed in the future should include hardness values to aid in comparison to TVS.
Standards are classified as acute or chronic. The assumption was made that a majority of the
water quality sample data gathered was only comparable to the acute standards.
Only a few reports mentioned the methods used to obtain the water quality samples. Different
methods have different detection limits. Due to technological advancements, more recent
methods have lower detection limits. Some of the samples reported as BDL are based upon the
fact that the method used lacked enough sensitivity to detect the concentration. Therefore, all of
the data points are relative due to the sensitivity of the data collection methods. Water quality
parameters sampled in the future in Henson Creek should provide methodology along with the
data.
There was such an abundance of data that it was impossible to analyze every different parameter.
Due to this, results over the entire watershed were analyzed by increasing date. This gave some
interesting results in that for several parameters there was an increase in concentration in 2005
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(represented in Figures 7.1-7.3). There are many plausible explanations to this strange trend, but
it is most probably due to changing sampling methodology or due to some event mobilizing
metals during 2005.
Consequently, the Henson Creek watershed was segmented into five areas and the parameters
with the highest percentage of standards exceeded were graphed (Figures 7.4-7.11). When
graphing, the segments were designated over time so the trends represented locations as well as
trends over large periods of time. The eight graphs constructed each had their characteristic
information, but as a whole displayed some similar trends. For some metal concentrations, some
portions of Henson Creek have never been sampled and the concentrations in these areas are
unknown. The area with the largest gap of water quality data is the North Fork of Henson Creek.
In general, Palmetto Gulch exceeded state standards more than other segmented areas, but as the
water travels downstream the number of times that state water quality standards were exceeded
decreased. This change could be due to changes in pH, dissolution, or consumption of metals by
plants and animals yet this change could also be causing a chronic effect that may explain the
relatively low diversity and abundance of macroinvertebrates in Henson Creek as reported in
Chapter Nine of this report.
Currently, all areas of Palmetto Gulch are listed on the EPA’s 303(d) list for cadmium and zinc
as a medium priority and a TMDL is underway for these two metals. Palmetto Gulch has
numerous mines in its vicinity which are probably contributing to the high metal concentrations.
The contributions of elevated metals in Palmetto Gulch are probably due to some degree by the
water flowing over natural substrates but the concentrations have probably been highly elevated
by mining-related sources.
In the future, it would be beneficial if regular samplings in all areas of the watershed could be
organized so that the concentrations of metals can be closely monitored. With limited funds,
concentrating at sites immediately above the confluence of each subwatershed would allow the
identification of the location of changes within the watershed. Furthermore, it would also be
beneficial to state the methods used in data collection as well as making sure calcium and
magnesium concentrations are measured in order to calculate hardness. Water quality affects
many areas including plants, animals, humans, and the entire ecosystem with changing water
quality affecting the future health of the Henson Creek watershed and dwellers downstream.
Development of a water quality monitoring program using consistent and systematic collection
methods, analysis and metadata would be beneficial to an accurate and meaningful interpretation
of the data. The collection and storage of this information in a database is recommended.
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Chapter 8: Biological Water Quality of Henson Creek:
Macroinvertebrates
By Melody De Los Santos

Introduction
Henson Creek runs 18 miles starting from 12,700 ft. (3900 m) and ending at 8,700 ft. (2650 m),
where it joins the Lake Fork of the Gunnison River. The headwaters originate in the tundra and
flow through coniferous and deciduous forests as it approaches the mouth. The Henson Creek
watershed is being examined for water quality and potential impacts to the stream’s health.
Impacts may include past and present mining activities along with other anthropogenic
influences such as recreation, development and livestock grazing. According to the National
Aquatic Monitoring Center, the primary source of pollution to Henson Creek is the abandoned
Upper Palmetto Mine adit and mine dump (Vinson 2000).
Palmetto Gulch is a first order tributary to Henson Creek; Upper Palmetto mine is situated along
a sub-drainage of this gulch at approximately 12,600 ft. (3800 m). Starting in 2000, 16 sample
locations (Table 8.1) were established in an attempt to characterize stream reaches upstream and
downstream from the Upper Palmetto Mine. In addition, given that macroinvertebrate taxa
richness generally increases as elevation decreases, sample sites were selected on tributary
streams at an elevation in close proximity to the Upper Palmetto mine. As of 2005, there are
officially 20 sample locations (Table 8.1; Figure 8.1; Map 8.1).
When analyzing water quality, macroinvertebrates are often used as a stream health indicator.
They are (1) benthic (bottom dwelling) organisms and live in, on or near the substrate; (2) some
species have relatively long life cycles; (3) and they are fairly immobile when compared to fish
and other large aquatic organisms. These characteristics guarantee macroinvertebrates will
respond to natural and anthropogenic environmental chemical or physical stimuli that alter the
substrate. In addition, the effects over a year or relatively small spatial scale can be measured. It
is important to note that several environmental factors influence macroinvertebrate communities
such as terrestrial vegetation along the streams edge, light, temperature, hydraulics and substrate
composition (Vinson, 2000).

Data Measures (Metrics)
There are several metrics used to assess stream health when using aquatic macroinvertebrates.
The following are data measures commonly used:
Taxa richness: Based on the number of distinct taxa, richness is used to quantify the
community structure and stream health. Generally speaking, as water quality decreases so
does the richness. It is important to note pollution tolerant taxa may increase as organic
enrichment increases.
Abundance: Habitat availability and fish food abundance are determined using the number
of individuals per unit area (abundance). Depending on the type of disturbance or pollutant,
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abundance may increase or decrease. An increase in organic input will typically cause a
spike in the number of pollution tolerant taxa. Conversely, abundance will often decrease in
response to high stream flows, increases in fine sediment and/or with the presence of toxic
levels of substances.
EPT: Ephemeroptera, Plecoptera and Trichoptera; Mayflies, Stoneflies and Caddis flies,
respectively, are insect Orders that are commonly considered as pollution sensitive. Using
measures of their abundance and richness are informative means to assess stream health.
Ephemeroptera are considered one of the most intolerant taxa to mining disturbances. These
disturbances may include low pH, heavy metal contamination and increased sedimentation.
Percent Family Dominance: If a single taxon or several taxa from the same family dominate
a community, it indicates the area is under environmental stress or disturbance. As percent
dominance increases in an area, the biodiversity usually decreases.
Shannon Diversity Index: The relationship between the number of distinct taxa and their
relative abundances is used to measure community structure. The higher the Shannon
indexes number the greater the biodiversity. This ecological diversity index is calculated
using H` = -∑ S (pi ln pi) where S is the total number of taxa and pi is the proportional
abundance of the ith species.

Data Collection & Analysis
Quantitative macroinvertebrate samples were collected using Surber nets at each site.
Depending on the water levels, over the 5-year span (2000-2005) not all 20 sites were sampled
annually and some sites were only qualitatively sampled using Kick nets. Consequently, there
are some data gaps. In order to most accurately quantify the data, only quantitative data was
used in the analysis. This is primarily because there was not enough qualitative data to yield
meaningful results. Furthermore, there are other metrics used in the 5-year study span not
included in the analysis that may be useful for further interpretation of additional impacts to the
Henson Creek watershed. These data measure include: the number of families, evenness, biotic
indices, functional feeding group measures, clinger and long-lived taxa (BLM, 2000-2005).
Of the 20 macroinvertebrate sample sites, PALM-13 ,14 15 & 16 are located on the far reaches
of Henson Creek and are a good distance from Upper Palmetto Gulch. PALM 1-5 and PALM
17-19 are either situated in Upper Palmetto Gulch or in close proximity; whereas, PALM 6-10
are downstream or located off of another tributary (Figure 8.1; Map 8.1). PALM-11 is the only
sample site situated on the North Fork of Henson Creek (Figure 8.1; Map 8.1). Site PALM-12,
Upper Schafer Gulch, is a reference location for Upper Palmetto Gulch. It is also a first order
tributary to Henson Creek and lies at a similar elevation as Upper Palmetto Gulch (Table 8.1).
Reference sites serve as an indication of the potential biodiversity for a stream within a given
parameter. The National Aquatic Monitoring Center, 2000, suggests that new reference sites be
established in order to determine the effects of the Palmetto mine throughout the reaches of the
Henson Creek watershed. These additional reference sites should be situated on tributaries to
Henson Creek that are of the same stream order and within close proximity to 8,000-9,800 ft.
(2500-3000 m) (Vinson, 2000).
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Photograph 8.1. Sample site PALM-2. Photograph courtesy of Dennis Murphy, Department of the Interior
Bureau of Land Management, Montrose Field Office, 2007.

Photograph 8.2. Sample Site PALM-4. Photograph courtesy of Dennis Murphy, Department of the Interior Bureau
of Land Management, Montrose Field Office, 2007.
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Site Description
Tributary to Palmetto upstream from Palmetto Mine
Tributary to Palmetto above Palmetto Mine
South Tributary to Palmetto Gulch
Palmetto Gulch downstream from mine adit
Palmetto Gulch upstream of North Tributary
North Tributary to Palmetto Gulch
Palmetto Gulch upstream from Thoreau Cabin
Henson Creek upstream from Palmetto Gulch
Henson Creek upstream from Rose Cabin
Henson Creek downstream from Palmetto Gulch
North Fork Henson Creek
Upper Schafer Gulch
Henson Creek upstream from Capital City
Henson Creek upstream from Ute-Ulay mine
Henson Creek at Alpine Gulch
Henson Creek just upstream from Lake City
Below Wyoming adit and lower dumps
Wyoming mine at confluence of south tributary
S. tributary to Palmetto upstream from Wyoming mine confluence
Red Cloud Gulch near confluence with Henson Creek

Sample
Station #
PALM-1
PALM-2
PALM-3
PALM-4
PALM-5
PALM-6
PALM-7
PALM-8
PALM-9
PALM-10
PALM-11
PALM-12
PALM-13
PALM-14
PALM-15
PALM-16
PALM-17
PALM-18
PALM-19
PALM-20

Latitude
(decimal
degrees)

Longitude
(decimal
degrees)

Elevation
(meters)

37.972
37.972
37.973
37.974
37.980
37.980
37.981
37.984
37.977
37.980
38.018
37.961
38.001
38.021
38.019
38.024
37.971
37.974
37.974
37.977

107.579
107.578
107.575
107.574
107.567
107.567
107.561
107.558
107.553
107.557
107.514
107.553
107.472
107.388
107.359
107.322
107.574
107.570
107.570
107.554

3828
3822
3773
3755
3572
3572
3523
3493
3408
3456
3286
3597
907
2804
2737
2670
3828
3694
3694
3411

Table 8.1. Macroinvertebrate sampling locations according to latitude, longitude, elevation and a general written description.

Figure 8.1. Drawing of general
sampling site locations (not to scale).
Modified from Dennis Murphy,
Montrose, Colorado, US Department of
the Interior BLM, 2007.
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Photograph 8.3. Sample Site PALM-7. Photograph courtesy of Dennis Murphy, Department of the
Interior Bureau of Land Management, Montrose Field Office, 2007.

91

Map 8.1. This map illustrates the 20 Macroinvertebrate sample site locations and their proximity to mines, grazing allotments and roads &
trails. See Table 1. in the Geology Section (Mines of Henson Creek) of this for a list of mine names that correlates with the numbers in
white on this map.
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Graph 8.1. Macroinvertebrate Total Abundance according to site and year.
Source: United States Department of the Interior Bureau of Land Management, Montrose Field Office,
Colorado, 2000-2005.
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Graph 8.2. EPT Abundance according to site and year. Source: United States Department of the Interior
Bureau of Land Management, Montrose Field Office, Colorado, 2000-2005.
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Graph 8.3. Percent dominant family contribution according to site and year. Source: United States
Department of the Interior Bureau of Land Management, Montrose Field Office, Colorado, 2000-2005.
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Graph 8.4. Shannon Diversity Indices according to site and year. Source: United States Department of the
Interior Bureau of Land Management, Montrose Field Office, Colorado, 2000-2005.
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Graph 8.5. Taxa richness according to site and year. Source: United States Department of the Interior Bureau
of Land Management, Montrose Field Office, Colorado, 2000-2005.
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Graph 8.6. EPT richness according to site and year. Source: United States Department of the
Interior Bureau of Land Management, Montrose Field Office, Colorado, 2000-2005.
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Interpretation of Results
Overview of Potential Impacts & Disturbances
There are several factors that can influence macroinvertebrate diversity, as well as, overall
stream health. In the Henson Creek watershed, the primary influences to be considered are
impacts associated with mining, road use & maintenance, sheep grazing and recreational use,
such as fishing. The major impacts associated with mining include; heavy metal contaminates,
lowered pH and increased sediment. In addition, road use and maintenance may contribute to
increased erosion and sediment load into the watershed. The use of magnesium-chloride as a
dust suppressor may also have impacts that should be explored. In regards to recreation, bait
fishing may serve as a conduit for exotic species; whereas, fishing in general may affect aquatic
invertebrate diversity by altering their predator base. There are several sheep grazing allotments
within the watershed. Map 8.1. illustrates the BLM allotments; however, there are also grazing
allotments located in the Forest Service (USFS) area (northern area of the watershed) that are not
shown (reference the land management section of this document for a spatial reference). Sheep
grazing may impact the watershed by disturbing and decreasing vegetation through over-grazing
and general trail use. These activities could increase soil exposure and lead to higher
sedimentation in the surface runoff. Furthermore, sheep feces are a source of organic input,
which has proven to negatively affect aquatic invertebrate biodiversity. The National Aquatic
Monitoring Center suggests organic enrichment can result in an increase in pollutant tolerant
taxa, indicating that organic pollution increases dominance and therefore decreases biodiversity.
Unfortunately, there is virtually no data regarding total or fecal coliform for the Henson Creek
watershed and therefore, the impact of sheep grazing, if any, is not measurable at this time.
Areas of High Impact
Within the Henson Creek watershed, it is evident the Upper Palmetto Mine has had an extreme
and devastating effect on macroinvertebrate biodiversity. Sample sites PALM 1-7 & PALM 1720 (Photographs 8.1-8.4) had little to no aquatic invertebrate abundance over the 5-year study
span (Graph 8.1). The total taxa richness was poor when compared to downstream locations
such as PALM 8-16 (Graph 8.5; Photographs 8.5-8.7); however, Mark Vinson with the National
Aquatic Monitoring Center (2000) mentions that the taxa richness at these downstream locations
is considerably less than streams in southern Colorado at the same elevations outside of the
Henson Creek watershed. This may indicate that biodiversity within the lower reaches of
Henson Creek has been impacted, despite having higher richness when compared to the upper
reaches and Palmetto tributaries. Vinson (2000) suggests establishing downstream reference
sites, below Capitol City, to help determine the level of impact within the lower Henson Creek
reaches. Without comparison sites, analysis is limited to speculation.
The percent dominant family contribution is disturbingly high (up to 100%) in the Upper
Palmetto Gulch and nearby sample sites (Graph 8.3); interestingly, the Shannon Diversity
Indices are variable and surprisingly high within some of these sites (Graph 8.4). Generally
speaking, percent dominant family contribution and Shannon Diversity Indices are inversely
proportionate. However, based on the sites with the lowest Shannon Indices, sites PALM 2, 4, 6
& 17 appear to be most heavily impacted. Overall, EPT abundance and richness within sample
sites PALM 1-7 & 17-20 (Graph 8.2; Graph 8.6, respectively) is mediocre and suggests pollution
is compromising stream health.
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Schafer Gulch, PALM 12, is a comparison site for Upper Palmetto Gulch. Comparatively,
Schafer Gulch and Upper Palmetto Gulch are very different in terms of aquatic invertebrate
diversity. As mentioned earlier, there are several factors that can alter or affect
macroinvertebrate biodiversity; however, water quality analysis yields some interesting results.
The Upper & Lower Hough mines are situated within the upper most reaches of Palmetto Gulch
(Map 8.1) and are ranked as the highest concern for physical & biological impacts (Krabacher et
al., 2006). The Upper and Lower Hough mines have pH values of 2.6 and 2.4, respectively
(Map 8.1). In addition, Upper and Lower Hough Copper-Zinc Indices (CZI) are 1.3 and 2.7,
respectively. The United States Geological Survey (USGS) conducted a study analyzing
bioaccumulation of potentially toxic metals by stream biota and the results showed copper (Cu)
and zinc (Zn) as primary concerns to aquatic organism health. However, it is important to note
no single concentration defines aquatic health, because copper and zinc concentrations differ
considerably when measuring mortality of sensitive versus tolerant species. The CZI formula
provides a reference for the magnitude of dissolved copper and zinc concentrations in the water
and how it pertains to aquatic life (USGS, 2002). CZI is calculated as [(Cu in ppb/20) + (Zn in
ppb/200)]/2; CZI less than 1 is “good” and CZI greater than 1 is “bad”. Since both the Upper
and Lower Hough mines are contributing headwaters to Henson Creek and exceed a CZI value
of 1 and have highly acidic pH’s, they are unmistakably contributing to compromised water
quality and aquatic biodiversity in Palmetto Gulch and may also be affecting downstream
reaches.

Photograph 8.4. Sample site PALM-17. Photograph courtesy of Dennis Murphy, Department of the
Interior Bureau of Land Management, Montrose Field Office, 2007.
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Photograph 8.5. Sample site
PALM-11. Photograph courtesy
of Dennis Murphy, Department of
the Interior Bureau of Land
Management, Montrose Field
Office, 2007.

Photograph 8.6. Sample site PALM-13. Photograph
98 courtesy of Dennis Murphy, Department of
the Interior Bureau of Land Management, Montrose Field Office, 2007.

Photograph 8.7. Sample site PALM-15. Photograph courtesy of Dennis Murphy, Department of the
Interior Bureau of Land Management, Montrose Field Office, 2007

Summary of Impacts
According to the analysis, the Upper and Lower Hough mines and Upper Palmetto Gulch appear
to be primary sources of contamination to the watershed and the biggest threats to the integrity of
the overall stream health. It is important to note further analysis, including the North Fork of
Henson Creek and other tributaries downstream, should be made in order to more accurately
quantify the major impacts to the stream health in the Henson Creek watershed. In regards to the
Hough mines and Upper Palmetto Gulch, the low pH and high concentrations of copper and zinc
may also be decreasing biodiversity and water quality in the lower reaches of Henson Creek. A
clearer understanding of the magnitude of impact Upper Palmetto Gulch has had on the water
quality in Henson Creek may be attained by collecting as much pre-reclamation data as possible
and referencing it with post-reclamation data. In regards to organic input (mainly fecal), pH
levels and additional reference sites there are several data gaps. Additional considerations
should be made to quantify the organic input into Henson Creek and how it may affect
macroinvertebrate biodiversity and stream health. In addition, a more in depth breakdown of the
sources of acidic pH within the watershed and their effects to the ecological integrity of Henson
Creek may also yield meaningful water quality information.
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Chapter 9: Henson Creek Watershed Vegetation
By Melody De Los Santos

Overview
The Henson Creek watershed is largely characterized by alpine and sub-alpine life zones with a
small portion of upper montane. The break between the tundra and forest occurs at
approximately 12,000 feet, where the aspen, spruce and fir trees form a mosaic with alpine and
sub-alpine meadows (Map 9.1). Near the confluence of Henson Creek and the Lake Fork of the
Gunnison River is the upper montane life zone with mixed conifer and Douglas fir, as well as
some ponderosa pines interspersed along the cliffs. The riparian corridor lies along the entire
reach of the watershed and is also found in the upper montane zone as a mosaic of cottonwood,
alder and willows.

Vegetation According to Elevation Life Zones & Dominance
The following information regarding elevation life zones was derived using ArcGIS and 2007
United States Department of Interior Bureau of Land Management data, which was obtained
from the Gunnison County of Colorado office (Map 9.2). The vegetation was classified using
the July 2003 Colorado Vegetation Classification Project (CVCP) guidelines obtained from the
data information source web page. The plant genus and species names were obtained from the
Colorado National Heritage Program (CNHP) and the Lone Pine Field Guide: Plants of the
Rocky Mountains.
The alpine life zone accounts for 57% of the watershed and is within an elevation range of
11,500-14,309 feet. Rock accounts for 43% of the land cover in this life zone; however, 36% of
the landscape at this elevation is dominated by alpine meadows. These meadows consist of
alpine forbs and grasses mixed with steep rocky hillsides and rock outcrops. The alpine meadows
are high elevation areas above tree line (>12,000 ft.) and the vegetation includes grasses, forbs
and sedges. The basic species for an alpine meadow often include the following grasses and
forbs: alpine timothy (Phleum alpinum), alpine bluegrass (Poa alpina), spike trisetum (Trisetum
spicatum), alpine sagebrush (Artemsisa scopulorum), yarrow (Achillea millefolium), Ross` avens
(Geum rossii), American bistort (Polygonum bistortoides), sticky polemonium (Polemonium
viscosum), wild strawberry (Fragaria virginiana), and various sedge species. The subdominant
land cover is a coniferous mixture of Engelmann spruce (Picea engelmannii) and sub-alpine firs
(Abies lasiocarpa) with a small portion of associated Douglas fir (Pseudotsuga menziessi),
contributing 10% to the land cover. In addition, 8% of the landscape accounted for in this zone
is a combination of upland willows and shrubs. This vegetation class is found only at high
elevations (~11,500 ft. or higher), and is consequentially defined as a high elevation shrub land.
It is dominated by willow species that may include snow, arctic (Salix arctica) and mountain
(Salix monticola) willows. The white-stemmed gooseberry (Ribes inereme) and common juniper
(Juniperus communis) are also usual associated shrubs.
The sub-alpine life zone accounts for 35% of the watershed and is within an elevation range of
10,000-11,499 feet. This life zone is predominantly a conifer mixture of Engelmann spruce and
sub-alpine fir. The coniferous forest contributes to 35% of the sub-alpine life zone in the Henson
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Creek watershed. At the highest points in this life zone, 8% of the land cover is an upland
willow and shrub mixture. In addition, just below the timber line, sub-alpine meadows account
for 14% of the land cover. Generally speaking, sub-alpine meadows consist of high elevation
herbaceous vegetation and shrubs such as shrubby cinquefoil (Dasiphora fruticosa). As the
elevation reaches into the lower sub-alpine life zone, 13% of the vegetation is a
coniferous/deciduous forest mixture, co-dominated by Engelmann spruce/sub-alpine fir and
quaking aspens (Populus tremuloides). The associated conifers are mainly Douglas fir; however,
white firs (Abies concolor) have also been observed in the area in low numbers. Overall, 14% of
the deciduous forest is accounted for by quaking aspens where the understory may include
snowberry (Symphoricarpos spp.), serviceberry (Amerlanchier alnifolia) and common juniper
shrubs. Within this life zone 14% of the land cover is rock, talus slope or rock outcrops.
The montane life zone falls within 8,000-9,999 feet. The upper montane life zone accounts for
8% of the watershed and is within an elevation range of 8,707-9,999 feet. In the Henson Creek
watershed, a mixed deciduous/coniferous forest is co-dominated by Engelmann spruce, subalpine fir, blue spruce (Picea pungens), and quaking aspens dominates this life zone and
contributes 23% to the landscape. Again, the conifer associates of this community are Douglas
fir along with the occasional white fir. In this case, Douglas firs account for 18% of the land
cover. Quaking aspens with their associated understory shrubs are 10% of the mosaic, whereas,
the Engelmann spruce and sub-alpine firs are only 8% at this elevation. Rock accounts for 17%
of the cover and there are a small number (2%) of ponderosa pines (Pinus ponderosa) dispersed
along the cliff edges at the lower reaches of this life zone within the watershed. The willow and
riparian corridor is narrow and contributes 3% to the vegetation along with an additional 3% of
open meadows and floodplains. At the lower reaches, a small portion of grass and forb
rangeland interspersed with sagebrush and grass assorted communities add 6% to the landscape.
Some of the associated graminoids (grasses or grass like plants such as rushes & sedges) may
include both perennial and annual grasses such as: crested wheat grass (Agropyron cristatum),
smooth brome (Bromus inermis), blue gramma (Bouteloua gracilis), cheat grass (Bromus
tectorum) and blue bunch wheat grass (Agropyron spicatum). Forbs (non-woody plants
excluding: grasses, rushes & sedges) may include: common dandelion (Taraxacum officinale),
spear leaf buckwheat (Erigonum spp.) and clover (Trifolium spp.). Big sage (Artemisia
tridentate), black sage (Seriphidium novum) and/or sand sagebrush (Artemisia filifolia Torr.)
principally dominates the sagebrush community. This plant community is often associated with
rabbitbrush (Chrysothamnus spp.), bitterbrush (Purshia tridentate), broom snakeweed
(Gutierrezia sarothrae), serviceberry and snowberry.
The aspect, or direction a slope faces, must be considered when classifying life zones. Northfacing slopes receive about one-third the amount of solar radiation (sunlight) that south facing
slopes receive, so plants growing there are similar to plants found at higher elevations, or in more
northern latitudes. The south-facing slopes receive full sunlight and are covered in vegetation
typical for the given elevation (Diagram 9.1).
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Map 9.1. Henson Creek Elevation Life Zones by Percent Coverage.
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Map 9.2. Henson Creek Vegetation Dominant Cover by Elevation Life Zone.
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Natural Plant Communities
The following information regarding natural plant communities, potential conservation areas and
rare vascular plants has been analyzed and summarized from data obtained from the Colorado
National Heritage Program, 2007. Maps 9.3 & 9.4. illustrate general site location and proximity
to grazing, trails and roads.
Montane Riparian Shrubland & Forest
The riparian corridor most threatened by anthropogenic effects is situated within the middle and
lower reaches of Henson Creek. The road and steep adjacent cliffs confine the riparian zone to a
2-3 meter buffer along the stream bank. The vegetation is dense in the riparian areas where tall
shrubs create the mosaic with open space interspersed along the floodplains. Thinleaf alder
(Alnus incana) and Drummond’s willow (Salix drummondiana) co-dominate the shrub layer with
greenleaf willow (Salix lucida ssp. caudata) and narrowleaf willow (Salix exigua) interspersed.
The canopy cover is sporadic at the lower elevations; however, the upper reaches of the drainage
have a consistently developed canopy layer of narrowleaf cottonwood (Populus angustifolia) and
blue spruce (Picea pungens). An assortment of short shrubs and mesic herbaceous species create
a sparse understory. Whitestem gooseberry (Ribes inerme), Wood’s rose (Rosa woodsii),
California nettle (Urtica dioica ssp. gracillis), bluejoint (Calamagrostis canadensis), tall-fringed
bluebells (Mertensia ciliata), common cowparsnip (Heracleum maximum) and field horsetail
(Equisetum arvense) are some of the common low cover plants within the riparian zone.
The Colorado Natural Heritage Program (CNHP) considers this natural community as a Potential
Conservation Area (PCA). PCA are areas within the landscape that may include a single
occurrence of a rare element or a suite of rare elements or significant features (CNHP, 2007).
Each PCA is ranked according to its biodiversity significance, domain value, value rank and state
& global status (Table 9.2). The CNHP has ranked this sites biodiversity significance as high
(B3) (Table 9.2). The Alnus incana and Salix drummondiana shrubland making up the Montane
riparian community is ranked as both globally and state vulnerable (G3/S3) (Table 9.2); in
addition, the Populus angustifolia, Picea pungens and Alnus incana woodland also meet the
G3/S3 ranking (Table 9.2). This site is “A” ranked for its occurrence of the thinleaf alderDrummond’s willow community and “B” ranked for the narrowleaf cottonwood-blue
spruce/thinleaf alder woodland community (Table 9.2). The significance of this site regarding its
aesthetic, recreational and ecological values, including its role in maintaining the ecosystems
health is considered high (V2) (Table 9.2). The site provides erosion control, wildlife habitat and
serves as a partial means of remediation of environmental toxins associated with mining.
The primary disturbances in the area are historical mining activities, the adjacent road,
development and recreational uses such as off-road vehicle use, fishing, camping, hiking and
biking. The predominant land use is recreation, with some residential development on private
lands. These disturbances allow for exotic species to become fairly common within the
drainage; however, they are not dominant or forming monocultures. Some of the observed
exotic species in the disturbed sites are Kentucky bluegrass (Poa pratensis), common dandelion
(Taraxacum officinale) and Canada thistle (Cirsium arvense).
Presently, the greatest threat to this natural community appears to be human disturbance
associated with road use and maintenance. There is evidence that the effects of winter
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maintenance by snowplows are damaging the vegetation (Photograph 9.1). In addition, the
riparian habitat is receding as the road widens with continued use. Additional considerations
should be made for off-site influences including mining, continued road use and maintenance,
recreational use, development and water diversion.

Photograph 9.1. Riparian corridor along Henson Creek. Photograph illustrates impacts to vegetation by ongoing
road maintenance. View is to the southwest, looking in the upstream direction. Photograph taken by Kevin
Alexander on March 26, 2007.

Iron Fen Wetlands: East Fork Alpine Gulch & Matterhorn Creek
East Fork Alpine Gulch
Alpine Gulch is a second order tributary to Henson Creek in the lower sub-alpine elevation with
a unique wetland community. These wetlands are classified as iron fens and occur along two
sections of the East Fork first order tributary. They are classified as fens as they are primarily
groundwater fed. Iron fens are specialized peatlands restricted to the Colorado Rockies mineral
belt. They have organic Histosol soils with high amounts of peat accumulation. Iron-rich, acidic
hydrology, limonite deposits and the presence of distinct acid tolerant bryophytes and vascular
plants characterize the iron fens of the southern Rocky Mountains.
Iron fen wetland diagnostic species include: sphagnum (Sphagnum sp.), Engelmann spruce,
water sedge (Carex aquatillis) and bluejoint. Another commonly associated species is the Resin
birch (Betula gladulosa); however, it is not found at this specific fen. The species composition
in this community is low due to the acid and mineral-rich hydrology, in which only specialized
species can grow.
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This natural community is considered to be a PCA with a biodiversity significance rank of very
high (B2) (Table 9.2). The state and globally imperiled (G2/S2) occurrence of the distinct
wetland community of Picea engelmannii/Betula glandulosa/Carex aquatilis and Sphagnum
angustifolium is “A” ranked and is characterized by the highest value level (V1) (Table 9.2).
The unique species composition and hydrology of this area provide outstanding ecological value
by providing wild habitat, aquifer recharge and aesthetic beauty.
The area is predominantly utilized for recreational purposes; although, the area may still
experience pressures associated with developmental and residential disturbance through altered
hydrology from isolated mining claims. Some exotics, white clover (Trifolium repens) and
common dandelion are found along the area’s old roads and trials, but they contribute little to no
cover within the fens. The CNHP states that activities such as mining near Red or Grassy
Mountains, deforestation, overgrazing or recreational use, development and water diversion are
all influences possibly detrimental to the ecological integrity of this site.

Matterhorn Creek
Matterhorn Creek is a first order tributary to the North Fork of Henson Creek and originates in
alpine to upper sub-alpine elevation. The iron fen wetland site is just below treeline and lies
along the upper reaches of Matterhorn Creek. The site rests in an open valley surrounded by
highly erosive soils and moderate slopes. The fens groundwater source flows from below iron
beds along the eastern slopes of the drainage; there are also several iron rich springs within the
wetland. These springs influence and shape the topography creating the large sloping wetland.
The vegetation within the fen is highly concentrated below the numerous slope seeps positioned
along either side of the primary iron spring. As with the Alpine Gulch site, the vegetation is
chiefly dominated by water sedge, sphagnum, and bluejoint with engelmann spruce present as a
colonizing layer. Again, Resin birch, a common diagnostic species of iron fen wetlands is absent
from this site; however, unlike the Alpine Gulch wetland, the absence may be attributed to the
high elevation of the Matterhorn wetland.
The fen is highly saturated in some areas due to perennial groundwater flow below the main
spring. Over time these saturated sites have formed large sheets of limonite (hydrated iron-oxide
mineral); consequently, there is little to no vegetation in these areas. A dense layer of water
sedge and diamond-leaf willow (Salix planifolia) covers the southern edge of the fen and
becomes patchy along the northern reaches. The adjacent upland is predominately xeric alpine
meadow with common species like Ross` avens (Geum rossii), creeping sibbaldia (Sibbaldia
procumbens) and Engelmann spruce.
This PCA has a biodiversity significance rank of very high (B2) and scores the highest value
level (V1) (Table 9.2). The state and globally imperiled (G2/S2) occurrence of the distinct
wetland community of Picea engelmannii/Betula glandulosa/Carex aquatilis and Sphagnum
angustifolium is “A” ranked (Table 9.2). Ecologically the areas values are outstanding and
contribute to the ecosystems health by providing wildlife habitat and aquifer recharge.
The land in this area is primarily used for sheep grazing and recreation. The popular
Matterhorn/Wetterhorn pack trail is a potential source of disturbance to the site and may also
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serve as a source for exotic species introduction (for a more detailed analysis of exotic species
see the recreation section of this document). Currently, no exotics have been observed in the
vicinity. Sheep grazing occurs late in the season (July-August). Past mining, overgrazing,
extreme recreational use and water diversion are things that could negatively affect the sites’
viability. CNHP recommends monitoring the species composition along the trail for invasive or
exotic species to preserve site quality.

Alpine Wetland
A natural alpine wetland plant community exists northeast of Engineer Pass in the area of
American flats. The site is situated within the alpine life zone of the western slope of the San
Juan Mountains. It is here that the headwaters of Henson Creek are formed from several springs
joining in the area. Hydric soils are common in the region and are associated with several
perennial seeps. The wetland occurs intermittently over a vast region of late snowmelt areas,
small swales and gentle slopes. Xeric alpine meadows dominate the landscape and common
species like Ross` avens, creeping sibbaldia, Parry’s clover and tufted hairgrass are present. Late
snowmelt areas, depressions and mesic contours contain small patches of black alpine sedge
(Carex nigricans) and Drummond’s rush (Juncus drummondii). Black alpine sedge occurs in
semi-monocultures in several areas with Drummond’s rush forming small-interspersed patches.
Contrastingly, other areas consist predominantly of Drummond’s rush with black alpine sedge
providing low consistent cover. Commonly observed graminoids and forbs include tufted
hairgrass, alpine timothy, native sedge, white marsh marigold, American alpine speedwell and
Eastwood’s podistera.
This alpine wetland is rated as a PCA with moderate biological significance (B4) (Table 9.2).
The state ranked imperiled (GU/S2) occurrence of the Carex nigricans/Juncus drummondii
alpine herbaceous wetland community is “A” ranked. It also scores high values (V2) (Table
9.2). In addition to providing aesthetic value, the site is a source of biodiversity within the
watershed. It provides valuable wildlife habitat and serves as a basis for aquifer recharge and
discharge.
The primary disturbances in the area are anthropogenic in origin. The Alpine Loop National
Backcountry Byway is adjacent to the site and is a source of widespread recreation. In addition,
sheep grazing, old roads and mines are apparent throughout American Flats. No exotic species
are currently noted in the area; however, the road and trails may serve as a conduit and should be
monitored. The ecological integrity of the site may be compromised by off-site activities such as
mining, improper livestock grazing, extensive recreational use and water diversion.

107

Vascular Plants
There are several unique and rare vascular plants located within the Henson Creek watershed
boundaries. Below is a table with a list of the occurring species and their state and global ranks
(Tables 9.1& 9.2; Map 9.4).

Common Name
Southern maiden-hair
Slender rock-brake
Thick-leaf whitlow grass
San Juan whitlow grass
Large-flower globe mallow
Tundra buttercup
Rothrock townsend-daisy

Scientific Name
Adiantum capillus-veneris
Cryptogramma stelleri
Draba crassa
Draba graminea
Iliamna gradiflora
Ranunculus gelidus ssp. grayi
Townsendia rothrockii

Global Rank
G5
G5
G3
G2
G3?Q
G4G5
G2G3

State Rank
S2
S2
S3
S2
S1
S2
S2S3

Table 9.1. Rare Vascular Plants found in the Henson Creek watershed. Data source: CNHP, 2007.
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*Site Significance
B1: Outstanding Biodiversity
Significance
B2: Very high Biodiversity
Significance
B3: High Biodiversity Significance
B4: Moderate Biodiversity
Significance
B5: General interest/open space
B?: Unknown
****Global Rank

**Domain Value
A: Excellent

***Values Rank
V1: Outstanding Values

B: Good

V2: High Values

C: Fair
D: Poor

V3: Moderate Values
V4: No known values

E: Extant
F: Failed to find
*****State Rank

V5: Negative or counter values
V?: Unknown

G1: Globally critically imperiled;
typically 5 or fewer occurrences

S1: State critically imperiled; typically 5 or few
occurrences

G2: Globally Imperiled; typically 620 occurrences
G3: Globally vulnerable; typically
21-100 occurrences
G4: Globally apparently secure;
usually > 100 occurrences

S2: State imperiled; typically 6 to 20 occurrences

G5: Globally demonstrably secure
although it may be rare in parts of its
range
G?: Unranked; element is not yet
ranked globally
GU: Unrankable; not enough
information is known
Q: Taxonomic status is questionable

S5: State demonstrably secure

S3: State vulnerable; typically 21-100 occurrences
S4: State apparently secure; usually > 100
occurrences

S?: Unranked; element is not yet ranked in the state
SU: Unrankable; not enough information is known
SH: Historically known with hopes of rediscovery

Table 9.2. Data dictionary for Colorado National Heritage Program Potential Conservation Area Reports,
2007.

*Biological Significance Rank: the assigned value indicates the rating that best describes the
significance of the site in terms of its biological diversity.
**Domain Value: the rank assigned to the element of occurrence (EO) represents a comparative
evaluation that summarizes the following factors: quality, condition, viability and defensibility.
***Values Rank: the value indicates the rating that best describes the significance of the site in
terms of its aesthetic, recreational, open space and other ecological values; these include the sites
role in maintaining ecosystem health (i.e. providing habitat, aquifer recharge, erosion control).
****Global Rank: best characterizes the relative rarity or endangerment of the element
worldwide.
*****State Rank: best characterizes the relative rarity or endangerment of the element state
wide.
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Map 9.3. Potential Conservation Areas in Henson Creek watershed. Gazing allotments and roads & trails are compliments of the United States
Department of the Interior Bureau of Land Management, Gunnison County, Colorado, 2007. Potential Conservation Area data was obtained
through Colorado National Heritage Program, 2007.
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Map 9.4. Henson Creek Rare Vascular Plants by general location within the watershed and their proximity to roads, trails and grazing.
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Fire
According to Gerry Chonka with the USFS, the Henson Creek watershed has no previous or
current forest fire management plans; however, the land management section of this document
discusses future fire management for the watershed. There is historical evidence of large fires
occurring sometime during 1850-1900. It is ascertained that many of these fires may have been
of an anthropogenic origin; however, lightning is another possible source. Gerry explained that
Native Americans would sometimes set fires known as “grudge-fires” to detour settlers or
prospectors from the area; in addition, prospectors would also intentionally start fires to clear the
vegetation in a targeted area. In the last 50 years, a handful of small tree fires have occurred,
but none of great impact or significance. According to the USFS, the Henson Creek watershed is
situated at a low risk fire zone; however, fire suppression may alter the stands over time and
increase the likelihood of fires in the future (Diagram 9.1).

Diagram 9.1. Fire’s Footprint and elevation life zones according to aspect.
(USFS, 2001).
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Summary
The Henson Creek watershed possesses a plethora of unique plants and plant communities.
These include: alpine wetlands, iron fens, riparian forest and shrublands and several state ranked
critically imperiled to vulnerable vascular plant species. The viability of these elements may be
threatened by the residual effects of historical mining activities, road use and maintenance,
development, grazing, introduction of exotic species and recreational uses such as off-road
vehicle use, fishing, camping, hiking and biking (additional information regarding recreation in
the watershed can be found in the recreation section of this document). The watershed is
primarily made up of alpine and sub-alpine life zones, with a small portion of the upper montane.
The dominant vegetation in these zones may be persistent over time or shifting in response to
human disturbance and global climate change. In order to measure vegetative change over time,
large scale aerial photos of the area could potentially be examined over a given time period or
standard monitoring plots could be implemented. This method would provide a qualitative
means to observe any obvious changes in dominant stands.
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Chapter 10: Wildlife Species and Habitat
By Karen Nelson

Species and Habitat Characterization
This section of the Henson Creek watershed analysis characterizes the species and habitat
component of the Henson Creek watershed. Population information, distribution, habitat needs
and other information regarding watershed analysis from a wildlife perspective is covered.
Tables 10.1, 10.2 and 10.3 list indicator species and sensitive species either present or potentially
present in the watershed. These species were selected as part of the analysis for several reasons.
The first is based on their ecological importance. These species are vital to ecological health
because of their roles as predators, browsers or grazers and food sources for other wildlife. Other
species were described because they play important roles as indicators of environmental health.
The third reason for selection of the species characterized for the watershed analysis is based on
economic value. Wildlife such as elk and mule deer are economically important because of their
appeal to hunters and wildlife viewers. Local businesses revolving around hunting depend on the
health of these populations to attract clients. These species also attract tourists interested in
viewing wildlife. All of these reasons were taken into account when selecting which wildlife
species best characterize the Henson Creek watershed. The following section of the watershed
analysis describes several of the species present in the Henson Creek watershed.
Terrestrial Wildlife
The diverse wildlife habitats present within the Henson Creek watershed, contain many species
ecologically and economically important to the area. These species have multiple values
including recreation, ecological and intrinsic values. Examples of this wildlife are elk, mule deer,
Canada lynx, the brown-capped rosy finch and the white-tailed ptarmigan. Several of these
species are considered indicators of environmental health and are important in determining
proper management techniques. In addition to containing several indicator species, the Henson
Creek watershed is also home to several species of concern with federal or state listing status.
Indicator Species
Indicator species are generally considered the first species to show the effects of environmental
degradation. They tend to be more sensitive to environmental changes than other species. When
monitored, indicator species allow biologists to see the effects of environmental changes and
degradation and can be used as early signs of potential ecological problems.
Determination of indicator species for the Henson Creek watershed is based on the U.S. Forest
Service (USFS) Indicator Species Assessment for the Grand Mesa, Uncompahgre and Gunnison
National Forests (GMUG). The USFS recommendations were then cross-referenced with known
or potential species occurrences within the Henson Creek watershed. Indicator species and
species with economic and ecological value either present or potentially present within the
Henson Creek watershed are listed in Table 10.1. Indicator species within the watershed are
described in the following section.
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Table 10.1. Indicator species and wildlife with economic and ecological value that are present or
potentially present in the Henson Creek watershed (BLM, CDOW, USFS 2007)

Federal
Status

State
Status

Northern goshawk
White-tailed ptarmigan

---------------

Leucosticte australis
Sphyrapicus nuchalis*
Mammals
Alces alces*

Brown-capped rosy finch
Red-naped sapsucker

---------------

-------Small
Game
---------------

Moose

--------

Canis latrans*
Castor canadensis*
Cervus elaphus*

Coyote
Beaver
Elk

----------------------

Lynx rufus
Martes americana
Odocoileus hemionus*

Bobcat
American marten
Mule deer

----------------------

Felis concolor*

Mountain lion

--------

Ovis canadensis*

Bighorn sheep

--------

Ocreamnos americanus*

Mountain goat

--------

Usus americanus*

Black bear

--------

Scientific Name
Birds
Accipter gentiles
Lagopus leucurcus*

Common Name

Big
Game
Furbearer
Furbearer
Big
Game
Furbearer
-------Big
Game
Big
Game
Big
Game
Big
Game
Big
Game

*Indicates confirmed presence within the Henson Creek watershed.
The Henson Creek watershed is known to contain white-tailed ptarmigan (Lagopus leucurus),
which is an indicator species for the presence of alpine tundra and subalpine deciduous shrub
(USFS, 2007). For this ground-dwelling bird, habitat consists of high altitude willow marshes
and conifer forests. During much of the year, the white-tailed ptarmigan can be found at or above
timberline in areas of dense willow thickets. The diet of these birds consists mainly of willows,
but they are also known to consume needles of spruce (Picea spp.), pine (Pinus spp.) and fir trees
(Abies spp.) (USFS, 2007). They are considered a good indicator species because they are easily
monitored when habitat is accessible, and their success is an indicator of habitat quality. Several
studies have been done regarding the white-tailed ptarmigan and habitat conditions in the
Henson Creek watershed. One such study researched the effect of cadmium on white-tailed
ptarmigans in the watershed. The report found high levels of cadmium in all ptarmigans
analyzed. In addition, populations and breeding densities were low (Larison, 2003) compared to
populations outside the Colorado mineral belt. These results are attributed to the effects of
historical mining and natural mineralization in the Henson Creek watershed. In addition to the
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indication of the effects of mining, white-tailed ptarmigan are also indicators of the effects of
management activities including loss of willow stands, usually associated with domestic sheep
grazing and recreational uses (USFS, 2007). These birds are also indicators of habitat health for
other species, such as elk and bighorn sheep, because they also depend on willow stands for
food.
Elk (Cervis elaphus) are also considered by the USFS as management indicator species and are
present within the Henson Creek watershed. Elk are considered indicators for habitat with
minimum human disturbance. In addition to being indicators of general forest health, elk are a
species of high economic value and public interest (USFS, 2005). Elk can be easily and
efficiently monitored and their response to management activities is easily observed.
Management of optimal elk herd sizes is done by the Colorado Division of Wildlife (CDOW)
based on habitat and resource availability. Management of elk habitat is done by the Bureau of
Land Management (BLM) and USFS. The three agencies work together to achieve population
goals.
CDOW determines population goals for game management units (GMU) and uses hunting
activities to achieve these goals. More information on hunting can be found in the human uses
section of this analysis. According to the Rocky Mountain Elk Species Assessment done by the
USFS in 2005, elk population numbers have shown a steady increase throughout the Grand
Mesa, Uncompahgre and Gunnison (GMUG) National Forests. Data collected regarding elk
populations in the area show the variability of total population numbers from year to year and the
increase of population over time (Figure 10.1).
Elk Population Trends
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Figure 10.1. Elk population trends on the GMUG National Forest from 1980 through 2007 (CDOW, 2007)
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Mule deer (Odocoileus hemionus) are known to occur in the Henson Creek watershed are also
considered an indicator species by the USFS for the GMUG. This big game animal was selected
as an indicator species due to public interest and high economic value and their ease of
monitoring. Mule deer populations are also indicators for productivity and conditions of early
successional forest vegetation (USFS, 2005). Early successional forest vegetation refers to new
forest growth, generally consisting of shrubs and saplings with understory. Mule deer inhabit
grasslands, shrublands, woodlands and mountain forests. They prefer high elevation zones in
mountainous regions in the summer and lower elevations in the winter. Mule deer are adapted to
open regions, but prefer cover in the winter. They are primarily browsers, feeding on several
thousand different plant species across their range (Snyder, 1991). Their predators are humans,
domestic dogs, black bears, mountain lions, lynx, bobcats and golden eagles. The mule deer herd
known to inhabit the watershed is called the Powderhorn deer herd. Their population trends are
shown below (Figure 10.2). Mule deer population sizes are determined by habitat conditions and
resource availability and are regulated by the CDOW through hunting. The BLM and USFS
manage habitat for mule deer on federally owned land.
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Figure 10.2. Mule Deer population trends for the Henson Creek watershed (CDOW, 2007)

Bighorn sheep (Ovis canadensis canadensis) are found in the Henson Creek watershed,
specifically in game management unit S33. Habitat quality for unit S33 is considered excellent
for bighorn sheep (Diamond, 2005). This big game species typically inhabits steep, high
mountain terrain dominated by grass, low shrubs and areas near open escape (CDOW, 2007).
They are grazers, feeding in woodlands, meadows and alpine tundra. Bighorn sheep are an
indicator species for the presence of alpine, subalpine tundra and mountain meadow grassland
(USFS, 2007). Their population numbers are managed by the CDOW, while habitat is managed
by the BLM and USFS.
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The American marten (Martes americana) is an indicator species for the GMUG and is found
within the Henson Creek watershed. They are indicators for species dependent on late seral old
growth forest (forests with large trees and greater than 70% tree crown cover) which also include
the snowshoe hare, lynx, red backed vole and some cavity and snag dependent species (Snyder,
1991). They primarily occupy old growth forests with thick understory and abundant downed
wood. Martens do not respond well to forest fragmentation. It has been shown that logging has a
detrimental effect on marten populations (Snyder, 1991); however, logging operations are not
present in the Henson Creek watershed. The American marten is not federally or state listed and
knowledge of their population trends and distribution within the watershed would be beneficial
in assessing the quality of old-growth forests. Actual population numbers and distribution for
martens in the watershed have not been assessed.
American beavers (Castor canadensis) are found in riparian areas throughout North America.
Beavers are known to occupy the riparian areas of the watershed and are an indicator species for
stable aquatic habitat. Beavers are also indicators of quality riparian vegetation, adequate water
and shallow gradients as well as the presence of wildlife species such as northern river otters.
Preferred habitat vegetation for beavers includes quaking aspen (Populus tremuloides), willow
(Salix spp.), alder (Alnus spp.) and cottonwood (Populus spp.), all of which are present in the
Henson Creek watershed (Tesky, 1993). Beavers can live in close proximity to humans as long
as adequate food and habitat requirements exist (Tesky, 1993). Human activities near waterways,
such as road usage and land clearing, can have negative effects on American beaver habitat
quality. These activities may reduce the quality and quantity of the habitat through food and
shelter resource degradation and removal. Beavers are able to live in highly acidic water as long
as sufficient food is available (Tesky, 1993). In addition, beaver activity can be beneficial to
other animal species such as fish, waterfowl and several mammals because they tend to improve
water system stability and promote forage growth.
The red-naped sapsucker (Sphyrapicus nuchalis), is an indicator species on the Gunnison
National Forest for aspen habitat associated with riparian areas with a willow component (USFS,
2005). They are generally found in foothills and lower elevations, but may be found in higher
mountains. Red-naped sapsuckers feed in sap wells in conifer trees or aspen and cottonwoods
associated with willow riparian areas (USFS, 2005). The Breeding Bird Survey (BBS) has been
monitoring populations of red-naped sapsuckers since 1966 in Colorado and has found evidence
suggesting increasing populations. Actual numbers present within the Henson Creek watershed
are unavailable at this time.
The northern goshawk (Accipiter gentilis) is known to occur throughout the state of Colorado.
They are found in the Henson Creek watershed; however, their exact numbers and distributions
are unknown. Northern goshawks are considered indicator species in the Gunnison National
Forest by the USFS for aspen and aspen with conifer understory or mixed conifer forest types
and can be effectively and efficiently monitored (USFS, 2007). They are forest dwellers whose
habitat generally consists of ponderosa pine (Pinus ponderosa) and spruce-fir forests as well as
mixed species forests (Griffith, 1993). Goshawks use a wide variety of forest successional stages
for different purposes. They hunt in riparian zones and forest mosaics with open areas and
shrubland. Nesting sites are found in old growth forests. Goshawk prey varies with season,
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consisting of birds and small mammals in the summer and non-migratory species in the winter
(Griffith, 1993).
Sensitive Species
Wildlife species found on the federal or state list of endangered species are considered sensitive
species (Table 10.2). Several of these species are present or potentially present in the Henson
Creek watershed and are described below. These species are usually experiencing rapid
population declines and are in danger of extinction. They also usually have low population
numbers and are widely dispersed or are locally rare. Specific management plans and policies are
in place for most of the species of concern and can be found through the U. S. Fish and Wildlife
Service (USFWS), the USFS, the BLM or the CDOW.
Table 10.2. Federally listed, Colorado state listed species that are either known to occur or potentially
occurring in the Henson Creek watershed. FE (Federally Endangered); FT (Federally Threatened); FC
(Federal candidate for listing); SE (State endangered); ST (State threatened); SC (State species of
concern). (BLM, NDIS, CDOW and USFWS, 2007).

Federal
Status
Scientific Name
Common Name
Birds
Peregrine falcon
Falco peregrinus
Haleiaeetus leucocephalus* Bald eagle
Mammals
Wolverine
Gulo gulo
Northern river otter
Lutra canadensis
Canada lynx
Lynx canadensis*
Northern pocket gopher
Thomomys talpoides
macrotis
Insects
Uncompahgre fritillary butterfly
Boloria acrocnema*
Erebia pawlowskii (also
Theano Alpine
known as Erebia theano)*
White-veined arctic
Oeneis bore*
Speyeria nokomis nokomis* Great basin silverspot butterfly
Amphibians
Northern leopard frog
Rana pipiens
Boreal toad
Bufo boreas
*Indicates confirmed presence within the Henson Creek watershed

State
Status

Recovered SC
FT
ST
--------------FE
--------

SE
ST
SE
SC

FE
--------

--------

---------------

---------------

-------FC

SC
SE

The bald eagle (Haliaeetus leucocephalus), a federally and state listed threatened species is
known to forage in and around the Henson Creek watershed. Their range is primarily in the
eastern-most, riparian area of the watershed (Map 10.1). Bald Eagles prefer to nest and roost
mainly in old growth and mature stands of conifers and hardwoods (Snyder, 1993). They select
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trees with good visibility near prey and away from human disturbance (Snyder, 1993). In treeless
areas, bald eagles nest and roost on cliffs. Bald eagles eat fish, reptiles, birds, mammals,
invertebrates and carrion, including road kill and livestock. The Henson Creek watershed has
areas suitable to bald eagle roosting and foraging habitat as well as prey items.

Map 10.1. Bald eagle range and winter forage within the Henson Creek watershed. (BLM, NDIS and
Andrew Payton, 2007).

The southwestern willow flycatcher (Epidonax traillii extimus) is listed as federally endangered
(on February 27, 1995) and state endangered (USFS, 2003). Potential habitat exists within the
Henson Creek watershed, however, population and distribution data is unavailable at this time.
Southwestern willow flycatchers are small, insectivorous songbirds that nest in riparian
woodlands and associated wet areas with dense stands of willows, cottonwoods or alders. These
birds may breed in southwestern Colorado, but nesting records are lacking.
Wolverines (Gulo gulo) are inhabitants of boreal forests and tundra (NDIS, 2007) and are listed
as endangered in the state of Colorado. Their range and population numbers in Colorado are
currently uncertain, however, there are unconfirmed reports of sightings within the Henson
Creek watershed. Potential habitat within the watershed does exist. Wolverines eat small rodents,
rabbits, porcupines, ground squirrels, marmots, birds and eggs, fish, carrion and plant material
(NDIS, 2007). Most of these food sources are present in the watershed.
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Lynx (Lynx canadensis) are listed as federally and state endangered. They can be found within
the Henson Creek watershed, however, most activity is found on the Lake Fork of the Gunnison
River (Marten, 2007). Due to the sensitive nature and popularity of the species, actual lynx
population numbers and distribution specific to the Henson Creek watershed are not available to
the general public. Lynx prefer to inhabit northern coniferous forests with open canopies and
well-developed understories. They are found above 8,000 feet in elevation in Colorado in areas
closely associated with snowshoe hare (Lepus americanus), their primary food source. In
addition, lynx prey upon forest rodents, ducks, upland game birds and ungulates. Lynx den in
rotten logs, beneath tree roots and in rock crevices (Snyder, 1991). Their predators are humans,
mountain lions (Puma concolor), bears (Ursus spp.) and other lynx. Lynx reintroductions have
been conducted in Colorado from 1999 through 2006 by the CDOW, with a total of 218 lynx
reintroduced. As of June of 2006, the CDOW was actively tracking 95 of the 138 lynx possibly
alive (CDOW, 2006).
Northern pocket gophers (Thomomys talpoides) can be found in several different habitat types,
ranging from grasslands at lower elevations to alpine tundra at higher elevations (NDIS, 2007).
They primarily eat roots and tubers during the winter and leaves and stems during the summer.
They are common in a variety of habitats above 5,000 feet in elevation and are classified as a
species of special concern in the state of Colorado. According to CDOW, it is unknown whether
the northern pocket gopher is present in the Henson Creek watershed; however, potential habitat
may exist in the alpine areas of the watershed.
The Uncompahgre fritillary butterfly (Boloria acrocnema) is listed as federally endangered
and is known to occur within the Henson Creek watershed. This species is endemic to the San
Juan Mountains of Colorado. The Colorado National Heritage Program (CNHP) identifies two
potential conservation areas (PCA) within the watershed containing two colonies of the
Uncompahgre fritillary butterfly. Preliminary reports indicate population numbers are increasing
(CNHP, 2007); however, monitoring of this species continues as more information is needed to
determine distribution and population status.
The boreal toad (Bufo boreas) is typically found in damp conditions near marshes, wet
meadows, streams, beaver ponds and lakes interspersed with subalpine forests (NDIS, 2007).
Their occurrence in the Henson Creek watershed is suspected but unconfirmed. Boreal toads are
terrestrial amphibians and feed on a variety of invertebrates. Predators of these amphibians
include a variety of birds and mammals. They are a federal candidate species as well as listed
state endangered in Colorado. Population declines have been noted throughout their range and
consequentially a conservation plan has been implemented by the Boreal Toad Recovery Team
and Technical Advisory Group, coordinated by Chuck Loeffler of the CDOW.

Aquatic Wildlife
Trout species are indicator species for quality perennial streams and riparian vegetation (USFS,
2007). Based on stream inventories completed by the Bureau of Land Management (BLM) and
CDOW, several trout species have been found in Henson Creek (Table 10.3). These species
include: brook trout (Salvelinus fontialis), rainbow trout (Oncorhynchus gairdneri), Colorado
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River cutthroat trout (Salmo clarki pleuriticus), Yellowstone cutthroat trout Oncorhynchus clarki
bouvieri) and rainbow trout/snake river cutthroat trout hybrids.
Table 10.3. Aquatic sensitive or indicator species within the Henson Creek watershed (USFS, 2001; CDOW, NDIS
2007).

Federal
Status

State
Status

Scientific Name
Oncorhynchus clarki
pleuriticus*
Oncorhynchus gairdneri*

Common Name
Colorado River cutthroat

--------

SC

Rainbow trout

--------

Salmo trutta*

Brown trout

--------

Salvelinus fontinalis*

Brook trout

--------

Game
Fish
Game
Fish
Game
Fish
--------

Snake river cutthroat
-------Oncorhynchus clarki
behnkei*
Yellowstone cutthroat
-------Oncorhynchus clarki
bouvieri*
*Indicates confirmed presence within the Henson Creek watershed.

--------

Based on the 2001 Inventory of Stream Habitat and Fish Populations in upper Henson Creek
done by Chris James, fisheries biologist for the GMUG forests, brook trout were the only fish
species observed between Capitol City and Palmetto Gulch. Other trout species mentioned above
were found within the watershed by the CDOW in 2005.
Brook trout were introduced to Colorado in the late 1800’s and are considered a cold-water
game fish by the CDOW (NDIS, 2007). They are the most generalized and adaptable of all
Salvelinus species, feeding on aquatic and terrestrial insects and inhabiting small headwater
streams, large rivers, ponds and large lakes (James, 2001). Brook trout spawn in late fall when
air temperature, day length and water temperatures decrease. In Henson Creek, they prefer water
temperatures at or near 7°C for spawning and when found, the majority of fish were over 2 years
of age (James, 2001). Limiting factors for brook trout populations are lack of available spawning
habitat and quality of spawning habitat. Chronic exposures to current heavy metal levels in
Henson Creek may affect trout behavior, spawning success, and embryo development (James,
2001).
Rainbow trout were first introduced in Colorado in the 1880’s and are a preferred game fish.
Rainbow trout are stocked annually in many Colorado River systems; however, no fish have
been stocked in Henson Creek since 1995. They prefer cool, clear lakes and cool swift streams
with rocky substrates and a pool-to-riffle ratio of approximately 1:1 (USFS, 2007). They also
prefer bank cover and shading and can tolerate a variety of water conditions including
temperatures from 0-28.3°C and pH from 5.8 to 9.6 (USFS, 2007). Warmer temperatures are
lethal to rainbow trout.
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Colorado River cutthroat trout are native to Colorado and are listed as a species of special
concern in the state.. They feed on terrestrial insects, aquatic invertebrates, small fish, frogs and
mice after the fish reach maturity (NDIS, 2007). Historic distribution of the Colorado River
cutthroat trout included portions of the Colorado River drainage in Wyoming, Colorado, Utah,
Arizona and New Mexico. Introductions of non-native salmonids since the 1800’s have served to
limit current distributions primarily to isolated headwater streams and lakes. They now occupy
less than 14% of their historic range (CDOW, 2007) and have been the subject of multi-state
conservation efforts. Colorado River cutthroat have been found in Henson Creek by the CDOW,
but in very low numbers (only one individual was caught in a stream survey done by the CDOW
in 2005). Reasons for their decline include competition and hybridization with non-native
introduced salmonids, disease, and habitat quality and quantity reduction, perhaps due to historic
mining activities (James, 2001).

Habitat
Terrestrial Habitat
The terrestrial habitat of the Henson Creek watershed consists of three major life zones with
characteristic vegetation and wildlife species present in each. Each life zone is briefly
characterized in this section; however, a more detailed analysis can be found in the vegetation
section of this analysis.
Three major life zones are present within the Henson Creek watershed. The first is the alpine life
zone with an elevation above 11,500 feet. Most of the alpine life zone is above tree line and the
weather is generally much colder than lower elevations. Wildlife typically found in the alpine
life zone are bighorn sheep, ptarmigans, yellow-bellied marmots, pikas and mountain goats.
Non-native to the Henson Creek Watershed, the CDOW introduced mountain goats to the area.
Small plants and grasses characterize the vegetation in the alpine zone.
The subalpine life zone falls between 10,000 and 11,499 feet in elevation. The growing season in
the subalpine zone is very short. Vegetation consists of scattered forests of conifer trees with
large meadows and frequently rocky, steep terrain and streams. Wildlife found in the subalpine
zone consists of elk, wolverines, snowshoe hare and lynx.
The third life zone present in the Henson Creek watershed is the montane life zone. The
elevation of this life zone ranges from 8,000 to 9,999 feet and generally consists of pine and
aspen forests. Temperatures in the montane zone tend to be warmer than the alpine and subalpine
zones. Wildlife living in this life zone often migrate to lower elevations during the winter. Some
species of wildlife found in the montane life zone are mule deer, American marten, black bear,
several bird species and other species that may occur such as the boreal toad.
Aquatic Habitat
The following information was gathered from the September 2001 Inventory of Stream Habitat
and Fish Populations in Upper Henson Creek, Hinsdale County, Colorado. Chris James, a
fisheries biologist for the Grand Mesa, Uncompahgre, and Gunnison National Forests prepared
the inventory report. The report was done for the Bureau of Land Management, Colorado State
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Office.
Chris James found that the Henson Creek watershed consists of 76 miles of perennial streams
with 20 miles containing fish. Major tributaries to Henson Creek are the North Fork Henson,
Nellie Creek, El Paso Creek and Alpine Gulch. Most of the watershed is under Federal
ownership, primarily BLM. Because of extensive mining practices within the watershed since
the 1800’s, the water in the Henson Creek watershed is of poor quality which leads to poor
aquatic habitat for fish (James, 2001).
The 2001 inventory characterized the aquatic habitat based on a division of Henson Creek into
six stream reaches. The first reach began below the sheep corrals above Capitol City and was
characterized as a large alluvial valley with a wide flood plain (James, 2001). Fish habitat in this
area consisted mostly of riffle/run features. Substrate consisted of cobble and small boulders with
a large amount of large, woody debris (James, 2001). Dense willow stands dominated the
riparian areas of Henson Creek.
The middle portions of Henson Creek were mostly confined with moderate to steep gradients
(James, 2001). Several of the areas inventoried had excellent fish habitat due to the presence of
fish-rearing habitat; however, some of the upper reaches of Henson Creek contained poor
spawning habitat. Low water quality was observed as well as evidence of mine pollution from
the confluence of Palmetto Gulch downstream about one mile (James, 2001). Upstream fish
movement is impaired in portions of the creek due to cascades and falls (James, 2001). Overall,
Henson Creek has the potential for higher fish population numbers, but because of anthropogenic
influences such as historic mining activities, fish populations are impaired or non-existent in
several areas of Henson Creek. In addition, natural causes exist that reduce fish populations and
distribution, including cascades, waterfalls and high water acidity in portions of the watershed
(James, 2001).
Current Management Practices
The Henson Creek watershed is managed by the U. S. Department of the Interior, BLM, U.S.
Department of Agriculture, and U.S. Forest Service. Most of the public lands present within the
watershed are under BLM management. The current plan covering the watershed is the Gunnison
Resource Area Resource Management Plan (RMP) and Environmental Impact Statement (EIS),
enacted in April 1992. The RMP provides management direction for several aspects of wildlife
habitat management including deer and elk habitat, bighorn sheep habitat, upland game bird
habitat, non-game wildlife habitat, aquatic habitat and other non-game wildlife habitat
management. A goal of the RMP is to provide a plan to manage public lands for the mutual
benefit of wildlife. This includes, but is not limited to, methods to manage public lands to help
meet CDOW long range herd goals, within carrying capacities of the habitat, and maintain or
improve vegetation communities to benefit both game and non-game wildlife (BLM RMP,
1992). For more details specific to wildlife management for the Henson Creek watershed please
see the Gunnison Resource Area Resource Management Plan and Environmental Impact
Statement.
The U. S. Forest Service manages part of the watershed as well. The management plan covering
the Henson Creek watershed is the Amended Land Resource Management Plan (LRMP) for the
Grand Mesa, for the Uncompahgre and Gunnison National Forests, implemented in 1991. The
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purpose of the plan is to establish management direction for the Forest for the next 50 years.
According to the plan, the key to achieving management objectives is maintaining a healthy
forest. Vegetation treatment is a management technique used to meet the vegetation needs and
habitat requirements. The plan details the importance of treatments maintaining varying seral
stages within the forest for the purpose of increasing wildlife diversity through increased
vegetation diversity (LRMP GMUG, 1991). Methods of vegetation treatments include timber
harvest, prescribed burning, firewood removal or cutting. In addition to vegetation treatments,
management for indicator species specific to the forests is implemented on the forest. Winter
range for big game is also a priority in forest management as well as managing habitat for
sensitive or listed species (LRMP GMUG, 1991).Wildlife population goals are developed by the
CDOW with consultation with the BLM and USFS. Emphasis is placed on fisheries, especially
riparian habitat, as they relate to various aspects of forest management including recreation,
economics and ecological health.

Issues Associated with the Watershed
Issues present in the watershed with respect to wildlife tend to revolve around human use and
influence. Specific topics surrounding human use within the watershed are covered in depth in
the Human Uses section of the analysis; however, an overview of human use issues related to
wildlife will be covered in this section.
Several of the wildlife related issues in the watershed are similar to those present in areas
throughout the state. Increasing human use through recreation can have a significant impact on
wildlife both directly and indirectly. The mere presence of humans in wildlife habitat is enough
to drive animals further from potentially ideal habitat to substandard habitat. Conflicts with
domesticated animals such as dogs can decrease population numbers of sensitive species and key
species within the ecosystem. Some species present or potentially present within the watershed
that are susceptible to this threat are mule deer, beavers and river otters.
Other human use issues are related to recreation. Hunting impacts (both positively and
negatively) wildlife populations. Hunting in the Henson Creek watershed is managed by the
CDOW for optimal population numbers based on available resources; however, accidental
killing of sensitive species such as lynx may occur. Off-highway vehicle use can have a negative
impact on wildlife through habitat destruction, increased human presence in areas that were once
too remote to access and noise pollution. Hiking and mountain biking may also have negative
impacts, though lower than OHV use.
Grazing of livestock can also present an issue for wildlife. The Henson Creek watershed has
been grazed since the late 1800’s by sheep. Several conflicts with grazing can occur with
wildlife. These include livestock loss due to predation by wildlife. This can be a problem when
livestock owners defend their animals by killing sensitive species such as lynx. Other issues
include competition with wildlife for resources such as vegetation. In addition, disease transfer
between domesticated animals and wildlife can pose a serious threat to animal health and
survival. An example of possible disease issues that may apply to the watershed is the transfer of
disease between domestic sheep, bighorn sheep and mountain goats. Bighorn sheep are
susceptible to disease so caution should be taken to minimize contact between domestic sheep
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and bighorn sheep. Bacterial infections and parasites may cause serious issues in bighorn sheep
management.
Other impacts on wildlife in the watershed are those related to mining. Degraded water quality,
due to mining in the watershed since the mid 1800s, is an issue for aquatic habitat and fish
populations. Low water quality causes low fish populations leading to a negative effect on other
wildlife species dependent on fish species for food. Another impact from mining is the presence
of increased amounts of cadmium in the soil, which plants (specifically willows in the
watershed) uptake. Cadmium is already present naturally in soil, but mining activities mobilize
the cadmium, allowing it to be absorbed by vegetation (Larison, 2003). When consumed by
wildlife, such as white-tailed ptarmigans, serious health issues are observed causing a decrease in
animal survival and reproduction. Other species possibly affected by increased cadmium in
willows are beavers and elk.
In addition to the above-mentioned issues, lack of data is also an issue specific to the Henson
Creek watershed. Many wildlife species that are key ecological components are present within
the watershed, but their population status and distribution are unknown. This lack of information
makes effective management difficult. More information regarding population size and
distribution of sensitive species would make managing these species more effective.

Summary
Indicator species are important in identifying potential ecological and environmental issues
present within the watershed. In the wildlife species characterization section, several species
including the white-tailed ptarmigan, American beaver, American marten, elk, mule deer,
bighorn sheep, northern goshawk, trout species and the red-naped sapsucker were identified as
indicator species for a variety of habitat types and conditions. Population decreases for any of
these species can be an indicator of underlying problems associated with environmental
conditions. An example of this is the low fish populations within Henson Creek being an
indication of poor water quality due to mining practices. By understanding and incorporating
indicator species in management decisions, many important issues may be revealed and
mitigated.
In addition to management indicator species, sensitive species are also essential in proper
watershed management. The survival of these species is threatened for a variety of reasons,
usually anthropogenic in nature, and should be considered when making management decisions.
Without these species, several imperative ecological functions become impaired and the overall
health and sustainability of the area declines quickly. Many management techniques and
requirements exist for sensitive species which are intended to guide management decisions to
promote the survival of concerned wildlife.
The Henson Creek watershed is home to many species essential to the ecological health of the
watershed. In addition, many of these species are indicators of environmental health and can be
efficiently monitored to aid in making management decisions. Also, several species are
considered sensitive and have federal and state listing status. Another role of some wildlife
present in the watershed, in addition to ecological importance, is economic significance. Many
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local businesses depend on the health and viability of these species for tourist attraction. All of
these factors are important aspects to management decisions and practices within the Henson
Creek watershed.
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Chapter 11: Archaeology
By Shannon Gregory

There are over eight hundred archeological sites recorded in Hinsdale County spanning from
Paleoindian (11,800 – 7500 B.P.) to historic eras, although the Paleoindian era has not been
studied much (Pitblado and Merriman, 2005, 2005). More recently, the Weminuche and
Tabeguache bands of the Ute tribe inhabited the San Juan Mountains. In 1100 A.D. these bands
probably migrated from the Great Basin to the Southern Rockies where they inhabited the
mountain valleys during the winter and traveled to higher elevations during the summer
(Pitblado and Merriman, 2005, 2005). The Ute Indians occupied Hinsdale County as far back as
1300-1500 A.D. (Conner et al. 1999). They most likely hunted big game and had short-term
camping during the summer seasons. The Spanish were the first immigrants to have contact with
the Ute, during which horses were traded, but the Ute Indians remained the only inhabitants in
the area until between 1840 and 1880, when the U.S. sent explorations west to survey (Conner et
al. 1999). In 1848, the tribe’s home became property of the U.S. after the Treaty of Guadalupe
Hildalgo (Pitblado and Merriman, 2005, 2005). The Ute people were eventually driven out of
their homeland, particularly Capitol City, in 1874 when the U.S. bought the San Juan mining
district by the Brunot Treaty.
There were test excavations at Capitol City in 2005. The results of the excavations produced
artifacts dating from the archaic age (7500 – 3000 B.P.) to modern, most of which were found on
the surface of the site. The original intent of the excavation was to find late Paleoindian
material, but nothing was found in relation to the prehistoric age (Pitblado and Merriman, 2005).
The artifacts found were from ‘substantially disturbed geologic contexts’ due to the historical use
of the site (Pitblado and Merriman, 2005, 2005). The chimney of a cabin was found as well as
other building foundations suggesting that the ground was heavily disturbed, especially since the
excavation work had the same level of disturbance on the ground. It was determined that the
surface had only been stable for about one hundred years (Pitblado and Merriman, 2005). In
summary, the location of Capitol City had experienced human activity from roughly 15,000
years ago to present time (Pitblado and Merriman, 2005). Thus, it can be inferred that the area
encompassing the watershed experienced human activity from this time period forward as well.
The excavation site at Capitol City proved to not be eligible for the National Register of Historic
Places due to scavenging of the site and overall lack of archeological significance (Pitblado and
Merriman, 2005). There have probably been scavenging occurrences in other parts of the
watershed due to the quantity of historical sites.
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Chapter 12: History
By Shannon Gregory and Andrew Payton

The majority of the following historical section was directly summarized from the “Historical
Context for the Hinsdale County Metal Mining Multiple Property Nomination” report prepared
by Carl E. Conner, Barbara J. Davenport and Michael Pointkowski of the Grand River Institute.
This report was prepared for the Bureau of Land Management, Gunnison Resource Area Office
and provides some of the most detailed, chronological history found for the Henson Creek area.
The same chronological format was used and summarized from this report to illustrate the
historical context over time in the area in and around the watershed.
The watershed is characterized by the San Juan Mountains, which perpetuated a history of
mining cycles of ‘excessive activity for a relatively short period of time followed by a long
general depression’ (Conner et al., 1999). This was probably due to only a few existing rich ore
bodies and the other prospected areas did not prove to be economically promising after
discovery. Mining was important on local and national levels, specifically during the second half
of the nineteenth and early twentieth centuries (Conner, et al., 1999). As such, mining districts
were historically formed and served as the first forms of government as they were useful in
settling ownership and claim disputes. There are four mining districts in the north part of
Hinsdale County, which were generally formed around drainages. The Galena district comprises
the area found within the Henson Creek watershed. In the Galena District, the principal
commodities mined were silver, lead, zinc, copper, and gold (Irving and Bancroft, 1911).
Minerals were discovered in 1859 along the Front Range, which in 1861 created the Territory of
Colorado. Following this in the 1870’s, gold and silver were discovered in the San Juan
Mountains and the Ute-Ulay Mines were established in 1871. One of the mine’s founders,
Henry Henson, had Henson Creek named after him (Silver World, 2005). The creek was
originally named Godwin Creek, but the influx of miners saw fit to change the name as well as to
name the Ute-Ulay in a creative manner for the Ute Indian chief, Ouray. This mine would
eventually become the largest ore producer and employer in the county (Silver World, 2005). It
was determined around the early 1870s that Hinsdale County had mineral wealth and there were
130 claims filed during this decade leading to settlements and commercial projects (Conner et
al., 1999). In 1872, the Mining Act was passed requiring claims to have assessment work done
yearly for $100. If no assessment work conducted after 5 years, a patent could be applied for and
the property went up for sale for five dollars an acre. The year 1874 marked the time that the
Ute Indians were driven out (Conner et al., 1999).
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Photograph 12.1. Taken looking northwest on (date unknown) of Ute-Ulay mine. Courtesy of Grant Houston.

Hinsdale County was formed in 1874 ‘from Costilla, Conejos, and Lake Counties’ (Conner et al.,
1999). In August of that year, construction of a toll road from Lake San Cristobal to Baker’s
Park by Cinnamon Pass began construction. During construction, the Golden Fleece gold vein
was discovered bringing an influx of people to Lake City. Shortly after this, the town of Lake
City was established in 1875. At this time, the Golden Fleece mine and the Ute- Ulay were the
two most successful mines. Lake City served as a successful commercial area and was the best
route to take to reach towns on the eastern slope (Conner et al., 1999). This influenced the
building of many roads, one of which was the Lake City and Uncompahgre Toll road, which ran
along Henson Creek from Lake City to Ouray. This road cost $5,000 for each mile of
construction and even after its construction was done, from Lake City, up Henson Creek, over
Engineer Mountain and into Ouray, there were numerous flash floods and slides that took place
(The Denver Post, 1980). However, the road proved a good investment especially since the level
of mining that took place in Hinsdale County would not have been possible without the
construction of roads in the area. The rugged geographic features of the Henson Creek
watershed combined with long winters limited the amount of travel. Before the introduction of
miners into the area, trails were the main source of travel, located in the lower, more hospitable
regions (Conner et al., 1999). In particular, the Horse Thief Pack Trail was important in the
county, which went from Rose’s Cabin, west of Capitol City, to an area south of Ouray. Most of
the travel during this time was on foot during the winter season.
The construction of the toll road therefore had a significant impact on the increased mining
production. It cost 10 cents a mile for a wagon and one team of two animals, 5 cents a mile for
any additional teams, and 2.5 cents a mile for a single rider (The Denver Post, 1980). In 1884,
the County took possession of the road because the owner failed to meet road maintenance
standards, and in 1886 the County bought the road and all toll costs were eliminated. The toll
road became known as the Henson Creek Road or currently as County Road 20 (The Denver
Post, 1980).
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Photograph 12.2. Taken looking west on 1909 of Henson Creek Road. Courtesy of Grant Houston.

In the mid 1870’s, Lake City served mines around the area to boost the town’s success when
Rose’s Cabin opened in 1874 and Capitol City in 1879 (Conner et al., 1999).
Rose’s Cabin was actually one of the first structures built in the area following the treaty
expelling the Ute Indians (Eberhart, 1959). It served as a tavern with a dormitory and was the
only source of entertainment in the area prior to the mining district gaining credibility. As mines
began to appear, roads and other cabins were built around the cabin for mining, including the
Copper Hill and the Palmetto during the 1870’s and 1880’s (Eberhart, 1959). In 1882, Rose’s
Cabin expanded the bar as well as the dormitories and a sixty animal pack train was brought in
and used heavily (Eberhart, 1959).

Photograph 12.3. Taken on (date unknown) of Rose’s Cabin. Courtesy of Grant Houston.

Typical mining operations begin as individual efforts and as the area proves prosperous further
prospects follow. This was usually not the case as funding and technology had not reached a
point to support techniques needed to go deep into the ground in order to extract most of the ore
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(Conner et al., 1999). The methods initially used by miners were unprofitable for the typical ore
found in the San Juans, which brought about the terms ‘rebellious’ and ‘refractory’ ore. Later,
the idea of having a mine and smelter in one company to process the ore was established and
introduced to Lake City by the Crook Brothers who were part of the most successful smelter in
the 1870’s (Conner et al., 1999). The brothers built a concentrator south of Lake City in 1876
and shipped the products to New York where they owned a smelter. These smelters were fueled
by coal, and produced by charcoal ovens or kilns (Coleman- Fike, 2000). In 1881, “Silver
World” reported that 15 brick charcoal ovens in the county were booming because a railroad
didn’t exist to supply coal (Coleman-Fike, 2000).
In 1877, reverberatory furnaces were built to separate silver from the lead bullion, thus
eliminating the need to ship silver elsewhere. The year 1876 was the first boom in Hinsdale
County as smelters were being built everywhere including the Lee Smelter at Capitol City.
These smelters however were suffering from a lack of ore and the mines were facing high
reduction costs and low returns, as the only affordable method was to sell high-grade ore. This
left most of the ore behind. In order to deal with this, mills were concentrated so lower-grade ore
could be mined and concentrated to a point that was economical to ship (Conner et al., 1999).
Overall, the 1870’s was a period characterized by fluctuated production and settlement. By the
end of the decade, the local smelters proved no longer profitable, because they lacked an
efficient way to reduce ore to bullion. Capitol City was established in 1877 by George T. Lee
who believed the city would one day become larger than Denver (Eberhart, 1959). The city was
originally called Galena City in 1876, but was changed when Lee came into the area (ColemanFike, 2000). Lee’s high ambition caused the town to grow rapidly before it was needed. The
200-acre town site had numerous hotels, restaurants, saloons, smelters, a saw mill, a post office
and residential buildings (Eberhart, 1959). A schoolhouse was built in 1883 even though the
population never exceeded 800 people. Capitol City had already proved to be unsuccessful in
1880 and slowly became empty by the 1890’s (Eberhart, 1959)
The 1880’s in general marked the modernization of mining in areas such as electricity,
communication, transportation and produce, as they were necessary for a successful mining area.
Lake City reached its all-time high population of 865 people in 1880 due to the introduction of
electricity and the construction of telephone wires connecting Lake City to Capitol City, Rose’s
Cabin, Ouray, Mineral Point and Animas Forks (Conner et al., 1999). Due to high ore
transportation costs and the rugged terrain of Hinsdale County, Lake City remained isolated from
rail transportation. An attempt to build a railroad in 1881 was abandoned in 1882. Due to this
isolation the ‘Crook’s smelting operations’ were closed during the mid 1880’s and smelting
operations became more prominent in areas such as Leadville and Durango (Conner et al., 1999).
The smelters in Hinsdale County were placed along major valley in the lower slopes where they
could take advantage of both ore and water. Mills were located at major mine sites or within a
group of mines.
The year 1880 marked the start of production of the Palmetto group of mines and mills on
Engineer Pass, which processed ore from the Palmetto mine. The “Mining Register” reported in
January of 1881 that a wagon road was built one mile up Engineer Pass and during this time
there was an office building, boarding house, bunk house, store house, and a stone powder
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magazine located at the Palmetto Mine (Horton). In 1882, a mill for the Palmetto Mine was built
on Henson Creek one mile from the mine location and it was reported that 40 men were
employed there (Horton).
The Frank Hough mine shipped a large amount of ore, as did the Crooke Mining & Smelting
Co., consolidating its efforts with the Polar Star mine and the Ute-Ulay mines. The Palmetto,
Crooke and Ute-Ulay mills were operating at full production until 1884 when there was a decline
in mine production (Conner et. al., 1999). After silver production declined, there was a shift
toward base metal production such as zinc and lead, the latter of which was produced at the UteUlay, Vermont and Yellow Medicine mines (Conner et al., 1999).
The D&RG railroad reached Lake City in 1889, expanding the mining potential of Hinsdale
County. There were 20 mines shipping ore in the Lake City quadrangle in 1890, the first mines
were Hidden Treasure, Independence, High-Muck-a-Muck and Virginia (Conner et al., 1999).
The Polar Star, Ben Butler, and Frank Hough mines at the Palmetto mill on Engineer Pass were
characterized by heavy mining activity during this time. In 1891 the Ute-Ulay reached an alltime high in the production of gold, silver and lead even though the price of silver had dropped.
In 1897, Hinsdale County produced the most gold and silver ever to be produced in a year for
that county.
During the late 1800’s, more sophisticated mining began to take place as Colorado became
nationally recognized. Investors began arriving and starting ‘systematic surveys’ based upon
knowledge of ‘geology and scientific methods’ (Conner et al., 1999). The number of Hinsdale
County residents reached its peak during this time and the introduction of hydroelectric power to
light the mills and run the power drills significantly impacted the mining industry. The
hydroelectric generation had four main structures: a dam and reservoir to turn the turbines, a
pipeline to carry water from the dam to the generation facility, a power house where the water
turned the generators and equipment to transport the electricity (Conner et al., 1999). These new
developments sparked increased construction in the area.
In 1887, the cyanide process was developed allowing typical low-grade ore to be dissolved to
gain valuable gold. Other advancements, such as cages instead of buckets to carry miners and
larger compressors, made the mining process easier. Mines such as the Hannibal, Excelsior,
Yellow Medicine, Vulcan, Newport, Big Casino and Little Casino were focusing most of their
energy on developing these new advancements (Silver World, 1888). The innovative mining
period came to a halt in 1893 when the country experienced a national financial crash, blamed on
the Sherman Act, involving the treasury buying silver instead of gold. The act was repealed but
the government no longer had a policy to buy silver at set prices; thus, the price of silver crashed
taking with it many mines and livelihoods. Increased gold production helped fix the economy in
many areas, even though silver was only centered in a few areas. Such was the case in Hinsdale
County where the Ute-Ulay, Hidden Treasure, Vermont, and Yellow Medicine mines produced
three-quarter of a million dollars in silver, lead, and gold in 1895 (Conner et al., 1999). The
Hidden Treasure and Ute-Ulay mines had a peak production of gold between 1895 and 1896.
The Hidden Treasure mine specifically would create some serious environmental implications
long after it reached its peak gold production in 1895 to 1896. In the 1890’s a dam was built at
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the mine for hydroelectric power and later repaired during World War I (Vickers, 1973). In
1922, a crack formed in the dam causing Lake City to flood. Most of the damage occurred on
Highway 149. During the 1940s, the dam was rebuilt but finally broke due to heavy water from
snow melt in 1973 (Vickers, 1973). This caused large amounts of silt, sediment, and tailings to
flow down Henson Creek. Not only did this pose a threat to the environment, the most obvious
effect was the amount of fish that died, but also the people of Lake City used the water from
Henson Creek for domestic purposes (Vickers, 1973). The dam proved to be a prosperous
improvement at the time, but as all things, it became old and unstable. The inevitability of old
structures to deteriorate and crumble is something for the LFWS to keep in mind when
considering future impacts to the watershed. There are many other historical structures in the
watershed that may cause future problems as they weather away over time with possibly similar
effects as the breaking of Hidden Treasure dam.

Photograph 12.4. Taken after dam broke (sometime after July 14, 1973) looking west on Henson Creek and the
Hidden Treasure dam. Courtesy of Grant Houston.

The transportation of ore from the mine to mills through the use of tramways or ore cars attached
to cables was an improvement experienced during the 1890s. These new forms of transportation
could be built anywhere facilitating increased ore production. This form of transport became
possible and popular in the San Juan area in 1902. This period, during the late 1800’s and early
1900’s, brought more wealth to Hinsdale County resulting in more differentiated and
sophisticated building construction. ‘Elaborate housing’ began to appear in Lake City defining
the social classes (Conner et al., 1999).
The following section reviews a study done by Irving and Bancroft, 1911, and gives a brief
overview of typical mining settings, methods and production values near Lake City during the
late 1800’s and early 1900’s:
Power
Most of the mines were coal powered, but some were hydroelectric. This was the case at Hidden
Treasure, Moro, and Lellie mines. The steep stream gradient of most of the streams made it easy
to provide the hydraulic head to install hydroelectric power in a region of limited water supply.
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However, freezing winters created problems for producing hydroelectric power, so a few dams
were built to store large volumes of water below the winter ice. The Hidden Treasure Dam is an
example of a large dam nearly 100 feet tall. The large mines using coal for generation were the
Ute, Ulay, Golden Fleece, Black Crook, and the Moro. They obtained their coal from Crested
Butte, Colorado, and from Somerset, Colorado. Run-of-mine coal ranged from $2.50 to $3.00 a
ton and lump coal sold for $4.50 a ton. Run-of-mine coal was of much lower quality.
Labor
Conditions in the Lake City region were uniform, and most workers were paid the same even if
they worked for different companies. The wages ranged from $3-5 a day depending on the class
of work.
Mining Methods
Early work on the mines was fairly easy. The adit tunnels were short and easily operated. This
was wonderful during the early stages of extraction when the ores were easy to get to. As depth
was gained, however, long crosscut tunnels were necessary, but proved disappointing. No deep
vertical shafts were used in the mines; however several properties have developed veins by
inclined shafts following the dip of the vein. The ore was transported from the mines by burros,
wagons, or wire-rope tramways.
Extraction of Metals
Since mining started in the Lake City region, there have been smelters and lixiviation plants,
which have been fairly successful in extracting the ore. A smelter in this area consisted of a 100ton coke furnace, a 40-horsepower boiler, a 35-horsepower engine, dynamo, 110 volts of electric
current, a blower with 1-pound per square inch pressure, crusher, rolls, grinder, and an assay
office.
Value of Ores
The principal commodity of the Lake City region was silver, but lead, gold, and copper also
contributed to the value of the ores. In silver-bearing ores, the value was $6-$10 a ton with a
concentrate worth of $40 a ton. In the upper levels of many mines, the value has ranged from
$10 a ton up to $3000 a ton and more. Of the gold-bearing veins, the Golden Fleece alone has
been a producer. Much of the ore it yielded during early exploration was of unusually high
grade.

135

The following table shows common minerals found within the Galena District:
Important Minerals Found Near Lake City, Colorado:
Name
Chem. Formula
Characteristics
Tetrahedrite
Cu8Sb2S7
Includes (highest % to lowest %): Sulphur,
Antimony, Arsenic, Copper, Iron, Zinc, Silver,
Bismuth, Manganese
*Precious because of high silver content
Bismuth
Bi2S3….
High percentages of silver
Compounds
Rhodochrosite
MnCO3
Contains tetrahedrite
Hinsdalite
(Pb,
Includes Pyrite, Quartz, Galena, Tetrahedrite, Barite
Sr)Al3PO4SO4(OH)6
Pyrite
FeS2
Iron-rich
Galena
PbS
Lead-rich
Sphalerite
ZnS
Zinc-rich
Bornite
Cu5FeS4
Copper and Iron-rich
Covellite
CuS
Copper-rich
Table 12.1. Adapted from Irving and Bancroft, 1911.

Specific to the Galena District, the early 1900’s marked headway for increased development in
the area. Through 1911, the Galena District had the largest production in Hinsdale County, and
produced $11.2 million of ore. Records differ, however, because production from the Ute-Ulay
mine through 1906 is stated to be $12 million (Irving and Bancroft, 1911). Lead sulfide (galena)
was the main ore produced. Between 1901 and 1902 the Ute-Ulay had a 100-ton concentration
mill and later became equipped with a twenty-one-drill compressor as well as a new threecompartment shaft (Conner et al., 1999). The Hidden Treasure mine had a 100-ton mill as well.
The Red Rover Mining Co., seven miles up Henson Creek, was a group of eleven claims, the
main one being Lilly. The Lilly claim had a 50-ton concentration mill as well as hydroelectric
power (Conner et al., 1999). There were two mines near Capitol City, the Moro and Ajax mines,
which had a 50-ton concentration plant as well as a 4,600-foot tramway. The area east of
Schafer Basin was developed by the T.M. Anchor Co. and the Silver Star Group. These
companies developed a 1000-foot, crosscut tunnel.
After 1900, Hinsdale County experienced a steady population decline. Small mine owners and
prospectors could no longer compete with the industrialized, wealthy state the mining business
had become. There was an increase in the market for lead, copper and zinc, used in new
products on cars, but shortly after this the increased price for lead and zinc decreased in 1908.
However, 1915 to 1920 witnessed an increase in the production of all metals due to World War I.
During this time, Hinsdale County’s production of zinc peaked (Conner et al., 1999). After the
war, ore prices plummeted; Hinsdale County’s population reached an all time low and Lake City
became known as a ghost town.
Only the large mines survived after 1915 due to a national depression, even though in the mid
1920’s there was an increase in metal prices and some mines were rebuilt. In the “GunnisonNews Champion” from 1928, expected improvements in the Hinsdale County Mining District
were reported with high encouragement. These improvements included a 150-ton concentrating
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and flotation mill at the Ute-Ulay mine, actually installed in 1937 (Conner et al, 1999). There
were hopes for completion of a power plant and a mill at Capitol City, as well as a crosscut for
the Highland Chief vein. The Gallic and Vulcan group mines, the Ocean Wave, the Silver Leaf
claim, and the Silver Key claim, along with various other claims, were in the process of
development and potential operation (Mendenhall, 1928). There was work going on during this
time as well with road construction to protect the Henson Creek Road from high water in the
spring (Mendenhall, 1928).
By 1943, the entire production in the Galena district was coming from the Ute-Ulay mine.
World War II brought an increase in prices for metals, except gold and silver. Contrary to this,
Hinsdale County’s production of gold, lead and zinc was the highest it had been in 20 years.
There was still a steady decline in workers and a lot of the mining equipment was salvaged to
support the war. Hinsdale County did not have any significant mining production going on until
1952 when it started mining gold, silver, copper, lead and zinc again.
The effects of the reintroduced production were noted in the “Gunnison Times” newspaper in
1952 when a complaint was made against the Colorado Lead and Zinc Company for allowing
mill tailings to go into Henson Creek. The main concern was the water from the Lake Fork was
used by ranchers for domestic animals and personal use, which Henson Creek flows into. A few
weeks before the complaint, the snow had started to melt causing the tailings pond near the UteUlay mine to give way. The mine had recently been reactivated, making concerned citizens of
Lake City upset as dead fish started to appear. Bulldozers, which attempted to create better
tailings ponds, temporarily rectified the problem but the ponds were breached shortly after due to
the same problem of melting snow (Foster, 1952).
Overall, production from the district through 1959 was about 126,800 tons and has been small
since (Nash, 2002). The Pride of America mine produced silver, lead, zinc, and copper ore
intermittently between 1954 and 1969, at which time the ore produced 10 troy oz of silver per
ton, 10-17% combined lead and zinc, and 1 percent copper. Since 1969, the mine has been
inactive (Sanford et al., 1987). From 1946 to 1958, combined production for the Lake and
Galena districts was 190 oz of gold, 36,696 oz of silver, 24 tons of copper, 846 tons of lead, and
186 tons of zinc (Del Rio, 1960).
In summary, mining was the main reason behind the growth and development of Hinsdale
County. The next influx of people unassociated with mining was tourism in the 1940s (Lyn
Lampert, personal communication). The mine sites along with the geographic features of the area
started to attract more and more people to the area. This continued throughout the years and even
more so today, current tourism is highly important to the economy of Lake City and the
surrounding region. The 1980s illustrated the beginning of the second home craze as
homeowners started coming in and building seasonal homes in the area (Lyn Lampert, personal
communication). Since the majority of the watershed is comprised of public land, this did not
pose an issue for the watershed, but the increasing population probably helped lead to increasing
recreation in the area.
Implications
Since the Henson Creek watershed has a strong history in mining, a lot of the serious impacts to
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the watershed occurred between the early 1800’s into the middle of the 1900’s. This history has
left behind numerous mine sites, town sites, land development and alterations, and structures
including dams and mill foundations. Most of the most serious mill tailings have been removed
and primarily mine waste such as overburden remains. As some of these aspects are slowly
weathering away they can create future problems like the case with the Hidden Treasure dam
break. Knowing the conditions of the various structures still existing as well as continual
monitoring of the mine sites is important in relation to overall state of the watershed.
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Chapter 13: Land Management
By Shannon Gregory

Management Plans
The Bureau of Land Management (BLM) and the United Stated Forest Service (USFS) manage
the public land in the watershed. Both agencies have land management plans which guide
management decisions. The Record of Decision (ROD), Approved Resource Management Plan
(RMP), and Rangeland Program Summary (RPS) finalized in 1993, is the most recent
management guide for the BLM. The planning area encompassing this guide is 960,730 acres in
the BLM’s Montrose District, located in the southwestern part of Colorado. (BLM RMP, 1993).
Of this planned area, the BLM land in the watershed is roughly 26 square miles or 16,640 acres.
Management Unit 1; BLM
The BLM’s management plan is broken down into Management Units, which are defined based
on resources, uses and values of the land in a particular geographic area. The Henson Creek
watershed falls within Management Unit 1, 5 and 15 (see map). Management Unit 1: Part of the
Alpine Triangle Special Recreation Management Area (SRMA) is approximately 95,827 acres or
15% of the planning area. This area is characterized by the “most popular and heavily visited
areas BLM manages in Colorado, and is among the most scenic areas in the nation” (BLM
Gunnison Resource Area: Record of Decision, Approved Resource Management Plan, and
Rangeland Program Summary, 1993). General areas of concern are access, motor vehicle use,
and vandalism. More specifically, concerns include impacts on tundra ecosystems in regards to
recreation, visitor safety regarding the high peaks and mine shafts present in the area, degraded
visual quality, potential disease transfer to bighorn sheep from domestic sheep and recreation,
mining and livestock not being compatible with each other (BLM Gunnison Resource Area:
Record of Decision, Approved Resource Management Plan, and Rangeland Program Summary,
1993).
Management Unit 1 includes the Alpine Loop National Backcountry Byway, which can be
accessed from Lake City. This road follows Henson Creek and is two wheel drive accessible
until it reaches Engineer Pass where it then turns into a four wheel drive road. Unit 1 also
contains populations of the endangered Uncompahgre fritillary butterfly and Bighorn sheep
habitat. This unit is characterized by the desire to provide a diverse assortment of recreational
activities including motorized sightseeing, hiking, camping, winter recreation, hunting, fishing,
and floatboating (BLM Gunnison Resource Area: Record of Decision, Approved Resource
Management Plan, and Rangeland Program Summary, 1993). Any plans regarding surfacedisturbance activities such as recreational use are managed to minimize negative effects on
resources, particularly those that could impact scenic resources, fisheries, and riparian habitat.
Management activities in the area include facility and trail development, improvement, and
maintenance, expanded recreation services, development and improvements of off-highway
vehicle (OHF) routes, signing, patrols, and commercial recreation use supervision (BLM
Gunnison Resource Area: Record of Decision, Approved Resource Management Plan, and
Rangeland Program Summary, 1993). Any camping is restricted to being at least 50 feet from
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historical resources. The BLM periodically inventories and records historical sites and the
various interpretations throughout the area stress the importance of protecting historical sites in
order to avoid vandalism.
In this unit, motorized vehicles must remain on designated roads as well as off- highway
vehicles, including four wheelers, dirt bikes, etc. on a yearlong basis. The BLM land that falls
within the watershed is subject to conditional fire suppression. Regarding federal mineral estate,
along the Alpine Loop National Back Country Byway, this area is withdrawn from mineral entry
and location to protect the scenery. The area is open to leasing for federal oil, gas, and
geothermal estate with a no surface occupancy stipulation in order to protect the scenery as well
(BLM Gunnison Resource Area: Record of Decision, Approved Resource Management Plan,
and Rangeland Program Summary, 1993). The disposal of mineral materials is authorized in
Unit 1 as well as sheep grazing (see Grazing section later in this chapter). Grazing is subject to
the capabilities of the ecosystem involved, which is determined by range readiness. The range
readiness is comprised of soil readiness and vegetation readiness. For soils to be ready,
generally after the early spring season, they should be firm insuring that the soil will not become
impacted to a point of being impervious, sod cover won’t be broken by hoof action, and the
seedlings will not be pulled out of the ground due to high moisture in the soil (BLM Gunnison
Resource Area: Record of Decision, Approved Resource Management Plan, and Rangeland
Program Summary, 1993). For the vegetation to be considered ready, determination is by stages
of plant development keyed in to specific plants. Readiness is absolutely critical because
resource damage caused by early grazing is far more destructive due to shorter growing seasons
than simple grazing. As long as the main goal of maintaining and restoring the better forage
plants is being met, grazing is allowed (BLM Gunnison Resource Area: Record of Decision,
Approved Resource Management Plan, and Rangeland Program Summary, 1993).
Regarding transportation and access for the BLM, hiking and horse access is required in the
Alpine Gulch drainage for recreation management because motorized access is excluded from
the area. Visual Resource Management (VRM) for the unit is managed according to VRM class
II which implies that any visual contrast due to land use, development, or construction activities
should fall within low to moderate levels (BLM Gunnison Resource Area: Proposed Resource
Management Plan and Final Environmental Impact Statement, 1992). The VRM class III also
applies to the unit stating that visual contrast due to management activities should fall within
moderate to high levels as long as it remains subordinate to the landscape, and VRM class IV
applies stating that visual contrast due to management activities can be at high to extreme levels
and become a dominant feature as long as elements from the landscape are incorporated (BLM
Gunnison Resource Area: Proposed Resource Management Plan and Final Environmental Impact
Statement, 1992). These classes are based on an inventory of visual resources including scenic
quality, number of viewers, public attitudes regarding maintenance or landscape changes, the
distance areas are viewed from, and natural areas/ wilderness areas, which are all incorporated
into a formula (BLM Gunnison Resource Area: Proposed Resource Management Plan and Final
Environmental Impact Statement, 1992).
If non-federal lands are available and necessary for overall management involving protection or
improvement of recreation, these lands would be acquired. Any non-federal lands available
containing historic town sites, structures or resources, could be acquired either by exchange or
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purchase (BLM Gunnison Resource Area: Record of Decision, Approved Resource Management
Plan, and Rangeland Program Summary, 1993). Unit 1 is recommended to be closed to the
development of water power and storage reservoir sites.
Management Unit 5; BLM
Management Unit 5 is the Redcloud Peak Area of Critical Environmental Concern (ACEC). The
Redcloud Peak Wilderness Management Study Area is included in this, implying the area has
potential to become a wilderness area, but has to wait for Congress to make the final decision.
This unit is 5,950 acres or 1% of the total planning area. It contains one of the two known viable
breeding populations of the Uncompahgre fritillary butterfly. Research efforts are currently
taking place in regards to the butterfly (BLM Gunnison Resource Area: Record of Decision,
Approved Resource Management Plan, and Rangeland Program Summary, 1993). Redcloud
Peak, a 14,000-foot mountain with fragile high-country tundra, high scenic visual resources, and
Bighorn sheep habitat also reside in this unit. Concerns include the fragile tundra, which
receives heavy recreational use, as well as the trampling of the fritillary butterfly habitat by
domestic sheep. Although the Red Cloud sheep grazing allotment is in this unit, there is
currently no grazing taking place. This allotment has been characterized by on and off use as it
was active in 1994 and was used for 2-3 years (Edna Mason, personal communication). See the
Grazing section for more details.
Management for Unit 5 includes protecting and enhancing the habitat of the Uncompahgre
fritillary butterfly, as well as on-going efforts in research, monitoring, and inventory which are to
be expanded if need be. Any surface disturbing activities are restricted and any research and or
collecting by outside parties require authorization by the BLM and the U.S. Fish and Wildlife
Service (USF&WS). The entire unit is comprised of a federal oil, gas, and geothermal estate
open to leasing under a controlled surface use stipulation and mineral material disposal is not
permitted (BLM Gunnison Resource Area: Record of Decision, Approved Resource
Management Plan, and Rangeland Program Summary, 1993). Motorized vehicle travel is limited
to designated routes unless otherwise authorized. Visual resources are managed based on a
VRM class II which states that visual contrast due to management activities should fall within
moderate to high levels as long as it remains subordinate to the landscape (BLM Gunnison
Resource Area: Proposed Resource Management Plan and Final Environmental Impact
Statement, 1992) Wildfires are managed under conditional suppression.
Unit 5 is also subject to ACEC constraints. Any surface occupancy or use is required to have an
inventory completed before the disturbance takes place for populations of USF&WS listed
threatened, endangered, candidate and, BLM sensitive species and the known or potential habitat
of the species (BLM Gunnison Resource Area: Record of Decision, Approved Resource
Management Plan, and Rangeland Program Summary, 1993). The other requirement is a
relocation of the planned operations more than the 200 meters permitted in standard lease terms
as well as mitigation measures to be prepared in light of reducing the impacts of the surface
disturbance on the scenic resources (BLM Gunnison Resource Area: Record of Decision,
Approved Resource Management Plan, and Rangeland Program Summary, 1993).
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Management Unit 15; BLM
Management Unit 15 is 4,725 acres or less than 1% of the planning area. This unit is comprised
of riparian areas containing important fishery streams or the potential to support and maintain
catchable fish populations on 57 miles of public land. Concerns for the unit include water
quality, streams being below their ecological potential, the ability of livestock to forage as well
as potential physical damage to the riparian areas by domestic animals, damage from roads, and
a lack of fishery information that could be used in planning habitat improvement projects (BLM
Gunnison Resource Area: Record of Decision, Approved Resource Management Plan, and
Rangeland Program Summary, 1993). This unit falls along Henson Creek as well as Alpine
Gulch in the watershed.
Management includes; restoring and enhancing the condition of fishery streams, projects to
stabilize and restore stream banks as well as improve stream characteristics, and riparian
vegetation and soil improvement projects. Resources are inventoried and monitored in regards to
condition, potential, and trend (BLM Gunnison Resource Area: Record of Decision, Approved
Resource Management Plan, and Rangeland Program Summary, 1993). The area along the
Alpine Loop Back Country Byway is withdrawn from mineral entry and location mineral
material disposal is not permitted. In addition to this, federal oil, gas, and geothermal estate are
open to leasing with a no surface occupancy stipulation along the back country byway. Where
grazing occurs (see Grazing section), the minimum stubble height of 4 inches must be
maintained for the key herbaceous forage species. This is determined by range readiness, which
is discussed in more detail in the description for Management Unit 1.
Motorized vehicle traffic as well as OHV traffic is required to stay on designated routes in Unit
15. The visual resources are managed according to the VRM class II objectives which state
visual contrast due to management activities should fall within moderate to high levels as long as
it remains subordinate to the landscape (BLM Gunnison Resource Area: Proposed Resource
Management Plan and Final Environmental Impact Statement, 1992). Fire management is
subject to conditional suppression and the unit is recommended as closed to the development of
water power and storage reservoir sites (BLM Gunnison Resource Area: Record of Decision,
Approved Resource Management Plan, and Rangeland Program Summary, 1993).
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Map 13.1: BLM Management Units. BLM map depicting Management Unit locations in the Montrose District.
Units 1, 5, and 15 are in the watershed. Source: BLM Gunnison Resource Area: Record of Decision, Approved
Resource Management Plan, and Rangeland Program Summary, 1993
Reference either the program summary completed in 1993 or the website www.co.blm.gov/nepa/lustatus.htm and
then click on “Gunnison RMP” in order to fully analyze the map.
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United States Forest Service
The United States Forest Service’s current plan that is still in effect until the proposed plan
comes into place is originally from 1983; however, this plan was updated in 1991. The
Amended Land and Resource Management Plan encompasses the Grand Mesa, Uncompahgre,
and Gunnison National Forests, which is 2,905,027 acres. Of this planned area, The USFS land
in the watershed is roughly 54 square miles or 34,560 acres. The management plan is broken
down into Management areas of which Management Area 6B and 8C fall within the watershed.
The following descriptions are simply an overview as the proposed plan is more up to date and
descriptions for the proposed plan are much more accessible.
Management Area 6B; USFS
Management Area 6B is 829,760 acres or 28% of the planning area. This area is designated for
livestock grazing, of which only sheep grazing takes place within the watershed. Intensive
grazing management is applied which implies that forage improvement practices, livestock
management, and regulations of other resource activities apply. There is a moderate to high
investment in structural and nonstructural range improvement to increase the amount of forage
that is utilized of which the structural improvements are designed to benefit or not directly affect
wildlife. If there are conflicts between livestock and wildlife, the livestock are favored in the
resolution between the two (USFS Amended Land and Resource Management Plan: Grand
Mesa, Uncompahgre, and Gunnison National Forests, 1991). The nonstructural improvements
available for use include seeding, planting, burning, fertilizing, pitting, furrowing, spraying,
crushing and plowing, and removing trees invading the grazing area (USFS Amended Land and
Resource Management Plan: Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991).
Visual Resource Management is managed so activities blend with the natural landscape. The
area is semi-primitive non-motorized, semi-primitive motorized and roaded natural. Rural
recreation opportunities are provided (USFS Amended Land and Resource Management Plan:
Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991). Motorized vehicle use is
restricted to forest system roads and trails in alpine shrub and Krummholz ecosystems, which
includes snowmobiles. The same regulations are in place for other alpine areas and ecosystems
where soil, vegetation, and or special wildlife habitat needs protection with the exception that
snowmobiles are allowed to travel off roads and along trails as long as travel is on snow (USFS
Amended Land and Resource Management Plan: Grand Mesa, Uncompahgre, and Gunnison
National Forests, 1991). There is very little snowmobiling, if any, in the watershed (Thode,
personal communication).
Roaded natural recreational opportunities open to the public are provided within .5 miles of local
roads, which have better than primitive surfaces. Semi-primitive motorized recreation with a
low to moderate chance of contact with other individuals are provided within .5 miles of
designated roads with primitive surfaces and trails open to motorized recreational use. Where
local roads are closed to motorized use, dispersed non-motorized use is allowed (USFS Amended
Land and Resource Management Plan: Grand Mesa, Uncompahgre, and Gunnison National
Forests, 1991). Habitat needs of indicator species are managed in area 6B implying that 60% of
the habitat capability is maintained. Fires are confined, contained or controlled at low fire
intensity levels and controlled at higher intensity levels.
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Management Area 8C; USFS
Management Area 8C is 176,278 acres or 6% of the planning area. This area is comprised of the
Uncompahgre Wilderness in the watershed. It provides semi-primitive wilderness opportunities
with an emphasis on protecting and enhancing the natural bio-physical conditions of the area.
Travel is primarily on trails, and the popular campsites in the area show evidence of repeated use
but this use falls within acceptable levels (USFS Amended Land and Resource Management
Plan: Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991). Areas that
demonstrate unacceptable use in the past are rehabilitated and restored. New construction of
administrative facilities or structures is prohibited and existing structure damage will not be
replaced. Visual Resource Management is managed to follow maximum preservation of the
natural landscape and semi-primitive recreation is managed for a moderate to high degree of
challenge and risk while traveling cross-country or on the trails (USFS Amended Land and
Resource Management Plan: Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991).
Open fires are prohibited in areas such as alpine, meadow areas, riparian areas and Krummholz
areas where the visual resource objectives would not be met and or dead and down wood for fuel
use would decrease the level of diversity or negatively affect soil nutrients and erosion. Summer
use is managed to allow for moderate to high contact with other individuals while recreating and
trail encounters during the peak use days are less than 20 other parties per day. If these
encounters increase the visitor use days will be decreased (USFS Amended Land and Resource
Management Plan: Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991).
Outfitters are required to only camp in sites specified in their permits. Any surface occupancy
activities authorized before the area became listed as wilderness are managed to reduce the
impact on the wilderness environment and any soil disturbance in the area is restored to its
natural ecological state. Roads are not authorized on slopes steeper than 60%, in areas of high
erosion and geological hazard, areas where restoration will unlikely be successful, and areas that
would negatively affect threatened and endangered species (USFS Amended Land and Resource
Management Plan: Grand Mesa, Uncompahgre, and Gunnison National Forests, 1991). If there
are any roads not needed for authorized activities, they will be converted to trails and trail
density is not to exceed 2 miles per square mile. Bridges are only built in the absence of a safe
alternative to cross a stream or gorge and signs are to be located at trailheads and trail junctions.
Lastly, the construction of new administrative facilities or structures is prohibited in the area
(USFS Amended Land and Resource Management Plan: Grand Mesa, Uncompahgre, and
Gunnison National Forests, 1991).
Forest Plan Revision Status
The USFS has been in the process of revising its existing 1983 Land and Resource Management
Plan (as amended, 1991). In March 2007, the GMUG released for public review a Proposed Land
Management Plan for the Grand Mesa, Uncomphagre, and Gunnison National Forests under the
provisions of the 2005 Planning Rule, the agency suspended the public review of the Proposed
Plan indefinitely. For the purposes of this analysis, the 1983 Land and Resource Management
Plan (as amended, 1991) remains in effect for National Forest system lands in this area.
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Map 13.2: USFS Grazing Allotments
USFS map depicting grazing allotments on the Grand Mesa, Uncompahgre, and Gunnison National
Forest. The watershed is comprised of active, vacant, and closed allotments.
Source: USFS Proposed Land Management Plan: Grand Mesa, Uncompahgre, and Gunnison National
Forest, 2006
Reference the proposed plan or the website
www.fs.fed.us/r2/gmug/policy/plan_rev/draft/proposed_plan/2_proposed_land_mgt_plan.pdf and look
under “Figures” for maps found on the bottom of page V in order to fully analyze this map.

Synopsis of Land Management
Addressing the current BLM plan as well as the current and proposed plan for the USFS, the
entire public land encompassing the watershed is managed to provide recreational activities
throughout the year while attempting to lessen the impacts on the surrounding vegetation and
wildlife. Overall, the land is managed to maintain the status quo conditions. All motorized
vehicle use, as well as OHV use, is subject to remain on only designated roads or routes. The
wilderness areas and proposed wilderness areas are only open to non-motorized use in order to
maintain somewhat of a pristine landscape. Although minimal, there is development taking
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place in relation to new trails and roads. In collaboration with all three management plans, the
visual management is in terms of maintaining the natural look of the landscape as much as
possible, although this is not the preference if other management objectives need to be met.
There is sheep grazing on both BLM and USFS land.
The BLM land in all three management units is open to leasing for federal oil, gas, and
geothermal estate with either a no surface occupancy stipulation or a controlled surface use
stipulation whereas the USFS land is not open to leasing. Mineral material disposal is permitted
in Unit 1 on BLM land but nowhere else. Units 1 and 15 are recommended to be closed to water
development and storage reservoir sites, whereas Theme 3 on USFS land is open to limited water
development. The BLM has a specific unit for managing the waterways, of which the goal is to
restore and augment the fishery streams. All of the BLM land is subject to conditional fire
suppression whereas the USFS land does not focus on fire suppression, but rather uses wildland
fires to deal with fuel wood treatment and prescribed burns.
If this type of management was to continue into the future, the overall recreational opportunities
would increase and continue to be managed for the benefit of the public. Wilderness areas would
remain somewhat in their natural state with no motorized use, and streams would be managed to
provide fishing opportunities and sustain riparian and aquatic habitats. Indicator species, as well
as endangered or threatened species, would be managed in light of protection of not only the
species, but the corresponding habitats, and fire would be managed either from suppression or a
fuel wood treatment process. The occurrence of oil, gas, geothermal leasing, and water
development could eventually appear in the watershed.

Land Ownership
The Henson Creek watershed is 97% public land. The remaining 3% is private land, which is
dispersed throughout the entire area (see Map 13.2). The private land is mainly due to historic
mining claims and could potentially become developed. Although most of the use of this land
would be restricted to the summer and early fall due to the harsh winters and the winter closure
of County Road 20. The exact use of the private land in the watershed is a data gap because no
overall organized format is currently available regarding structures, wells, septic tanks, etc.
Overall, the amount of private land is minimal but the exact use should be further researched in
order to have a full understanding of the human use in the Henson Creek watershed.
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Land Ownership in Henson Creek Watershed
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Figure 13.3. Land Ownership in Henson Creek watershed
The Henson Creek watershed is largely composed of public land. The USFS land consists of 54 square
miles, the BLM 26 square miles, and the private land 2.5 square miles making the entire watershed a total
of roughly 83 square miles.
Source: NRCS 2007
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Map 13.4: Land Ownership of Henson Creek watershed.
Source: NDIS 2007

Roads
The main road in the watershed is County Road 20, which parallels Henson Creek. This road
was historically the Toll Road from Lake City to Engineer Pass. It is maintained by the Hinsdale
County Road and Bridge Department (Hurd, personal communication). During the winter the
road is closed off at the Nellie Creek trail head, which is 6 miles heading west on County Road
20. The six miles that are open are plowed in the winter but this road receives the lowest priority
(Hurd, personal communication). According to George Hurd with the Road and Bridge
Department, County Road 20 is grated during the summer on an as needed basis and magnesium
chloride is used on the road 1.5 miles from Lake City heading west and in a 500 yard section
around the Hard Tack Mine area in order to keep the dust down. Around May the road is open to
Capitol City and roughly around June the entire road is open to Engineer Pass (Lampert, personal
communication). The various other roads in the watershed are periodically maintained by the
USFS and BLM, mainly County Road 23 or the Nellie Creek Road and County Road 24 near the
North Fork of Henson Creek. These roads have serious run off and are definitely putting
sediment into Henson Creek according to Kai-Uwe Allen with the USFS. County Road 20 has
increasingly become wider from the maintenance and has decreased the riparian areas next to
Henson Creek. Damage to the vegetation in these areas from the road is apparent as well as
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increased erosion.

Photograph 13.1. Taken looking west from County Road 20 in 1985 of plowing of County Road 20. Courtesy of
Grant Houston

Photograph 13.2. Taken looking west on (date unknown) of County Road 20 and Henson Creek. Courtesy of Grant
Houston

Grazing
There are 5 main sheep grazing allotments in the watershed (see Map 13.2). The grazing season
is approximately 60 days long. Three of these allotments, the Henson Creek, American Lake,
and American Flats are managed by the BLM and the Uncompahgre/North Henson and
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Crystal/Lower Elk allotments are managed by the USFS (Mason, personal communication).
According to Edna Mason with the USFS, there has been sheep grazing in the Henson Creek
area as far back as the 1890’s when there were no restrictions or allotments. During the war
years, the government encouraged grazing to produce as much wool as possible for army
uniforms. The ideology of the time viewed the grass as limitless. Some bands or herds of sheep
were as numerous as 2,000. Today, sheep bands range from about 800-1200. (Mason, personal
communication) (Photograph 13.3).

Photograph 13.3. Domestic sheep being corralled and loaded onto trucks in the Henson Creek watershed after the
end of the 2007 grazing season. Photograph taken in September 2007 by Kevin Alexander.

Prior to 1970, records were missing or incomplete on the numbers of sheep and their grazing
location, but it is likely the sheep were grazed roughly where they are today even though the
numbers of sheep today are probably only about 10% of what was historically grazed (18901969). The Red Cloud allotment on BLM land was used before the 1980s and experienced no
use until 1994 when it was used for 2-3 years with a permit for 1,000 sheep (Mason, personal
communication). This allotment had 4 pastures, 2 of which were in the watershed on the Henson
Creek side but this area no longer has any sheep grazing. Today, average vegetation utilization
by sheep is approximately 20% of the plant’s annual growth. Herders are constantly kept on the
move in order to maintain light grazing in all of the allotments (E. Mason, personal
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communication). The sheep typically come into the watershed around mid-July. The Henson
Creek and the American Flats allotments are the only two that are entirely in the watershed, the
other three allotments have 10-80% of the allotment land that falls within the watershed. Sheep
are the only animal grazed in the watershed and are typically grazed above timber-line. The
grazing is limited to grassy areas as timbered, rocky areas, and steep slopes are not suitable
(Mason, personal communication).
Current Use: 2006
Allotment
% of Land in
On Date
Off Date
# of Sheep
Agency
Name
Henson
Permitted
Drainage
(approx.)
Henson Creek 100%
7/10
9/9
980
BLM
American
80%
7/10
9/15
1200
BLM
Lake
American Flats 100%
8/1*
8/21*
900
BLM
Uncompahgre/ 40%
7/11
9/20
900
USFS
North Henson
Crystal/ Lower 10%
7/6
9/10
1000
USFS
Elk
* Dates vary due to the fact that this particular allotment includes part of a USFS allotment in a
rotational system.
Table 13.1. Current Grazing Use.
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Fish Distribution in Henson Creek Drainage
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Figure 13.1. Fish Distribution in Henson Creek Drainage
The numbers of rainbow trout stocked in Henson Creek was historically very high as in 1975 7,820 fish were
stocked. This number steadily declined until 1995. Since then no fish have been stocked. The brook trout were only
stocked for a short period of time before stocking ceased. Overall, 6,060 brook trout and 85,026 rainbow trout were
stocked between 1973 and 1995. Source: Dan Brauch, DOW
Fish Distribution in Henson Creek, North
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Figure 13.2. Fish Distribution in Henson Creek, North
Both the Pike Peak Cutthroat trout and the Snake River Cutthroat had fluctuated stocking periods. The brook trout
was only stocked once. No stocking has taken place in North Henson Creek since 1995. Overall 6,559 Pikes Peak
Cutthroat, 10,500 Snake River Cutthroat, and 3,000 brook trout were stocked. Source: Dan Brauch, DOW
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Hunting
The hunting that takes place in the Henson Creek watershed is managed by the DOW within
Game Management Unit (GMU) #66. There are licenses available for deer, elk, bear, moose,
Bighorn sheep, and small game and furbearers. The small game and furbearers open to hunting
are Abert’s squirrels, mink, pine marten, badger, red fox, raccoon, striped skunk, muskrat, bandtailed pigeons, beaver, black-tailed prairie dogs, blue (dusky) grouse, bobcat, chukar, cottontails,
snowshoe hare, white-tailed and black-tailed jackrabbits, coyotes, crow, mourning, white-winged
and Eurasian collared doves, fox and pine squirrels, marmot, prairie rattlesnake, northern
bobwhite, Gambel’s and scaled quail, sora and Virginia rail, white-tailed ptarmigan, white-tailed
and Gunnison’s prairie dogs, Wyoming ground squirrels, European starlings, English or House
sparrows, and Wilson’s snipe.
The small game and furbearer licenses are available over-the-counter and have no limits on
them. For the other animals the number of licenses sold is dependent upon population sizes after
a hunting season. The population size can indicate whether a population is doing poor or below
a healthy size resulting in fewer licenses sold the next year. Conversely, if the population size is
larger than what the DOW deems healthy, more licenses will be sold the next year (Diamond,
personal communication). For the limited licenses, they have to be applied for and are awarded
through a lottery system.
In order to keep track of licenses sold every year, the DOW has Data Analysis Units (DAU). For
the Henson Creek area the DAU for elk is E-25 and for deer D-25, both of which include GMU
66 and 67 for the watershed. The DAU for bears is B-12 and S-33 for Bighorn sheep.
Therefore the numbers of licenses sold each year are summarized into two units. As such, there
is no data for the exact licenses sold for GMU 66, which is strictly in the watershed. Deer and
elk comprise the majority of the licenses sold. There is data available for deer and elk from 1980
to 2006. Between 1980 and 1997 licenses were Over the Counter (OTC) for male elk (bulls)
implying there were no limits (Diamond, personal communication). There were limited licenses
sold for female elk (cows) with available data starting in 1985 (see Figure 13.4.). The number of
deer licenses sold became limited in 1999 for both sexes, resulting in a significant decrease in the
amount of hunters. The numbers of bear licenses have gone through many changes within the
last 5 years creating a data gap at this time. However for 2007 there were 115 licenses sold.
Bear licenses use to be sold over the counter but were later switched to a specific license basis
which has declined in recent years as the DOW feels bear populations are decreasing in size
(Diamond, personal communication).
There are two bull licenses available for moose, which have been available since at least 2003
according to Brandon Diamond with the CDOW. Traditionally, there were also 2 cow licenses
available but this was eliminated in 2007 due to a declining population. For Bighorn sheep there
are 2 ram (male) licenses available, which just re-opened in 2006 due to an inadequate
population size for a number of years (Diamond, personal communication). The first official
hunting season began in 1969 at which time 6 licensees were sold and one ram (male sheep) was
harvested. Bighorn sheep licenses were sold up until 1991 (see Figure 13.9.) There were never
any ewe (female sheep) licenses sold for S-33
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According to Lucas Martin with the DOW, licensed hunting probably began in 1897 with the
creation of the DOW, previously called the Colorado Game, Fish, and Parks. In the mid 1990s,
there were quite a few more hunters in the area, as many as thousands more, but then the DOW
limited hunting. This in effect increased the overall number of animals killed, as there were less
people in the area (Martin, personal communication). Fewer hunters implied that the big game
was not as affected because there were less people to frighten them. In effect, the hunters had a
higher success rate. Compared to areas north of Henson Creek in the Gunnison Basin, there are
a relatively small number of hunters due to the ruggedness of the area and more of a rare chance
of actually spotting wild ungulates. Typically, the hunters in the watershed are locals who know
the area. The large amount of recreation taking place in Henson Creek causes most of the big
game to stay away from popular, more accessible areas (Martin, personal communication).
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Figure 13.3. Number of Elk Hunters for E- 25
The number of elk hunters in GMU 66 and 67 has stayed fairly consistent with the exception of a decrease in 1998,
which is probably attributed to the fact that the DOW limited hunting opportunities. This data is for both sexes and
is only from 1988 as before this period licenses were OTC and hunter data was not available. 2004 is a data gap.
Source: Brandon Diamond, DOW
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Figure 13.4. Licenses Sold for Elk in E-25
The period between 1980 and 1984 had OTC licenses available for bulls until 1998, while there is data for limited
cow licenses starting in 1985. There were probably a substantially larger number of licenses sold between 1980 and
1998 than what the figure depicts. Source: Brandon Diamond, DOW
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Figure 13.5. Bull and Cow Harvest for E-25
The bull harvest has stayed relatively constant with the cow harvest being characterized by a large increase between
2000 and 2002. The year 2004 is a data gap as harvest data was not available from the DOW. Source: Brandon
Diamond, DOW
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Figure 13.6. Number of Deer Hunters for D-25
The number of hunters significantly decreased in 1999 after the DOW licenses went limited. Data was only
available up to 2005.
Source: Brandon Diamond, DOW
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Figure 13.7. Licenses Sold for Deer in D-25
This data is only from 1999 to 2006 as before 1999 the licenses sold were unlimited. Licenses were for both sexes.
Source: Brandon Diamond, DOW
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Figure 13.8. Deer Harvest for D-25
Deer harvest includes both sexes. The decrease in 1999 was due to limited licenses sold.
Source: Brandon Diamond, DOW

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

1980

1979

1978

1977

1976

8
7
6
5
4
3
2
1
0
1975

Frequency

Licenses Sold for Bighorn Sheep

Year

Figure 13.9. Licenses Sold for Bighorn Sheep in S-33
There were significantly more licenses sold in the 1970’s. After 1990 licenses were no longer available until 2007 as
the sheep population significantly dropped from 60 to 20 between 1989 and 1990. 1980 and 1981 are data gaps.
Source: Unit S-33: The Pole Mountain/Upper Lake Fork Bighorn Sheep Herd by Brandon Diamond
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Figure 13.10. Bighorn sheep harvest for S-33
The harvest for Bighorn sheep has fluctuated significantly from 1975 to 1990 when licenses were no longer
available until 2007. The years 1980 and 1981 are data gaps. Population information is not available until 1986
when there was a significant increase from 33 to 60 between 1986 and 1987 and then a significant decrease from 60
to 20 between 1989 and 1990.
Source: Unit S-33: The Pole Mountain/Upper Fork Bighorn Sheep Herd

Implications
The land management held by both the BLM and USFS is overall dedicated to providing
recreational opportunities, grazing and maintaining the status quo of the land. The natural world
is not static however, but rather ever changing. Therefore certain management practices such as
fire suppression do not allow the ecosystem to take its natural course and over time can have
detrimental effects. The restriction of some uses in the wilderness areas greatly assists in
lessening the human impact on the environment, which is overall beneficial to the watershed.
However there are opportunities for oil, gas and geothermal leasing on the BLM land and limited
water development on the USFS land. These possible occurrences would not benefit the overall
health of the watershed. The sheep grazing in the area can have serious effects in regards to
fecal matter polluting water-ways, erosional processes, effects to the vegetation, and possible
disease transfer to Bighorn sheep. The areas of grazing especially pose a threat to fragile tundra
as the sheep are grazed above timberline.
The fact that the stocking of non-native fish does not occur anymore is overall beneficial to the
stream’s biotic community. In regards to hunting, the data available is not representative of just
the watershed. If this information were attainable, assessing the conditions of the wildlife would
be more accurate. The DOW does try to maintain a healthy population of all animal species,
which is likely beneficial to the biotic community. Lastly, the existence of roads is one of the
biggest factors to the erosion taking place in the watershed. The overall maintenance strategies
should be assessed as magnesium chloride is damaging to the environment and grading the road
leads to the road becoming wider causing a loss of riparian areas. The occurrence of plowing
County Road 20 for 6 miles in the winter should be assessed as well in light of the overall
inaccessibility in the winter.
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Chapter 14: Recreation
By Shannon Gregory

Henson Creek RV Park
The Henson Creek RV Park is located directly on the bank and within the floodplain of Henson
Creek at the mouth of the watershed. Due to this location, Henson Creek receives heavy,
localized recreational use. The park is located on the outskirts of Lake City and is a full service
campground with cable TV, laundry facilities, restrooms and showers.

Henson Creek Trail
The Henson Creek watershed is characterized by many recreational activities year round. The
vast amounts of public land and the lack of development make the watershed a very popular area
for locals and tourists. Recreational use is higher during the fall and summer, because access is
limited once snow begins to fall. In Lake City there is a trail called the Henson Creek Trail,
which starts at the Henson Creek pedestrian bridge at the mouth of the watershed, goes along
First Street and then follows Henson Creek south out of town, paralleling County Road 20. The
trail is 8,248 feet long and ends at the ATV Staging Area, which is located along Henson Creek
not far from Lake City (Lake City Chamber of Commerce). Overall, the Henson Creek Trail
experiences light use, roughly 10 or less people a day in the winter with increases around the
middle of June to the middle of August (Lake City Park and Recreation, personal
communication). The trail has an estimated 500 to 700 visitor use days a year (Thode, personal
communication). A visitor use day is 1 person for 12 hours. There are no organized hikes on the
trail and maintenance only occurs once a year. There are plans to build a new trail, which would
start from the beginning of the Henson Creek Trail south along Henson Creek and end up at
County Road 20. This trail would be 2 blocks long and construction is supposed to start May 16,
2007 (Lake City Park and Recreation, personal communication).

ATV Staging Area
The ATV Staging Area was initially a large turn off for motor vehicles and All Terrain Vehicles
(ATV’s) adjacent to Henson Creek. The area was characterized by destructive use as people
would drive into the river and over surrounding vegetation due to lack of barriers (Lampert,
personal communication). The BLM recognized the misuse and put up barriers next to the creek
to try minimizing impacts on the area. The staging area is largely used by motor vehicles, pets,
and people as the Henson Creek Trail ends.

161

Photograph 14.1. Taken looking north -east on March 26, 2007 of the ATV Staging Area.
Photograph by Shannon Gregory.

Hard Tack Mine Tours
The Hard Tack Mine is a popular tourist attraction located 2.5 miles on County Road 20 heading
west. It is open from Memorial Day to Labor Day. The Hard Tack Mine Tour and Museum
consists of an underground gift shop, a museum and a mining tour.

Non-Motorized Recreation
In general, there are opportunities for multiple kinds of recreation in the watershed. There are no
designated campgrounds, although there are a few dispersed localized camping spots along
Henson Creek during the summer. As a general rule, the land management agencies prefer
campsites to be located at least 100 feet away from any stream, but there is little enforcement
(Thode, personal communication). The Leave No Trace ethics are encouraged when entering
any public land. Besides camping, there is mountain biking, fishing, hunting, backpacking,
hiking, rock and ice climbing, horseback riding, bird watching, and the opportunity to boat.
Some places exist on Henson Creek where putting a boat into the water is plausible; however,
this form of recreation is rare in Henson Creek due to the fact that it is far too rough, narrow, and
uninviting to kayakers and boaters. Henson Creek can be found on the American Whitewater
website as a creek with boating potential. Fishing is allowed in all streams in the watershed and
fishing is not restricted to the use of flies and lures only (Thode, personal communication).
There is a four fish limit and catch-and-release fishing is strongly encouraged. There are three
fly fishing businesses in Lake City offering guided trips and lessons in the watershed. Fishing in
the watershed is characterized by roughly 1,000 visitor use days a year which has remained fairly
static due to the high level of returning fisherman versus new fishermen (Thode, personal
communication).
Hunting is another form of recreation with licenses available for deer, elk, bear, moose, Bighorn
sheep, and small game and furbearers. Hunting is available at various times between August and
November with deer and elk hunting being the most popular (see Hunting under Land
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Management). Compared to other regions north of Hinsdale County, the proportion of hunters
who visit the Henson Creek area is proportionately smaller as the terrain is more rugged and
there are many more inaccessible areas for big game to migrate to (Martin, personal
communication).
Horseback riding, mountain biking, bird watching, hiking and backpacking are considered
dispersed recreation in terms of land management and are allowed anywhere except on private
land. One business in Lake City offers guided horseback rides throughout the area including
lands within the watershed. Camp Redcloud, a Christian outdoor camp located 9 miles
southwest of Lake City, offers numerous activities for children and adolescents. The camp often
goes into the watershed to horseback ride, hike, mountain bike, etc. and in the winter the camp
takes out cross-country ski trips as well as snowshoe trips.
There are four largely used and established trails found in the watershed. The Alpine Gulch
Trail leads into the Redcloud Peak Wilderness Study Area. It is located south of Henson Creek a
little more than 2 miles on County Road 20 heading west. This trail is characterized by 300
visitor use days a year, which is about a 10-15% increase in the past 5-7 years (Thode, personal
communication). The Horse Thief Pack Trail is another established and popular trail in the area
located in the upper northwest section of the watershed. This trial on average has 200 visitor use
days a year (Thode, personal communication). Both the Alpine Gulch and the Horse Thief Pack
Trail are managed by the BLM. The other two main trails are managed by the USFS. The Nellie
Creek Trail or Uncompahgre Trail starts at the Nelly Creek Trail Head, which is located 4 miles
up Nellie Creek Road. A toilet site is located at the trailhead and another just up from the Nellie
Creek Road off of County Road 20 heading west. A third toilet site can be found at Rose’s
Cabin west of Boulder Gulch. Because the Nellie Creek Trail goes to the top of Uncompahgre
Peak, a 14,000-foot mountain, quite a few visitors frequent the trail during the summer and fall
months (see Figure 13.1.). The other trail is Matterhorn Trail, which is located off the North
Fork of Henson Creek. This trail goes to Matterhorn Peak, a 13,000-foot peak. Wetterhorn Peak
is adjacent to Matterhorn and is a 14,000-foot peak. This trail is also characterized by heavy use.
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Figure 14.1. Recreational use on Nellie Creek Trail Head
Overall the number of visitors at Nellie Creek is fairly consistent. The year 2002 is a data gap. The least amount of
visitors was in 2006 with 1,280 people and the highest use year was 2000 with 3,170 visitors. These numbers are
thought to only represent 2/3 of the actual use due to people not signing in at the trailhead.
Source: Kai - Uwe Allen, USFS
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Figure 14.2. Recreational use on Matterhorn Trail Head
The number of visitors on Matterhorn does not represent a general pattern of use, as the numbers are very different
from year to year. The lowest use day was in 1996 with 0 visitors and the highest use day was 1998 with 1,585
visitors. The year 2002 is a data gap. These numbers are thought to only represent 2/3 of the actual use due to people
not signing in at the trailhead.
Source: Kai – Uwe Allen, USFS

The USFS works with the Colorado Fourteeners Initiative, an organization working on restoring
and protecting 14,000 foot peaks in Colorado. The Uncompahgre Peak project has volunteer
days on July 20-22 and August 3-5 for construction and restoration on Uncompahgre Peak
(Colorado Fourteeners Initiative). There is also work taking place on Matterhorn Peak with this
organization involving re-vegetation and the construction of a new trail (Allen, personal
communication).
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Photograph 13.2. Taken looking northwest from Country Road 20 on March 26, 2007 of toilet site.
Photograph taken by Shannon Gregory

Rock climbing is dispersed throughout the area, although there does seem to be high use in the
Boulder Gulch Area, which is above Capitol City and receives 100 to 150 visitor use days
(Thode, personal communication). Exact locations are a data gap as there is no specific
information on file for rock climbing. Ice climbing locations are more known. There is an ice
climbing location near the Pelican Mine, which is about a mile outside of Lake City on County
Road 20. There are four ice climbing areas in the Hurricane Basin, one of which is on the south
side of Seigel Mountain in the far southwest corner of the watershed (Lake City Chamber of
Commerce). There are four sites near Capitol City just past El Paso Creek, one of which is home
to a route called Jedi Mind Tricks. This mixed climb, both rock and ice, is known as one of the
hardest mixed climbs in the world, thus attracting professional climbers internationally. There
are four ice climbs near Henson Creek around Modoc Creek located just before Nellie Creek
Road going west on County Road 20 (Lake City Chamber of Commerce). All of these climbs
are available for ice climbing around December or January and may be climbable until March,
depending on the weather. There is one man-made ice climbing route, built around two years
ago, located right outside of Lake City along the south side of Henson Creek. There is a water
tower at the top of a large hill at this site where water is directed over a large rock face creating
the ice climbing spot (see Photograph 13.3). This area is used primarily between mid December
to March (Lake City Park and Recreation, personal communication). To access the climbing,
users have to cross Henson Creek, which is walked over in the winter after the water freezes.
Overall use numbers for ice climbing is unknown.
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Photograph 13.3. Taken looking south from Henson Creek Trail on March 26, 2007 of man-made ice climbing
wall. Photograph taken by Shannon Gregory

In regards to other winter non-motorized recreation there is much less than in the summer
(Thode, personal communication). There are a few cross-country skiers and people who
snowshoe. In the spring, once the avalanche danger has subsided, a few people ski the bowls of
Engineer Pass.

Motorized Recreation
One of the largest recreational uses in the watershed is scenic driving. A portion of the Alpine
Loop Back Country Byway is on County Road 20, which follows Henson Creek from Lake City
up to Engineer Pass. This byway is part of the country’s most scenic roads and receives 200 to
300 visitor use days a year (Thode, personal communication). From Engineer Pass, both Ouray
and Silverton are accessible or the loop continues over Cinnamon Pass south of the watershed
until it ends at Lake City. The portion of the Alpine Loop along Henson Creek is two-wheel
drive until just before Engineer Pass and the entire loop is comprised of dirt roads. The amount
of use on this road has stayed relatively constant since the 1970’s with a short period of
increased use after the road became a byway in the early 1990’s (Thode, personal
communication).
Due to the popularity of the Alpine Loop, there are eight Jeep rental businesses in Lake City.
Motorized recreation in the watershed is limited to designated roads, which includes ATV’s.
Motorized recreation in wilderness areas, specifically the Uncompahgre Wilderness, American
Flats Wilderness and the Redcloud Peak Wilderness Study Area is prohibited. The amount of
ATV use has steadily increased over the years but there is no quantitative data available
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regarding use due to the difficulty of actually calculating the amount of ATV’s in a given year
(Thode, personal communication). There is one business in Lake City renting ATV’s. In regards
to snowmobiling there is very little to no snowmobile use in the watershed as County Road 20 is
closed at Nellie Creek in the winter (Thode, personal communication).

Implications
Scenic driving and fishing are the two main recreational uses in the watershed. The amount of
scenic driving on the Alpine Loop continues growing implying that at some point limiting use
may be considered as this road causes erosion, directly impacts the wildlife and vegetation, and
requires maintenance which over time causes the road to widen. Overall the land management
held by the BLM and USFS is fairly strict in regards to motor vehicle use being restricted to
designated routes, which does lessen the impact on road less areas. A further issue to consider is
the limited restriction on fishing, which may be affecting the aquatic ecosystems in relation to
bait use and fishing locations.
The Henson Creek RV Park’s location on Henson Creek creates centralized use on and in the
creek. This is therefore an area of concern regarding the stability and natural state of Henson
Creek. Another area of concern is the 14,000-foot peaks, which brings a large influx of people
during the summer. The main trails leading to these peaks experience concentrated use, which
over time creates more defined trails, and has more of an impact on the surrounding vegetation
and wildlife. Monitoring these trails and the areas within close vicinity to the trails would assist
in making future decisions about use and management. Overall, the number of recreationists and
tourists is expected to increase as the years progress, thus increasing human impact on the
watershed. Closely monitoring and accessing all recreational activities would benefit the
integrity of the watershed. This may be difficult at times but it would lead to a better
understanding of the correlations between human impacts and the health of the area.
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Chapter 15: Conclusion and Human Disturbance Modeling
By Kevin Alexander and Adam Forland

Currently the Henson Creek Watershed is a primarily intact ecosystem comprised of alpine
tundra; subalpine and alpine forests; meadows; and riparian forest. These systems are also
bisected with cold water streams and some fens and wetlands. These all provide habitat for the
typical wildlife species found throughout the Southern Rocky Mountains. In addition, we have
found that these systems are reasonably functional and are connected to similar systems in
nearby watersheds. The habitat are fragmented to a slight degree by some roads that receive
primarily summer use and is perforated by some disperse housing, mines and recreational
activities.
This watershed provides many conservation, aesthetic, scientific, recreation and human use
values which need to be maintained. The primary historical impacts have been from mines and
mills that have left their impacts on the water quality throughout the watershed but in particular
Palmetto Gulch. The overall impact from the mines, their mine waste and mill tailings piles has
been best measured by a decline in trout and macroinvertebrate diversity and abundance as well
as the decline in physical water parameters such as pH and metal concentrations. These not only
have acute impacts to aquatic life but the chronic nature of these types of effluents have chronic
effects as well, both of which are contributing to an overall decline in common measures of
water quality.
Additionally, a historical but ongoing impact to ecosystem health is the grazing of domestic
sheep. The impacts of domestic sheep are primarily upon the alpine meadows and tundra that
have limited growing seasons where grazing must be carefully regulated and monitored. Other
impacts from domestic sheep grazing also include the influx of invasive plant species and the
introduction of exotic diseases to Bighorn Sheep. The grazing allotments in the Henson Creek
watershed are managed by the U.S. Forest Service and U.S. Bureau of Land Management with
the current pressures from domestic sheep grazing declining due to economics.
More modern impacts in the watershed are the increase over the last several decades of
recreation within the basin and that recreation includes trail use, disperse camping and the
impacts associated with road maintenance. The impacts from these forms of recreation include
increased sedimentation and contaminants into streams, noise, wildlife disturbance, pets and the
dissection, perforation and overall decline in habitat quality of intact ecosystems. The impacts
from recreational activities has been increasing in recent years and is an area which impacts and
methods to reduce them need further study in this watershed.
Future impacts to this watershed may also include the possibility of mining for additional ores
that are yet unclaimed. Also, the impacts that climate change could have on the ecosystems and
water within this region are unknown and complex. The uncertainties of economic markets and
the global climate interacting with regional weather could cause changes in plant, animal and
community distributions plus the movement of additional people into the watershed. These
along with other potential but possibly unknowable changes should be monitored.
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The recommended method for economically and feasibly monitoring the watershed would be to
use a systematic method of collecting biological and physical water quality parameters
immediately above the confluence of each stream draining subwatersheds throughout the Henson
Creek watershed. This will provide for continual data and measureable trends through time that
can be converted to metrics to give the best approximation of overall watershed health. Already
some of this water quality data exists and is providing indications of some problems within the
watershed. Particularly and peculiarly, during the 2005 season, there is a spike in a variety of
metals within all measured sites in the Henson Creek watershed that probably corresponds to
some, unknown at this time, event that mobilized these toxins. The necessary step to be taken
then is to determine how these water quality parameters change with changing human
disturbance and watershed health.
The Henson Creek watershed has experienced “booms” in a variety of human activities from
mining historically to recreation currently. Human disturbance is unlikely to subside in the
watershed; therefore, developing a plan of action to predict and monitor changes and impacts
from human disturbance would be beneficial to the Lake City economy and ecology. One way
to address the issue of understanding human impacts is to conduct Human Disturbance Modeling
(HDM). By modeling human activities and changes to environmental conditions, HDMs can be
utilized to predict potential changes in the environment resulting from anthropogenic activities.
Through HDM, projections can be made on how the watershed will be affected over time and
steps can be taken to avoid unwanted environmental changes and associated negative economical
and ecological impacts.
Being able to detect and monitor the effects of human disturbance is a developing field that holds
promise for future land management decisions. As human encroachment into wild habitats
increases, the importance of HDM becomes more evident. While many ideas exist for measuring
and monitoring these changes, some simple strategic implementations could help facilitate the
disturbance modeling process. By collecting more human impact data along a gradient ranging
from high to low impact, then proposed human disturbance and resultant environmental impacts
may be more accurately correlated. Then, citizens and land managers can more thoughtfully
discuss thresholds of acceptable disturbance and impacts.
While no realistic graphical models were
produced within the scope of this study, the
modification of some of the recent work in
Human Disturbance Gradients (HDG)
(Hughes, 2003) helped establish a way to
model how human interaction affects
environmental elements such as water
quality. Figure 1 is an example of how
human interaction could be modeled with
the horizontal axis representing the human
interaction with the environment. The
graph is scaled so the ends of the axis
represent the lowest and highest possible
values for that particular element. The vertical axis represents the quantifiable environmental
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element being affected. The blue line represents the relationship between the human activity and
the change in the environmental element. The line is straight in this case, but it need not be and
could have any curved shaped.
The most appropriate way to create a HDM is by collecting human activity data along a gradient
of activity, documenting environmental conditions within the same areas and then fitting a curve
that effectively represents the relationship between the two variables. This model can be verified
over time by comparing it to novel degrees of human activity and checking if the predictions of
the environmental variable are correct. If the model works correctly at projecting meaningful
results, the next step is interpreting the results and then implementing a future strategy to protect
against future detriment. The model may seem to need adjustment; however, the model will
become a better predictor of the impacts of human activity with the acquisition of additional data
from continued research. Once this relationship between human activity and environmental
change is established, lines indicating thresholds of unacceptable levels of change, like the red
line in Figure 1, can be added to better define acceptable land use within the Henson Creek
watershed.
One correlation observed in this watershed analysis that could be modeled, and is recommended
for future study, is between mining and the decline in water quality. The relationship is evident
by viewing the water quality graphs in Chapter 7. While this correlation does intuitively make
sense, separating natural occurrences from human disturbance in this area was impossible with
the data and resources for this project. However, this modeling could be utilized for long-term
land use planning as it relates to mining. Similar projects could be conducted in relation to
virtually any anthropogenic activity.
The following are a few additional, potential correlations that could potentially be produced for
the Henson Creek watershed.
1. Water quality and road use.
2. Vegetation quality and Off-highway vehicle use.
3. The impacts of domestic livestock grazing and changes in water quality such as coliform
bacteria.
4. Human activity and wildlife activity.
Some proposed HDMs would require extensive studies, while others only lack more detailed
measures of a particular human disturbance. For example, the LFWS could begin to implement
this model in the Henson Creek watershed through starting a comprehensive measure or
registration of all visitors venturing off-road in the area. Next, the measure of visitor usage as
the human disturbance element could be modeled against the water quality for particular areas as
the environmental element to be measured. A plot of the data noting any trends evident of human
disturbance could be produced for the number of years that the study occurs. As the plots are
collected over time trends can become evident and the results with thresholds of activity can be
produced.
If data or resources are lacking, an HDM could be extrapolated from other areas with similar
characteristics. By collecting information on other watersheds with similar properties, research
could be done much sooner and have similar results. If an HDM is produced for another
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watershed, the possible model could be assessed for applicability to the Henson Creek watershed
or used in the development of a model specific to this watershed.
Overall, HDM could be a very important tool to develop thresholds of acceptable human
activities in the watershed because researchers and community members could quickly evaluate
the potential impacts of any particular human activity. As new human activities arise, the public
and policymakers will be better equipped to make effective decisions regarding human activities
in the Henson Creek watershed.
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