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Abstract

Invasive exotic plant (IEP) species are a significant threat to natural ecosystem integrity

and biodiversity, and controlling them is a high priority for the National Park Service. The
Northern Colorado Plateau Network (NCPN) selected the early detection of IEPs as one

of 10 monitoring protocols to be implemented as part of its long-term monitoring program.
This report documents and maps invasive plant infestations detected at Black Canyon of the
Gunnison National Park (BLCA) and Curecanti National Recreation Area (CURE) during
2012. It also summarizes all work completed at the parks from 2010 to 2012 (representing
the first full rotation of desired monitoring routes) and presents a rotational panel for future
monitoring.

From 2010 to 2012, over 275 km were monitored at BLCA and CURE. Thirty-two IEP spe-
cies were detected on monitoring routes and transects. Of these, 24 were priority species,
accounting for 2,936 separate infestations. Canada thistle (Breea arvensis), common mullein
(Verbascum thapsus), musk thistle (Carduus nutans), reed canarygrass (Phalaris arundina-
cea), Russian thistle (Salsola australis), and kochia (Bassia sieversiana) were the most com-
monly detected priority IEPs. The Gunnison River, shoreline of Blue Mesa Reservoir, and
Red Rock Canyon had the highest percent cover of invasive species, with 7.58%, 4.06%, and
2.33%, respectively, as determined by quadrat data. At the Gunnison River and Red Rock
Canyon, this percent cover was dominated by reed canarygrass, with cover of 7.58% and
1.67%, respectively. Compared to earlier surveys conducted from 2003 to 2004 at BLCA, the
number of infestations declined at the Gunnison River and Red Rock Canyon, stayed about
the same along trails as well as the south and north rim roads, and increased along the East
Portal Road. Network staff will return to BLCA and CURE in 2014 to begin the second rota-
tion of monitoring.
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1 Introduction

Invasive exotic species fragment native eco-
systems, displace native plants and animals,
and alter ecosystem function. Invasive spe-
cies are second only to habitat loss as threats
to global biodiversity (Scott and Wilcove
1998) and represent one of the most serious
threats to natural ecosystem integrity (NRC
2002). Biological invasions are occurring at
accelerated rates in nearly every major eco-
system (Mooney and Hobbs 2000). Exotic
plants negatively affect park resources and
visitor enjoyment by altering landscapes
and fire regimes, reducing native plant com-
munities and animal habitat, and increasing
trail-maintenance needs. Recognizing these
challenges, Northern Colorado Plateau Net-
work (NCPN) parks identified invasive exot-
ic plants (IEPs) as a high-priority vital sign for
long-term monitoring (O’Dell et al. 2005).

IEPs are a subset of exotic plants, “whose in-
troduction does or is likely to cause econom-
ic or environmental harm or harm to human
health” (Executive Order 13112). With the
aim of facilitating strategic control approach-
es, this monitoring program detects early
invasions, identifies existing invasions, and,
to the extent possible, tracks changes in the
abundance and distribution of priority IEPs
in parks along key invasive pathways.

Invasive exotic plants can spread into na-
tional parks via a number of different path-
way types. Predictable IEP pathways in-
clude roads, trails, and riparian corridors.
Long-distance dispersal through cargo con-
tainers and air freight are examples of sudden
pathways. Anthropogenic pathways include
horticultural escapes and seeds transported
on shoes and in restoration seed mixes. For
the National Park Service (NPS), the conse-
quences of these plant invasions present a
significant challenge to the agency’s ability to
maintain natural resources “unimpaired for
the enjoyment of future generations.”

Because regular, comprehensive monitor-
ing of the distribution and abundance of all
exotic plant species within NCPN units is
beyond the fiscal capabilities of the network
and parks, the NCPN is focusing on the most
likely areas where a broad range of invasive
exotic plants may occur: riparian corridors,
roads, trails, areas of high visitor impact (e.g.,
campgrounds), and park boundaries. This
approach is cost-effective for finding many
new invasions in areas where they are most
likely to occur, but it may miss exotic plants
dispersed to the interior areas of large parks
by wind and/or animals.

Specific objectives of NCPN invasive exotic
plant monitoring are:

1. To detect incipient populations and new
introductions of invasive plant species
before they become established in areas
of management significance and inva-
sion pathways; and

2. To determine status and trends of
selected invasive plant populations of
management significance.

This report summarizes the 2012 field season
in detail and provides summary information
for the 2010-2011 field seasons at Black Can-
yon of the Gunnison National Park (BLCA)
and Curecanti National Recreation Area
(CURE). The 2010-2012 field seasons rep-
resent the first completion of the desired
monitoring routes at BLCA and CURE. De-
tailed information on the 2010 and 2011 field
seasons is presented in previous reports (Ed-
varchuk et al. 2012; Perkins 2012).

Chapter 1: Introduction
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2 Methods

Field work followed the invasive exotic
plant monitoring protocol developed by the
NCPN (in review), adapted from Andersen
and Dewey (2007). The protocol emphasiz-
es the quick collection of IEP location and
abundance data in order to maximize the
amount of area searched, thus increasing
our chances of finding a higher percentage
of both new invasions and established IEPs.
By focusing on roads, trails, and waterways,
which are major vectors for invasive plants,
we will capture the greatest amount of infor-
mation (i.e., benefit) with the least amount of
time and effort (i.e., cost).

The first step was to have BLCA, CURE, and
NCPN staff review and update the list of
priority invasive plants for the parks (see be-
low). Next, we established a series of co-lo-
cated monitoring routes and quadrats along
all roads, major drainages, and trails in the
parks. The quadrats, which are sampled in
a quantitative manner, are used to make in-
ference to the percent cover of priority IEPs
located along the park’s invasive pathways
(i.e., the monitoring routes) and allow us to
estimate trends in selected IEP percent cov-
er over time. The monitoring routes, which
are not quantitatively sampled, are used to
increase the spatial coverage of mapping
performed, with the goal of maximizing our
opportunities for detecting IEPs in the park.

2.1 Developing a park priority
invasive exotic plant list

NCPN, BLCA, and CURE staff review the
list of priority IEPs after each field season
(Table 2-1). The list was developed by re-
viewing past park literature and state and
county weed lists and consulting with park
staff and county weed managers. Our priority
IEP list includes existing IEPs and potential
IEPs of high management concern. Because
these methods were designed to be rapid,
field crews were trained to develop a focused
search image on the priority plants, instead
of looking for every possible invasive plant
species. The likelihood of eradicating these
priority species or containing them within a
park is generally high.

Thirty-two IEP species were identified as pri-
orities for BLCA/CURE for at least one year

from 2010 to 2012 (see Table 2-1). We also
recorded cheatgrass (Anisantha tectorum) in
monitoring quadrats.

2.2 Monitoring routes

2.2.1 Minimum detection target size

The minimum detection target size (MDTS)
represented the patch size that was large
enough to be detected with a high level of
confidence (typically at least 90% of the total
number of patches of that size and larger in

Table 2-1. Priority invasive plant list, Black Canyon
of the Gunnison NP and Curecanti NRA, 2010-2012.

Scientific name

Common name

Acosta diffusa

Acosta maculosa
Acroptilon repens
Arctium minus
Artemisia absinthium
Bassia sieversiana
Breea arvensis
Cardaria draba
Cardaria latifolia
Carduus nutans
Cirsium vulgare
Clematis orientalis?
Convolvulus arvensis?
Cynoglossum officinale
Elaeagnus angustifolia
Hesperis matronalis
Hyoscyamus niger

Iva xanthifolia
Leucanthemum vulgare
Linaria genistifolia
Linaria vulgaris
Matricaria perforata
Onopordum acanthium
Phalaris arundinacea
Potentilla recta®
Rubus armeniacus®
Rumex crispus®

Salsola australis
Tamarix ramosissima
Tithymalus esula
Ulmus pumila
Verbascum thapsus

diffuse knapweed
spotted knapweed
Russian knapweed
common burdock
absinth wormwood
kochia

Canada thistle
hoary cress
perennial pepperweed
musk thistle

bull thistle

Chinese clematis
field bindweed
houndstongue
Russian olive
Dame's rocket
black henbane
marsh elder

ox-eye daisy
Dalmatian toadflax
yellow toadflax
scentless chamomile
Scotch thistle

reed canarygrass
sulfur cinquefoil
Himalayan blackberry
curly dock

Russian thistle
tamarisk

leafy spurge
Siberian elm
common mullein

32010 only
52011, 2012 only

Chapter 2: Methods



iy, G mmmmmmmmnn T E e nnnnn e

EDSW
Direction of travel

'

Figure 2-1. The maximum effective detection distance (EDD) at BLCA/CURE ranged from 5 to 50 meters,
making the effective detection swath width (EDSW) 10-100 meters.

the monitoring area) under actual field con-
ditions, but small enough so that any missed
patches smaller than the MDTS could still
feasibly be eradicated if not found until the
next scheduled monitoring visit. We estab-
lished an MDTS of 40 m? (0.01 acres or ap-
proximately 20 x 20 ft) for all IEPs. Use of the
MDTS was necessary because field techni-
cians were not expected to find every single
plant of every priority weed species during
route surveys. Although searching for sin-
gle mature plants of some species, such as
Russian olive (Elaeagnus angustifolia) and
tamarisk (Tamarix ramosissima), is possible
due to their large size, single plants of other
species, such as field bindweed (Convolvulus
arvensis), are nearly impossible to detect in
most field conditions.

2.2.2 Effective detection distance

The effective detection distance (EDD) was
the maximum distance from which a search-
er could consistently detect (i.e., see and
recognize) the MDTS of the least-visible
priority species with at least 90% detection
efficiency (Figure 2-1). Crew members cal-
ibrated themselves by walking away from a
targeted patch size of the least-visible spe-
cies and determining the maximum distance
from which they could consistently see and
recognize the patch with complete confi-
dence. The distance was measured either by
pacing or using a laser rangefinder. The EDD
for BLCA/CURE was between 5 and 50 m in
2012, depending on vegetation.

2.2.3 Effective detection swath width

Effective detection swath width (EDSW) was
defined as the maximum width of a linear

search swath (band transect) in which a walk-
ing observer is confident of visually detecting
90% of all priority species of the MDTS (Fig-
ure 2-1). The effective detection swath width
(EDSW) is equal to two times the EDD, be-
cause the surveyor is able to effectively detect
weeds for one EDD on either side of his/her
search route. The EDSW ranged from 10 to
100 m at BLCA/CURE in 2012.

2.2.4 Patch separation resolution

We defined patch separation resolution
(PSR) as the minimum distance between
plants that must be considered separate
patches or infestations. Individuals or clus-
ters of a priority species separated by the PSR
distance or more were recorded as separate
infestations. We considered plants separated
by less than the PSR to be a single patch or
infestation. The PSR was set at 50 m, based
on the assumption that most plants or groups
of plants separated by less than 50 m are typ-
ically considered to be one infestation during
planning and implementation of weed-con-
trol operations. If an infestation was continu-
ous for more than 50 m, then cover estimates
were made every 50 m to aid in developing an
effective management strategy for the entire
infestation.

2.2.5 Between feature position

Between feature positions allow electronic
tracking of the user’s route. The GPS unit
was set to automatically generate these posi-
tions at a distance equal to the EDSW. Each
time a surveyor walked the equivalent of one
EDSW, the GPS unit created a point.
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2.2.6 Data collection methods

For roads, we walked five meters out from
one side of the road and then returned to the
starting point by walking back five meters
from the road on the other side. In some cas-
es, due to topography and property bound-
aries, it was not possible to walk five meters
from the road. For single-track trails and res-
ervoir shorelines, we walked the center of the
trail or drainage in only one direction (Fig-
ures 2-2, 2-3, 2-4; figures begin on page 7).

While walking, we searched for selected
IEPs by visually scanning (side-to-side) all
of the land within the borders of the swath.
However, if the terrain was uneven or steep,
and the observer had to glance frequently at
the ground to ensure safe foot placement,
then searchers stopped approximately every
10-100 m (the length of one EDSW) and vi-
sually scanned the area in all directions. As
monitoring routes were traversed, locations
of all priority species were documented using
global positioning system (GPS) units with at
least five-meter accuracy.

Only species that were designated as priori-
ty were consistently recorded on monitoring
routes. Survey crew members were given the
latitude to record additional species if they
were noteworthy. When a priority IEP was
discovered, we recorded the following in-
formation: (1) the monitoring route, (2) the
sequential number of the invasion per moni-
toring route, (3) infestation size class (see be-
low), (4) whether the plant was pulled, and
(5) canopy cover class (see below). If several
species were present with similar distribu-
tions at a single point, we recorded a point
for each individual species and assigned it its
own sequential identification number. Inva-
sions more than 50 m (55 yards) apart were
considered separate invasions and recorded
with a separate point.

Infestation size class was estimated as follows:

1. 1-afew plants (used for isolated single
plants or very small patches (2 x 2 m)

few plants—40 m? (48 yd?)
40-400 m? (48-478 yd?)
400-1,000 m? (0.1-0.25 acre)
1,000-2,000 m? (0.25-0.5 acre).

DA

We recorded canopy cover class by estimat-
ing the amount, or “percentage,” of ground
covered by the vertical projection of plant
matter as visualized from a bird’s-eye view
of the vegetation (Elzinga et al. 1998). This
estimate included both the living and dead
standing material of the vegetation of a single
plant species. Canopy cover of a patch was
recorded using the following classes:

Trace (<1%)

Low (1-5%)
Moderate (6-25%)
High (26-50%)
Majority (51-100%).

B

We recorded the following ancillary infor-
mation with every infestation: descriptive
notes (e.g., hillside, distance to road, wet-
land, stream), the growth stage of exotic
trees (i.e., sapling, pole, mature), evidence
of prior treatment, and evidence of distur-
bances (e.g., recent fire, flood, small mammal
disturbance).

2.3 Monitoring transects

Our methods for sampling monitoring tran-
sects and associated quadrats were based on
Stohlgren and others (2005). We established
transects with three vegetation quadrats ev-
ery 500 m along monitoring routes (Figures
2-5, 2-6). If no invasives were detected for
four consecutive transects (i.e., 12 quadrats),
then transects were established every 1,000
m. If invasive plants were found in categories
greater than 1 for canopy cover class or in-
festation size class, then we reverted back to
establishing transects every 500 m.

2.3.1 Quadrat establishment

We centered vegetation quadrats at 0.5, 5,
and 10 m away from the edge of a road on the
same side as the route that was being walked
and on alternating sides for riparian areas,
small roads, or trails. If there was not enough
space between the route and a topographic
feature or property boundary, then the three
quadrats were evenly spaced between the
route and the boundary. A 1-m? sampling
frame was used to sample cover of vegeta-
tion and soil surface features by placing it on
the alternating sides of the transect line as

Chapter 2: Methods
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the technician walked from the monitoring
route. In some cases, the sampling frame was
leveled by propping up quadrat corners.

2.3.2 Data collection methods

In the monitoring quadrats, all priority IEP
species observed were recorded, as well as
cheatgrass. For each quadrat, we recorded
percent cover of each IEP using the follow-
ing classes: <1, 1, 2, 3,4, 5, 6,7, 8, 9, 10, 20,
30, 40, 50, 60, 70, 80, 90, or 100%. We also
recorded percent cover, to the nearest 10%,
of dominant soil surface features (i.e., dead

wood, dung, fungus, lichen, litter/duft , live
root/bole, mineral soil/sediment, moss, bio-
logical soil crust, road, rock, standing water/
flooded, stream, or trash/junk).

2.4 Analyses

We calculated the number of infestations per
hectare for monitoring routes. Percent cover
estimates were generated from the monitor-
ing quadrat data. We calculated the mean and
standard error of percent cover by species
for monitoring quadrats.
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3 Results

3.1 Priority invasive exotic plant list

Thirty-three unique IEP species were re-
corded on monitoring routes and quadrats
from 2010 to 2012, 24 of which were prior-
ity species (Table 3-1; tables begin on page
15). Twenty-six IEP species were recorded
on monitoring routes and 18 in monitoring
quadrats. Of those recorded species, 22 and
10 were priority species, respectively. We
covered 1,747 hectares (4,317 acres) along
275.2 kilometers (171 miles) of monitoring
routes from 2010 to 2012.

3.2 Monitoring routes
3.2.1 2012 results

A total of 199 infestations, 194 of which were
priority species, were detected along moni-
toring routes in 2012 (Tables 3-2 and 3-3, Fig-
ures 3-1, 3-2, 3-3, 3-4, 3-5, Electronic Appen-
dix A; figures begin on page 20). Musk thistle,
Russian thistle, and spotted knapweed were
the most commonly detected priority IEPs
(Table 3-3). Only priority species should be
examined when comparing across areas, as
these were the only species consistently re-
corded by all observers. A total of 42.2 kilo-
meters (26.2 mi) were monitored in 2012, all
in Black Canyon of the Gunnison NP.

3.2.2 2010-2012 results

A total of 3,043 infestations, 2,936 of which
were priority species, were detected along
monitoring routes from 2010 to 2012 (Tables
3-2 and 3-3, Report Appendix A, Edvarchuk
et al. 2012; Perkins 2012). Canada thistle
(Breea arvensis), common mullein (Verbas-
cum thapsus), musk thistle (Carduus nutans),
reed canarygrass (Phalaris arundinacea),
Russian thistle (Salsola australis), and kochia
(Bassia sieversiana) were the most common-
ly detected priority IEPs (Table 3-3, Report
Appendix A). Only priority species should
be examined when comparing across areas,
as these were the only species consistently
recorded by all observers.

At BLCA, the highest IEP rates were found
along stretches of the Gunnison River (up
to 10.19/ha near the East Portal), East Portal
Road (3.90/ha), and Red Rock Canyon (3.31/
ha). Trails generally had few infestations,

with a total rate of 0.29/ha along more than
20 km of trails. All of the roads on the North
Rim also had low rates, with the highest be-
ing 1.36/ha along 4WD Road 10 (Table 3-2).
Of the 2,936 priority infestations, 31% were
classified as infestations larger than size class
2 (>40 m?) (Table 3-3).

Priority IEPs were found in high numbers in
some areas surrounding Blue Mesa Reser-
voir (up to 12.29/infestations ha), Elk Creek
Campground (10.88/ha), Cooper/Never-
sink Area (7.49/ha), and Cooper Ranch Trail
(8.93/ha) at CURE. Relatively few infesta-
tions were found along some areas surround-
ing Blue Mesa Reservoir (as low as 0.00/ha)
and along most trails (Crystal Creek, Cure-
canti Creek, Dillon Pinnacles, Hermits Rest,
Neversink, and Pine Creek trails all had less
than 1.00/ha) at CURE (Table 3-2).

Only 12 tree infestations of three priority inva-
sive tree species were detected: Russian olive,
tamarisk, and Siberian elm (Ulmus pumila).
Seven of these infestations were saplings, two
were seedlings, and three were mature trees.

3.3 Monitoring transects

3.3.1 2012 results

A total of 81 transects were sampled in 2012
(data are included in Table 3-4, Electronic
Appendix B). Spotted knapweed and Canada
thistle had the highest percent covers, with
4.2% along the Corral Service Road and 1%
along Drainage 12. Musk thistle and Canada
thistle were also detected in transects but had
less than 1% cover.

3.3.2 2010-2012 results

A total of 425 transects were sampled from
2010 to 2012 (Edvarchuk et al. 2012; Perkins
2012). At Blue Mesa Reservoir, yellow sweet-
clover (Melilotus officinalis) and Canada this-
tle had the highest percent covers (2.95% and
0.39% cover, respectively; Table 3-4). Over-
all, there was 4.06% cover of invasive species
along the shoreline of Blue Mesa Reservoir.
The Gunnison River and Red Rock Canyon
had the highest invasive covers, of 7.63% and
2.33%, respectively. Almost all of that cover
was reed canarygrass, with 7.58% and 1.67%
cover (Table 3-4). All other areas had total
percent cover of invasives at 0.25% or less.
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3.4 Results comparison: 2003-2004
and 2010-2012

Black Canyon of the Gunnison NP was last
intensively surveyed for IEPs in 2003 and
2004 (Dewey and Anderson 2005). Methods
differed slightly between that project and this
one, and it should be noted that mapping is
subjective.! Therefore, although general com-
parisons and species with major differences
between the two survey periods are useful (if
somewhat problematic) and likely represent
biological differences, smaller changes may
not reflect actual conditions.

Nineteen species were on both the priority
list of Dewey and Anderson (2005) and on
our priority list. Of those 19, 11 were found

during one of two time periods. The Gun-
nison River and Red Rock Canyon had 24%
and 40% fewer infestations, respectively. Bull
thistle and common mullein declined the
most along the Gunnison River, and Cana-
da thistle and common mullein declined the
most along Red Rock Canyon (Table 3-5).
However, infestations along the East Portal
Road increased by 33%, with Canada thistle,
musk thistle, and common mullein showing
the biggest increases. The North Rim roads,
South Rim Road, and trails all had similar
numbers of infestations in 2003-2004 and
2010-2012.

'For example, one observer may identify two small infestations separated by 45 m (the patch separation
rule is 50 m, but exact measurements are not made in the field) as two infestations, while another observ-

er may identify them as one large infestation.
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Table 3-1. Invasive exotic plants detected at Black Canyon of the Gunnison NP and
Curecanti NRA, 2010-2012.

Method detected

Scientific name Common name Priority?
Routes Transects

Acosta diffusa diffuse knapweed X Yes
Acosta maculosa spotted knapweed X X Yes
Acroptilon repens Russian knapweed X X Yes
Arctium minus common burdock X Yes
Bassia sieversiana kochia X X Yes
Breea arvensis Canada thistle X X Yes
Cardaria latifolia perennial pepperweed X Yes
Cardaria spp. whitetop X Yes
Carduus nutans musk thistle X X Yes
Cirsium vulgare bull thistle X Yes
Cynoglossum officinale houndstongue X Yes
Elaeagnus angustifolia Russian olive X Yes
Hesperis matronalis Dame’s rocket X Yes
Iva xanthifolia marsh elder X Yes
Leucanthemum vulgare ox-eye daisy X X Yes
Linaria vulgaris yellow toadflax X Yes
Matricaria perforata scentless chamomile X X Yes
Phalaris arundinacea reed canarygrass X X Yes
Salsola australis Russian thistle X X Yes
Tamarix ramosissima tamarisk X Yes
Ulmus pumila Siberian elm X Yes
Verbascum thapsus common mullein X X Yes
Agropyron cristatum crested wheatgrass X No
Anisantha tectorum cheatgrass X No
Bromus inermis smooth brome X No
Chorispora tenella blue mustard X No
Lycium barbarum matrimony vine X No
Melilotus officinalis yellow sweetclover X No
Poa pratensis Kentucky bluegrass X No
Rumex crispus curly dock X No
Sisymbrium altissimum tumble mustard X No
Clematis orientalis Chinese clematis X In 2010 only
Convolvulus arvensis field bindweed X X In 2010 only

Shaded species were found during the 2012 monitoring efforts.
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Table 3-2. Number of IEP infestations and infestations/ha by route and route type, Black Canyon
of the Gunnison NP and Curecanti NRA, 2010-2012.

Area Infestations Infestations/ha
Route Length (m) — —

(ha) Total Priority only |  Total Priority only
Black Canyon of the Gunnison NP
Riparian
Gunnison River 1 1,946.9 22.74 50 49 2.20 2.15
Gunnison River 2 2,012.7 24.97 93 93 3.73 3.73
Gunnison River 3 1,011.9 7.29 5 5 0.69 0.69
Gunnison River 4 458.0 2.01 8 8 3.98 3.98
Gunnison River 5 2,796.0 30.26 117 116 3.87 3.83
Gunnison River 6* 2,396.8 15.30 156 156 10.19 10.19
Gunnison River total 10,622.3 102.57 429 427 4.18 4.16
Drainage 1 1,782.1 10.60 16 16 1.51 1.51
Drainage 9 2,571.7 10.23 14 14 1.37 1.37
Drainage 12 2,190.5 6.64 12 12 1.81 1.81
Drainage 14 3,025.2 10.61 5 5 0.47 0.47
Drainage 15 2,074.4 6.27 13 13 2.07 2.07
Grizzly Gulch 7,543.5 43.94 49 49 1.12 1.12
Red Rock Canyon 5,007.1 68.37 248 226 3.63 3.31
Riparian total 24,194.1 156.66 357 335 2.28 2.14
Trails
Cross Fissures 313.7 1.37 0 0 0.00 0.00
Deadhorse 4,103.9 9.82 13 12 1.32 1.22
Gunnison Route 1,098.2 5.18 0 0 0.00 0.00
Island Peaks 366.6 1.82 0 0 0.00 0.00
Long Draw 701.1 3.17 7 7 2.21 2.21
North Vista 5,724.7 24.09 0 0 0.00 0.00
Rim Rock 848.4 4.67 2 2 0.43 0.43
Rock Point 289.8 1.64 0 0 0.00 0.00
Slide Draw Route 968.3 5.29 1 1 0.19 0.19
SOB Route 2,230.8 19.91 12 12 0.60 0.60
Tomichi Route 780.9 10.55 1 1 0.09 0.09
Warner Point Nature 1,066.1 9.66 0 0 0.00 0.00
Warner Route 2,000.8 22.20 0 0 0.00 0.00
Trails total 20,493.3 119.37 36 35 0.30 0.29
Roads
Black Canyon 5,418.2 36.45 46 43 1.26 1.18
Closed 2,710.8 14.55 15 13 1.03 0.89
Corral Service 873.0 3.88 7 7 1.80 1.80
East Portal 7,467.3 62.88 279 245 4.44 3.90
North Rim Rod 7,680.4 65.96 32 17 0.49 0.26
Service 1 4,790.3 22.68 16 16 0.71 0.71
Service 2 1,532.1 8.32 3 3 0.36 0.36
South Rim 13,525.8 60.76 26 16 0.43 0.26
4WD 1 1,190.7 9.26 1 1 0.1 0.1
4WD 5 376.0 2.07 0 0 0.00 0.00
4WD 10 435.9 1.47 2 2 1.36 1.36
Roads total 46,000.5 288.28 427 363 1.48 1.26
Black Canyon total 101,310.2 666.88 1,249 1,160 1.87 1.74
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Table 3-2. Number of IEP infestations and infestations/ha by route and route type, Black Canyon of the

Gunnison NP and Curecanti NRA, 2010-2012, cont.

Area Infestations Infestations/ha
Route Length (m) — —

(ha) Total Priority only |  Total Priority only
Curecanti NRA
Reservoir
Blue Mesa 1 142,575.4 856.60 1,154 1,149 1.35 1.34
Blue Mesa 2 584.3 1.15 5 5 4.36 4.36
Blue Mesa 3 847.4 1.71 21 21 12.29 12.29
Blue Mesa 4 364.5 1.74 0 0 0.00 0.00
Blue Mesa 5 409.3 1.14 3 3 2.63 2.63
Blue Mesa 6 1,473.4 4.50 4 4 0.89 0.89
Blue Mesa 7 1,392.9 5.54 25 25 4.51 4.51
Reservoir total 147,647.2 872.38 1,212 1,207 1.39 1.38
Extra Area
Neversink/Cooper NA 23.37 175 175 7.49 7.49
Roads
Elk Creek Access 606.9 4.39 7 7 1.59 1.59
Elk Creek Campground 3,134.1 18.66 206 203 11.04 10.88
Elk Creek Main 1,277.1 8.61 12 8 1.39 0.93
East Portal 3,799.2 33.15 106 104 3.20 3.13
Roads total 8,817.3 64.87 331 322 3.76 3.63
Trails
Cooper Ranch River 265.2 3.59 7 7 1.95 1.95
Cooper Ranch Trail 311.5 2.13 19 19 8.93 8.93
Crystal Creek 2,494.7 16.77 0 0 0.00 0.00
Curecanti Creek 3,063.9 19.81 7 7 0.35 0.35
Dillon Pinnacles 3,133.4 25.30 14 12 0.55 0.47
Hermits Rest 4,050.0 26.65 3 3 0.11 0.11
Mesa Creek 1,164.9 5.67 9 7 1.59 1.23
Neversink 912.7 5.75 5 5 0.87 0.87
Pine Creek 2,011.0 13.91 12 12 0.86 0.86
Trails total 17,407.4 119.58 76 72 1.69 1.64
Curecanti total 173,871.9 1,080.20 1,794 1,776 1.66 1.64
BLCA/CURE total 275,182.1 1747.08 3,043 2,936 1.74 1.68

*Includes 183.6 m and 1.53 ha located in CURE.
Bolded routes were surveyed in 2012.
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Table 3-3. Number of infestations by species and infestation size class detected along monitoring
routes, Black Canyon of the Gunnison NP and Curecanti NRA, 2010-2012.

Scientific name

Common name

Total infestations

Infestation size class (2010-2012)

2012 2010-2012

1 2 3 4 5

Priority species

Breea arvensis Canada thistle 13 641 54 140 279 20 79
Verbascum thapsus common mullein 22 631 137 187 186 27 94
Carduus nutans musk thistle 87 530 182 167 159 15 7
Phalaris arundinacea reed canarygrass 1 358 5 42 178 91 42
Salsola australis Russian thistle 29 224 21 25 71 77 30
Bassia sieversiana kochia 1 202 1 6 69 94 31
Matricaria perforata scentless chamomile 0 61 18 9 25 6 3
Cirsium vulgare bull thistle 0 58 37 15 5 1 0
Arctium minus common burdock 1 57 27 16 11 2 1
Linaria vulgaris yellow toadflax 0 55 2 10 17 8 18
Acosta maculosa spotted knapweed 28 29 7 7 13 2 0
Acroptilon repens Russian knapweed 7 22 4 7 5 4 2
Leucanthemum vulgare ox-eye daisy 0 16 0 6 6 4 0
Hesperis matronalis Dame’s rocket 0 15 12 3 0 0 0
Cardaria spp. whitetop 0 12 1 7 4 0 0
Ulmus pumila Siberian elm 1 7 3 2 2 0 0
Cardaria latifolia perennial pepperweed 0 6 1 3 2 0 0
Tamarix ramosissima tamarisk 2 6 5 1 0 0 0
Elaeagnus angustifolia Russian olive 0 2 1 1 0 0 0
Iva xanthifolia marsh elder 2 2 1 1 0 0 0
Acosta diffusa diffuse knapweed 0 1 0 0 1 0 0
Cynoglossum officinale houndstongue 0 1 0 0 1 0 0
Non-priority species (or not a priority species in all years)**

Convolvulus arvensis field bindweed 0 99 0 37 47 1 4
Chorispora tenella blue mustard 5 5 0 3 2 0
Clematis orientalis Chinese clematis 0 2 0 1 1 0 0
Lycium barbarum matrimony vine 0 1 0 1 0 0 0
Priority species 194 2,936 519 655 1,034 421 307
All species 199 3,043 519 697 1,084 432 311

*Infestation size classes: 1 = 1-a few plants (<2 x 2 m), 2 = few plants—40 m? (48 yd?), 3 = 40-400 m? (48-478 yd?), 4 =
400-1,000 m? (0.1-0.25 acre), 5 = 1,000-2,000 m? (0.25-0.5 acre).

**These species may not have been recorded by all observers.

18

Invasive Exotic Plant Monitoring in Black Canyon of the Gunnison NP and Curecanti NRA: Field Seasons 2010-2012



%S ueyl

SS| SEM J9A0D JUa24ad SAISEAUL [P10} ‘SBSED Y10Q U| ‘MBI 9PI|S UO 1D3SUBIY | JO | UO P1DS13P DIDM SDAISEAU| "S1D9SUBIY € JO | UO P}I313P DJ9M SSAISBAUI ‘|IBJ] %3340 duld Y} UQ "Z107
01 0107 WO} (7) |IBJL YUISIDASN 4O ‘() |IBJL 1S9y SHWISH ‘(7) |IedL S9|DeUUId UO||Id ‘() |1BJL 9SI0H pead e (sesayiuaied ui S1o|d JO Jsquinu) S}asues) Ul Pa1d9lap SSAISBAUI OU SI9M D13y
7107 ‘€-1 1snbny pue ‘| 10Z ‘Lz 1snbny—g Ainf pa1dnpuod aiam sAsaing

"SI9AISSO ||e AQ paplodal Usaq aAey 1ou Aeg
d31 SUO UBY} SI0W PaUIRIUOD dABY ABW S1D9SURI] SUIOS,

(00°0) 0070 0 (L00) LOO l (€9°0) 96'C Sb (90°0) 9070 l (00°0) 00°0 0 sapads Ayuond-uou |eyol
(00°0) 000 0 (00°0) 000 0 (L0°0) LOO l (00°0) 000 0 (00°0) 000 0 pJeisnw a|quiny wnwissiije wniquiAsis
(00°0) 000 0 (10'0) LO'O l (€9'0) S6'C 4% (00°0) 000 0 (00°0) 000 0 19A0[2183Ms Mo||ah sijeuidiyjo snofijspy
(00°0) 000 0 (00°0) 00°0 0 (10'0>) L0'0> 0 (90°0) 90°0 l (00°0) 00°0 0 ssedBieaym paisasd wnyejsiid uoiAdoiby
¢sa12ads Ayuond-uoN
(L) gge € (190 €9°L L (€9°0) 90'v 17 (6L°0) 610 l (zLo) Lo € «sapads Ayioud |ejop
(00°0) 00°0 0 (¢0'0) 200 l (9L'0) LEO €l (00°0) 00°0 0 (00°0) 00°0 0 uld||NW uowwod snsdey} wniseq.a
(00°0) 000 0 (00°0) 000 0 (€00) €00 14 (00°0) 00°0 0 (10°0) LOO l 31S1Y} uelssny sijeiysne ejosjes
(00°0) 000 0 (00°0) 000 0 (¢00) ¥0°0 174 (00°0) 000 0 (00°0) 00°0 0 pop And sndsiid xawny
(re'L) L9L 4 (19°7)85°L Ll (00°0) 000 0 (00°0) 000 0 (00°0) 000 0 sseibhieued paai eadeujpunde siiejeyd
(00°0) 000 0 (00°0) 000 0 (10'0) LO'O 4 (00°0) 000 0 (00°0) 000 0 d|lwoweyd ssa|auads ejelojuad eiediiyep
(00°0) 000 0 (00°0) 00°0 0 (10'0>) L0'0> l (00°0) 000 0 (00°0) 00°0 0 Asiep aka-xo aJebjna wnwsayjueinay
(00°0) 00°0 0 (00°0) 000 0 (10'0>) L0'0> l (00°0) 00°0 0 (10'0>) L0'0> l S3SIY3 snwi suepnu snnp.ied
(00°0) 00°0 0 (10°0) LOO l (¢1'0) 6€°0 6l (00°0) 00°0 0 (00°0) 00°0 0 3|3s1Y1 epeued sisuanie edalg
(00°0) 00°0 0 (00°0) 00°0 0 (€1'0) sT0 L (00°0) 00°0 0 (00°0) 00°0 0 eI1Y203| eue|sianals ejsseg
(00°0) 000 0 (00°0) 000 0 (20°0) £00 €l (6100610 l (00°0) 000 0 sseibieayd wn.io139} eyiuesiuy
(00°0) 000 0 (00°0) 000 0 (00°0) 000 0 (00°0) 000 0 (zro)zio l pasmdeus panrods esojnoew e3sody
(£9°0) £9°0 l (00°0) 000 0 (00°0) 000 0 (00°0) 000 0 (00°0) 000 0 pasmdeus| ueissny suada. uojidony
sa1pads Ayliong
\_.J._l, m m \_.J._l, m m \_.J._l, m m \_.J._l, m m \_.J._l, m m aweu uowwo) sweu u_"_._u_.:w_um

S o] S o] S o] ] o] ] o]

-+ o -+ o -+ o -+ o -+ o

N o N o N o N o N o

(o] —_ (o] —~ o — o — o

< = < N < = < = < ®

[0} ) [0} N [0} w ® Q) ® &

= = = kr_\ = = -

uoAue) ypoy pay

JOALY uosiuung

JI0AJI3s9Y eSAIN an|g

peoy wiy ynos

Speoy wiy YuoN

"'Z10Z-0L0Z ‘VHN 11ued3aIN) pue dN uosiuuno ay} jo uoAue) yde|g ‘aynos buuoyuow Aq (10443 piepuels) 19A0d Juadiad ueaw
pue (s91n0J 9SOy} UO Pa10}IUOW S}IISUe.} [e10) JO) Pa3Ialap alam saads jue|d d13oxa Ayiond asaym spasuely Hurioyiuow Jo JaquinN - ajgeL

19

Chapter 3: Results



Mel BuoT pue ‘Sainssi4 SS01D) ‘9IN0Y 1YdIWIO] ‘aINIeN 1UI0d JaUJepA ‘BISIA YHON
Speoy Wiy YHOoN pue uokued 3aejg
"Speoy Wiy YHON ayl buoje papiodal sem Ing 007 PU £00Z Ul Alliond e se paisi| 10N .

%vl+ 8 L %6~ 6S S9 | %LL- 9l 8l | %E€e+ SvCc  ¥8l %0t-  GEL  9¢C | %ve- LLL 9T s|e303 Ayuold
%L+ 8 L | %00L- 0 l %0 L L | %cCEt S6 L %€8- €l LL %LL- 98 7ol ud|INW Uowwod  snsdey} WnISequa
%0 0 0 %0 0 0 %0 0 O | M3IN L 0 %0 0 0 %001- 0 € wjs uelsqls ejiwnd snwin
%0 0 0 %0 0 0 %0 0 0 %0 0 0 %001- 0 l %GL- 4 8 dJsiewel sisusulys xjiewej
%0 0 0 | %0c¢+ 8l Sl %0 0 o0 %0 0 0 M3IN L 0 %0 0 0 3J1sIy) uelissny eSljedjsne ejosjes
%0 0 0 %0 0 0 %0 0 O %0 0 0 %0 0 0 %SL- l 14 Xe|jpeo) Moj|ah suebjna eleur]
%0 0 0 | %00L- 0 € %0 0 O %0 0 0 %0 0 0 %0 0 0 19p|e ysiew eljjojiyiuex el
%0 0 0 M3N l 0 | %00L- O l | %00L- 0 14 %0 L L %6S- 4 143 9[IsIYyl |INq aJebina wnisid
%0 0 0 %9- L€ €€ | %O0SL+ S T | %9t 8 4] %9¢+ 6S Ly %06~ [4 (114 S13SIY3 ysnwi sueinu snnpJe)
%0 0 0 %L1~ S 9 % EV- v L | %let 19 [43 %LL- Ll 87 | %S¢t SS 4% S]35Iy} epeue) Sisuanie esa.g
%0 0 0 %0 0 0 | %00L- O l | %00L- 0 € %61- [474 ¢S | %t Ll 6 3Poping uowwod snuiw wniaay
%0 0 0 %0t~ € S %0 0 O | M3IN 14 0 M3AN 4 0 %0 0 0 paamdeus ueissny suadaJ uojndoy
%0 0 0 %0S- L 4 %0 0 O %0 0 0 %0 0 0 %0 0 0 paamdeuy payods esojnyew ejsody
o ~ awieu uowwo) awieu J1}13uaidsg
2 8 8| 2 8 8| 2 38 38| 2 S o Q 5 2| 2 3 B8
[} — o [} P o Q - O Q - o o - P=] o g o
=1 o w = o w =1 o w =1 o w =1 o w =1 o w
e $ N @ NN | 8 NN |8 NN e NN |8 NN
(] m m ] m m (] w m o w m o w m o w m
N S N S N S N £ N £ N H
>S|redl qSpeoy wiy YlioN | peoy wiy yinos peoy |eliod ise3 CO>:NU )P0y pay JOALY uosiuuno

suolelsajul Jo JaquinN

"Z10Z-01 02 ul S91noJ swes ay) buoje payda||0d eyep 0} pasedwod ‘pO0Z-£00Z Ul PR1I919P SUOIILISBJUl JO 92ZIS pue PanIasqo sapads AjlioLd "G-€ djqeL

Invasive Exotic Plant Monitoring in Black Canyon of the Gunnison NP and Curecanti NRA: Field Seasons 2010-2012

20



2102 '€-1 IsnBny ‘4N uosiuuno ayy 40 uokue) yde|g ‘saynos burioyuow yue|d aaiseaul jo dew xapu| *|-€ ainbi4

s

S-€

1 abeuieig

661 :paddew suoneisajui

ey L'L1Z/Pe |'9ZS :paAanIns ealy
W 2°2h/IW 2°97 :$93N0J BulioUOoN

Aiepunoq »Jed G

Jaquinu aunbiy Aq ‘saunbiy Jusnbasgns ul umoys suondass [ |

$91N0Y BUIIOHUOIA JUB|d d110XT dAISeAU| 4o deln Xapu|

2102 'buriojiuo|n paapp
dN uosiuuno ay} Jo uoAue) yoe|g

\
e |

ydno Alzzun jv

1)

| abeureiq

PL.

[1e1 1 eISIA YLON

e

G| abeureig

21

Chapter 3: Results



'Z10Z ‘s-1 1snBny ‘dN uosiuuno ayx Jo uoAued dde|g ‘ulelunNolp UdaJD Jo ALUDIA 8y} Ul sjedpenb Bulioliuow pue sa1noJ Hulioliuow uo pa1ds1ap spue|d sAIseAu| “z-€ 2unbiy4

ﬂH/ L R A AR TR = T 7 s
U t t 1 ¢ : :

W 000'L-00v @

W 000 @

W op-swuejd may @
sijue|d Ma)-| @

SIIN €0 ¢0 L0 0

uonesajul Jo azis

Jsuewel O
paamdeuy pajyods

) O R R S i 2 AV Vo 237

w|a uelaqIs
3351y} uelssny
paamdeuy ueissny

sseibAieued pasy

ASIYY ASNIN
Jap|a ysie

e1ydoy

B

uld]|NW UoWWoD
3Poping Uuowwod

aj3siy} epeue)

0000 000G000@O

pJeisnw an|g

aweu sapads |

7=

ALURIA ulelUNO UBBID
Z10Z ‘bunioyiuoln paspn
dN uosiuuno

9y} Jo uoAue) ydelg

i

< A

Invasive Exotic Plant Monitoring in Black Canyon of the Gunnison NP and Curecanti NRA: Field Seasons 2010-2012

22




‘zLoe ‘s-1 wm3m3< ‘dN uosiuung ayy jo CO>C®U de|g .UCJO;@QENU wiy YiIioN 9yl jo >.._._C_u_> 9y} ul mu.mgUGDU OC_._OH_COE pue sai1noJ mc_._OH_COE Uuo paldelep mucm_n OAISBAU| "g-€ w\_Jm_u_

i B R . TR = e - —
| N E0 C0 10 0 AL ; " ) /N cxso._mqg_muv \_.
i N W A ;SR
f\.i/.
v

A = .@Eﬁgﬂaﬁ

2w 000'L-007 @
W 00707 @
W op-siueld may @
syjueid maj-1 @
uoljelsajul jo azis
Jsuewel O
paamdeuy panods
w|e uelsqls @
S3siyz ueissny Q
paamdeu ueissny QO
sseibAieued pasy @
JISIYIISNN ©
Jsp|a ysien @
elyooy @
uld||nW uowwod @
3PopJing uowwod @
3[isly} epeued @
pJeisnw anjg @
aweu sapadsg

Aunia

punoibdwe) wry yuoN
z10Z ‘bunioyiuolp paspn
dN uosiuunop

9y} Jo uoAue) ydelg

i

23

Chapter 3: Results



2102 's—1 31snBNny ‘dN uosiuuno ay3 Jo uoAued de|g ‘peoy uoAued yde|g ayi 4o AHUDIA 8y} Ul sjedpenb Bulioyuow pue sanold Buliouow uo Padd1ap siue|d dAIseAU| - dInbBi4

SN €0

WPIno Ajzzuo |
O i

W 000°L-007 @

& W 00v-07 @

| wop-swueldmay @
syjueld Maj-| @
uone}sajul Jo azis

ysuewel O
paamdeuy panods O
wys ueaqis @
3|3s1y3 ueissny Q

paamdeus| ueissny O

ssedbAieued pasy @

BISIYL NN @
JapJ@ ysiew @
eIyoy @
uls||nw uowwo) .
3poping uowwod @
asiy3 epeued @
pieisnw anjg @
aweu sapadsg

Aunin peoy uoAue) ye|g
Z10Z '‘bunioyiuoin pasan

dN uosiuuno

9y} Jo uoAue) yde|g

—

k

T A A N TS

Invasive Exotic Plant Monitoring in Black Canyon of the Gunnison NP and Curecanti NRA: Field Seasons 2010-2012

24



=, 2 £

W 000'L-00v @

W 00707 @

W oy-siueld may @

sjue|d Ma)-| @
uoinelsajul jo azig

T e

ysuewel O
paamdeuy panjods O
wis ueuaqis @
a)1siy1 ueissny Q
psamdeuy ueissny O

sseiblieued pasy @

3y} jJo uoAue) yde|g

NI MR, WSy W i e/ i

"710T ‘€-1 3snbny 4N uosiuun ayi jo uokue) yde|g ‘ebpiy A|zzio Jo AyunIA ayY3 ul syelpenb Bulioiuow pue sainol Bulioliuow uo paldlep siue|d aaiseAu| "S-g ainbiy

~ T WA

S)ISIYISNIN © —

J9p|d ysiew @

elyoy @

uls||nw uowwod .

JP0ping uowwo) .

9[1sIy} epeued @

pieysnw an|g @
aweu sapads

Aupin a6pry Ajzzio
Z10Z ‘Buriopuoln pasn |

dN uosiuuno

T
|

ydino Ajzziun

i o SRR

&

7=

25

Chapter 3: Results






4 Discussion

The NCPN will continue to work with
BLCA/CURE staff and area weed experts to
review and update the list of priority species
each year. In 2014, the network will add yel-
low sweetclover to the priority list for BLCA
and will add it to species monitoring in the
transects for both parks. Presence and ab-
sence data for most priority species, and
presence data for other species, should be
reliable. However, absence data for non-pri-
ority species are suspect, because not all ob-
servers recorded all of these species.

In 2010-2012, priority IEPs were most wide-
spread along the shores of Blue Mesa Reser-
voir, and reed canarygrass was widespread
along the Gunnison River and in Red Rock
Canyon. IEPs were generally low along trails,
the South Rim Road, and the North Rim
roads. Canada thistle, common mullein,
musk thistle, reed canarygrass, Russian this-
tle, and kochia were the most common IEPs
(see Table 3-3). All of these species, except
for reed canarygrass, can be controlled with
sufficient resources.

It is encouraging to see declines in infesta-
tions along the Gunnison River, Red Rock
Canyon, and the upper portion of East Portal
Road. All of these areas have been the focus
of invasive control efforts. The increases in
infestations along the East Portal Road sug-
gest it may be time to direct eradication ef-
forts there. However, control efforts cannot
be conducted safely on foot for portions of
this road due to steep terrain and sliding
rocks. In these areas, it may be possible to
work with the Bureau of Reclamation to do
repel spraying, which can be performed from
a vehicle rather than on foot. There are still
large areas of the park where there are few
infestations; efforts should be made to keep
these areas free of priority invasive plants.

It should be noted that estimates of percent
cover in this report (see Table 3-4) are limited
to the routes surveyed. Actual percent cover
of IEPs across the entire park cannot be in-

ferred with these methods. Because we have
chosen to monitor along areas most likely to
be invaded by a broad suite of IEPs, it is plau-
sible that the percent cover for most IEP spe-
cies is lower in the interior of the park than
along the monitoring routes.

4.1 Survey design

IEPs at BLCA/CURE will generally be mon-
itored at the same time of year, every other
year. Consistency in timing of monitoring
should ensure consistency in detection prob-
abilities and cover estimates of most species.
For many species, sampling any time from
May through September is not expected to
drastically alter the chances of detecting in-
vasive species larger than the minimum de-
tection target size. The NCPN will monitor
invasive plants for two years out of three and
then take one year off.

In 2014, the network will return to start a
new monitoring rotation with a four-person
crew working one pay period of §-10-hour
days. Depending on the route, a crew mem-
ber can search 6-10 km per day. Survey times
vary; less may be possible at BLCA, where
many routes follow trails and drainages with
only one way in and out. A proposed survey
rotation is shown in Table 4-1; however, this
schedule could be altered by sequestration or
other budget cuts. Monitoring crews should
start with high-priority areas and move to-
ward low-priority areas (unless low-prior-
ity areas are located in close proximity to
high-priority areas) (Table 4-1).

Long-term trend reporting will focus on
trends in species distributions, trends in per-
cent cover of individual species, and changes
in IEP percent cover of priority species and
cheatgrass by monitoring route. Extra-area
surveys will also be considered for invento-
ries at the park’s request. The NCPN invasive
plant monitoring protocol was submitted for
peer review in December 2010 and com-
ments were received in September 2012. It is
expected that the protocol will be finalized in
Fiscal Year 2013.
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Table 4-1. Monitoring rotation for routes at Black Canyon of the Gunnison NP and Curecanti NRA.

Year Route Length (km) Priority

2014  Elk Creek areas 5 High

2014  Cooper/Neversink area 5 High

2014 Blue Mesa Reservoir 148 Moderate (Blue Mesa 2 + 3 are high)
2014 Dillon Pinnacles and Pine Creek trails 5 Low

2014 Total 163

2015 Gunnison River and associated trails/routes 23 High

2015 East Portal Road 11 Low (Geohazard safety concerns)
2015 North Rim roads 25 Moderate

2015 North Rim drainages 19 Moderate

2015 South Rim Road 14 Moderate

2015 North Rim trails (CURE and BLCA) 22 Low

2015 South Rim trails 3 Low

2015 Totals 117
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Appendix A: Species Detected Along Monitoring Routes, Black Canyon
of the Gunnison National Park and Curecanti National Recreation Area,
2010-2012, with Emphasis on the Six Most-Detected Species

Maps begin on next page
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Appendix A: Invasive Species Maps, 2010-2012
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