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Abstract

Invasive exotic plant (IEP) species are one of the biggest threats to natural ecosystem integ-
rity 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 11 monitoring protocols to be implemented as part of its long-term monitoring pro-
gram. This report represents work completed during the 2014 field season at Golden Spike
National Historic Site (NHS). On July 16-18, 2014, nine priority IEP species were detected
on monitoring routes that covered all major roads, trails, and riparian areas at Golden Spike
NHS. Three additional non-priority species were recorded only in quadrats. Exotic plant
patches of priority species (that were on the list in all years) were more prevalent in 2014 than
in any other year of monitoring, increasing from 6 in 2012 to 77 in 2014. The highest densi-
ties of plant patches were recorded along the Hydro 1 drainage, Last Cut drainage, Retired
Service Road, Poulson Road, County Road, and Facility Road. Rush skeletonweed (Chondril-
la juncea), Scotch thistle (Onopordum acanthium), and field bindweed (Convolvulus arvensis)
were the most prevalent species, representing 82% of all invasions found. Eighty-two percent
of the patches detected were present in small, localized invasions that have a good chance of
being successfully controlled through management actions. Percent cover of more dominant
species, such as cheatgrass (Bromus tectorum), crested wheatgrass (Agropyron cristatum), and
tumble mustard (Sisymbrium altissimum) was lower than in previous years. The network will
return to Golden Spike NHS for a fifth year of monitoring in 2016.
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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 communi-
ties and animal habitat, and increasing trail
maintenance needs. Recognizing these chal-
lenges, Northern Colorado Plateau Network
(NCPN) parks identified invasive exotic
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 target 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 include
roads, trails, and riparian corridors. Long-
distance dispersal through cargo contain-
ers 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.

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

This report summarizes the 2014 field sea-
son and fourth complete monitoring visit at
Golden Spike National Historic Site (NHS).

Chapter 1: Introduction
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2 Methods

We followed the invasive plant monitoring
protocol developed by the NCPN (Perkins et
al. 2013), adapted from Andersen and Dewey
(2007). The protocol emphasizes quick col-
lection 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 in-
vasions and established IEPs. By focusing on
roads, trails, and waterways, which are major
vectors for invasive plants, we capture the
greatest amount of information (i.e., benefit)
with the least amount of time and effort (i.e.,
cost).

After park and NCPN staff reviewed the list
of target invasive plants, we established a
series of co-located monitoring routes and
quadrats along all roads, major drainages,
and trails in the park. The quadrats, which are
sampled in a quantitative manner, are used to
make inference to the percent cover of IEPs
located along the park’s invasive pathways
(i.e., the monitoring routes) and allow us to
estimate trends in IEP percent cover 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 opportuni-
ties for detecting IEPs in the park.

All roads, trails, and riparian areas surveyed
in 2014 were previously surveyed with moni-
toring routes and quadrats in 2008, 2010, and
2012 (Perkins and Weissinger 2009; Perkins
2011,2013).

2.1 Developing a park target
invasive exotic plant list

Prior to beginning monitoring in 2014,
NCPN and park staff reviewed the list of
high-priority target IEPs (Table 2-1) that was
initially developed in 2008 and then reviewed
in 2011 and 2013. Field bindweed (Convolyu-
lus arvensis) was added in 2014. The original
list was developed by reviewing past park lit-
erature and state and county weed lists, and
consulting with park staff and county weed
managers.

Our high-priority target IEP list includes ex-
isting IEPs and potential IEPs of high man-
agement concern. Because these methods

were designed to be rapid, field crews were
trained to develop a focused search image on
the target plants, instead of looking for every
possible invasive plant species. The likeli-
hood of eradicating these target species, or
containing them within a park, is generally
high. The list of priority species is reviewed
before each field season.

2.2 Monitoring routes
2.2.1 Minimum detection target size

The minimum detection target size (MDTS)
represents the patch size that was large
enough to detect with a high level of con-
fidence (typically at least 90% of the total
number of patches of that size and larger in
the monitoring area) under actual field con-
ditions, but small enough so that any missed
patches smaller than the MDTS could still

Table 2-1. Priority invasive plant list, Golden Spike

NHS, 2008-2014.

Scientific name

Common name

Cardaria chalepensis
Cardaria draba
Cardaria pubescens
Carduus nutans
Centaurea diffusa
Centaurea maculosa
Centaurea repens
Centaurea solstitialis
Centaurea squarrosa
Chondrilla juncea
Cirsium arvense
Convolvulus arvensis*
Crupina vulgaris
Elymus repens
Euphorbia esula
Hypericum perforatum
Isatis tinctoria
Lepidium latifolium
Linaria dalmatica
Marrubium vulgare
Onopordum acanthium
Salvia aethiopsis
Senecio jacobaea
Taeniatherum caput-medusae
Tribulus terrestris
Verbascum blattaria

lens-podded whitetop
hoary cress

whitetop

musk thistle

diffuse knapweed
spotted knapweed
Russian knapweed
yellow starthistle
squarrose knapweed
rush skeletonweed
Canada thistle

field bindweed
common crupina
quackgrass

leafy spurge

common St. John's wort
Dyer’s woad
broad-leaf pepperwort
Dalmatian toadflax
horehound

Scotch thistle
Mediterranean sage
tansy ragwort
Medusahead
puncturevine

moth mullein

*2008, 2014 only

Chapter 2: Methods



y GreemmscannE T e e VW

EDSW
Direction of travel

|

Figure 2-1. The maximum Effective Detection Distance (EDD) at Golden Spike NHS ranged from 5 to 10
meters, making the Effective Detection Swath Width (EDSW) 10-20 meters.

feasibly be eradicated if not found until the
next scheduled monitoring visit. The NCPN
has established an MDT'S of 40 m? (0.01 acres,
or approximately 20 x 20 ft) for all IEPs. Use
of the MDTS is necessary because field tech-
nicians are not expected to find every single
plant of every targeted weed species during
route surveys. Although searching for single
mature plants of some species, such as Rus-
sian olive (Elaeagnus angustifolia) and tama-
risk (Tamarix ramosissima), is possible due to
their large size, single plants of other species,
such as field bindweed, are nearly impossible
to detect in most field conditions.

2.2.2 Effective detection distance

The effective detection distance (EDD) is the
maximum distance from which a searcher
could consistently detect (i.e., see and recog-
nize) the MDTS of the least-visible targeted
species with at least 90% detection efficiency
(Figure 2-1). Crew members are trained by
using fake plants of a targeted size and walk-
ing away and determining the maximum
distance from which they could consistently
see and recognize the patch with complete
confidence. The size of the EDD is then es-
timated in the field by crew members. The
distance is measured either by pacing or us-
ing a laser rangefinder. The EDD for GOSP
was between 5 and 10 m in 2014, depending
on vegetation.

2.2.3 Effective detection swath width

Effective detection swath width (EDSW) is
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 target 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
20 m at GOSP in 2014.

2.2.4 Patch separation resolution

We define patch separation resolution (PSR)
as the minimum distance between plants
that must be considered members of sepa-
rate patches. Individuals or clusters of a tar-
get species separated by the PSR distance
or more are recorded as separate patches.
We consider plants separated by less than
the PSR to be a single patch. The PSR is set
at 50 m, based on the assumption that most
plants or groups of plants separated by less
than 50 m are typically considered to be one
patch during planning and implementation
of weed-control operations. If a patch is con-
tinuous for more than 50 m, cover estimates
are made every 50 m to aid in developing an
effective management strategy for the entire
patch.

2.2.5 Between feature position

Between feature positions allow electronic
tracking of a user’s route. GPS units are set
to automatically generate these positions at a
distance equal to the EDSW. Each time a sur-
veyor walks the equivalent of one EDSW, the
GPS unit creates a point.

2.2.6 Data collection methods

We walked one EDD out from one side of a
monitoring route and then returned to the
starting point by walking back one EDD
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from the route on the other side. While walk-
ing, we searched for IEPs by visually scan-
ning (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 10-20 m (the length of
one EDSW) and visually scanned the area
in all directions. As monitoring routes were
traversed, locations of all target species were
documented using global positioning system
(GPS) units with at least five-meter accuracy.

Only species designated as priority were
consistently recorded on monitoring routes.
When a priority IEP was discovered, we re-
corded the following information: (1) moni-
toring route, (2) sequential number of the
invasion per monitoring route, (3) patch
size class (see below), (4) whether the plant
was pulled, and (5) canopy cover class (see
below). If several species were present with
similar distributions at a single point, then we
recorded a point for each individual species
and assigned it its own sequential identifica-
tion number. Invasions more than 50 m (55
yards) apart were considered separate inva-
sions and recorded with a separate point.

Patch size class was estimated as follows:

1. 1-afew plants (used for isolated single
plants or very small patches (<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), and

5. 1,000-2,000 m? (0.25-0.5 acre).

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:

1. Trace (<1%)
2. Low (1-5%)
3. Moderate (6-25%)

4. High (26-50%)
5. Majority (51-100%).

We recorded the following ancillary informa-
tion with every patch: descriptive notes (e.g.,
hillside, distance to road, wetland, stream),
the growth stage of exotic trees (i.e., sapling,
pole, mature), evidence of prior treatment,
and evidence of disturbances (e.g., recent
fire, flood, small-mammal disturbance).

2.3 Monitoring transects

From 2010 to 2014, we established transects
with three vegetation quadrats every 500 m
along monitoring routes.* If no invasives
were detected for three consecutive transects
(9 quadrats), then transects were established
every 1,000 m. If invasive plants were found
in categories greater than 1 for canopy cover
class or patch size class, then we went 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 route on
the same side as the route that was being
walked and on alternating sides for riparian
areas, small roads, or trails. A 1-m? sampling
frame was used to sample vegetation cover
and soil surface features.

Quadrat sampling methods used in 2010 and
2014 differed slightly from those used dur-
ing the 2008 pilot field season. In 2008, all
invasive species were recorded in monitor-
ing quadrats, and quadrats were embedded
in a larger (177-m?) macroplot centered five
meters from the monitoring route. Observers
could make additional species observations,
but non-priority species were not thoroughly
mapped.

2.3.2 Data collection methods

In the monitoring quadrats, all priority IEP
species observed were recorded. In all years
except 2012, cheatgrass (Bromus tectorum)
and crested wheatgrass (Agropyron crista-
tum) were also recorded in transects. In 2014,
observers also recorded tumble mustard (Si-
symbrium altissimum) in quadrats. For each
quadrat, we recorded percent cover of each

*In 2008, methods differed slightly, as transects were placed every 400 m.
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IEP using the following classes: <1, 1, 2, 3, 4,
5,6,7,8,9,10, 11-25, 26-50, or >50%. We
also recorded percent cover to the nearest
10% of dominant soil surface features (i.e.,
dead wood, dung, fungus, lichen, litter/duff,
live root/bole, mineral soil/sediment, moss,
biological soil crust, road, rock, standing wa-
ter/flooded, stream, or trash/junk).

2.4 Analyses

We calculated the mean number of patches
per kilometer for monitoring routes. Percent

cover estimates were generated from the
monitoring quadrat data. We calculated the
mean and standard error of percent cover by
species for monitoring quadrats. For classes
represented by a range of percent cover val-
ues (11-25, 26-50, 51- 75, and >75% cover),
midpoints (18, 38, 63, and 88%) were used
when calculating the mean and standard er-
ror. Due to differences in observers’ knowl-
edge, only priority species should be used
when comparing results from year to year.

6
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3 Results

3.1 Monitoring routes

We covered 19.5 km (12.2 miles) along 12
monitoring routes in 2014 (Figure 3-1). We
recorded a total of nine IEP species in 97
patches (Tables 3-1, 3-2, Figure 3-2, 3-3, Ap-
pendix A). Of the 97 patches, 31 were larger
than 40 m? (Table 3-3). The highest densities
of plant patches were recorded along the
Hydro 1 drainage, Last Cut drainage, Re-
tired Service Road, Poulson Road, County
Road, and Facility Road. Rush skeletonweed
(Chondrilla juncea), Scotch thistle (Onopor-
dum acanthium), and field bindweed were
the most prevalent species, representing 82%
of all invasions found. Only priority species
should be examined when comparing years
and areas, as these were the only species re-
corded consistently by all observers and in
both years.

3.2 Monitoring transects

We sampled a total of 40 transects in 2014
(Figure 3-4, Appendix B). No priority spe-
cies were detected on any transect. However,
three species consistently recorded in tran-
sects in 2008, 2010, and 2014 were detected

in transects (Table 3-4). In 2014, 95% of
transects were found to contain at least one
of these species. Cheatgrass had the highest
percent cover (11.6%) and was detected in
87.5% of transects.

3.3 Priority patches over time

The number of priority patches detected was
the highest recorded in the four years sam-
pled (Figure 3-5, Table 3-5). Rush skeleton-
weed, quackgrass (Elymus repens), broad-
leaf pepperwort (Lepidium latifolium), and
Dalmatian toadflax (Linaria dalmatica) were
all found in 2014; none was previously de-
tected. The species with the most dramatic
increases from 2012 to 2014 were rush skel-
etonweed (0 to 32 patches) and Scotch thistle
(2 to 28 patches). Species that were on the
priority list in all four sampling years also in-
creased—from a total of six patches in 2012
to 77 patches in 2014. Percent cover for crest-
ed wheatgrass and tumble mustard appear to
have declined since 2008. Cheatgrass shows
a similar trend but still has standard errors
that overlap, indicating that the trend may
not be significant (Figure 3-6). Trend analy-
ses will be completed after a few more years
of sampling.

Table 3-1. Invasive exotic plants detected at Golden Spike NHS, July 16-18, 2014.

. Method detected L

Scientific name Common name Priority?
Routes Transects

Chondrilla juncea rush skeletonweed X Yes
Cirsium arvense Canada thistle X Yes
Convolvulus arvensis field bindweed X Yes
Elymus repens quackgrass X Yes
Isatis tinctoria Dyer’s woad X Yes
Lepidium latifolium broad-leaf pepperwort X Yes
Linaria dalmatica Dalmatian toadflax X Yes
Onopordum acanthium Scotch thistle X Yes
Verbascum blattaria moth mullein X Yes
Agropyron cristatum crested wheatgrass X No
Bromus tectorum cheatgrass X No
Sisymbrium altissimum tumble mustard X No

Chapter 3: Results
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Table 3-2. Number of IEP patches per route surveyed, Golden Spike NHS, July

16-18, 2014.
Route Type Length (m) Patches Patches/km
Hydro 1 Riparian 295 5 16.9
Last Cut Drainage Riparian 1,873 16 8.5
All Riparian 2,169 21 9.7
Big Fill Section County R. Road 5,150 13 2.5
County Road Road 1,973 13 6.6
East Tour Road Road 5,204 25 4.8
Facility Road Road 657 4 6.1
Poulson’s Road Road 2,067 14 6.8
Residence Service Road Road 163 0 0.0
Retired Service Road Road 260 2 7.7
Water Tank Road Road 447 2.2
Witkers Service Road Road 464 1 2.2
All Roads 10,945 73 6.7
Pacific Track Grade Trail 997 3 3.0
Total 19,485 97 5.0

Table 3-3. Number of patches by species and size class detected along monitoring routes
at Golden Spike NHS, July 16-18, 2014.

e Patch size class

Scientific name Common name Total patches

1 2 3 4 5
Chondrilla juncea rush skeletonweed 32 14 9 4 2 3
Onopordum acanthium  Scotch thistle 28 6 10 7 1 4
Convolvulus arvensis field bindweed 20 0 17 2 1 0
Verbascum blattaria moth mullein 6 3 2 1 0 0
Elymus repens quackgrass 4 0 0 2 2 0
Isatis tinctoria Dyer’s woad 4 2 0 1 1 0
Cirsium arvense Canada thistle 1 0 1 0 0 0
Lepidium latifolium broad-leaf pepperwort 1 0 1 0 0 0
Linaria dalmatica Dalmatian toadflax 1 1 0 0 0 0
Priority species 97 26 40 17 7 7

Patch 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).

Table 3-4. Number of monitoring transects where exotic plant species were detected/total transects
monitored, mean percent cover, and standard error along monitoring routes at Golden Spike NHS, July 16-18,

2014.
Crested wheatgrass* Cheatgrass* Tumble mustard* All species
Route Detected/ Percent | Detected/ Percent | Detected/ Percent | Detected/ Percent
Total cover (SE) Total cover (SE) Total cover (SE) Total cover (SE)
Big Fill Area 1/28 0.01 (0.01) 27/28 13.7 (3.2) 5/28 0.08 (0.04) 27/28 13.8 (3.6)
Administrative Area 9/12 12.2 (3.2) 8/12 6.9 (4.1) 112 0.03 (0.03) 1112 19.1 (5.2)
All 2014 10/40 3.7 (1.3) 35/40 11.6 (2.6) 6/40 0.07 (0.03) 38/40 15.4 (2.9)

*Not a priority species but was recorded consistently by all observers in 2014.
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Table 3-5. Priority species observed and size of patches detected at Golden Spike NHS, 2008-2014.

Patch size class

Scientific name Common name Year  Total patches
1 2 3 4 5
Chondrilla juncea rush skeletonweed 2008 0 0 0 0 0 0
2010 0 0 0 0 0 0
2012 0 0 0 0 0 0
2014 32 14 9 4 2 3
Isatis tinctoria Dyer's woad 2008 28 20 4 3 1 0
2010 25 12 5 5 1 2
2012 0 0 0 0 0 0
2014 4 2 0 1 1 0
Onopordum acanthium Scotch thistle 2008 26 8 8 10 0 0
2010 20 7 6 6 1 0
2012 2 1 1 0 0 0
2014 28 6 10 7 1 4
Verbascum blattaria moth mullein 2008 0 0 0 0 0 0
2010 1 0 0 1 0 0
2012 4 0 2 2 0 0
2014 6 3 2 1 1 0
All other priority species 2008 5 2 1 2 0 0
2010 1 0 0 1 0] 0
2012 0 0 0 0 0 0
2014 7 1 2 2 2 0
All priority species 2008 59 30 13 15 1 0
2010 46 19 11 12 2 2
2012 6 1 3 2 0 0
2014 77 26 23 15 6 7

Dates of monitoring: July 12-13, 2008, July 21-23, 2010, August 6-7, 2012, and July 16-18, 2014.

"Priority species” represent species that were on the priority list in all four years.
Patch 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).
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Figure 3-1. Invasive plant monitoring routes, Golden Spike NHS, August 16-18, 2014.




Golden Spike NHS Weed Monitoring, 2014

Administration Area
Species name Patch size Route type
@ Broad-leaf pepperwort @ 1-few plants @ Road
@ Canada thistle @ few plants—40 M?  cxmmm Trail

© Dalmatian toadflax @ 40-400 m? e=== Drainage
O Dyer's woad . 400-1,000 m? |ﬂ Park boundary £ g I
@ Field bindweed ‘ 1,000-2,000 m?
0.2 Kilometer

O Moth mullein } : ;
@ Quackgrass 0.2 Mile

© Rush skeletonweed

Figure 3-2. Invasive plant monitoring routes and invasive patches detected along monitoring routes, Administrative Area, Golden Spike
NHS, August 16-18, 2014.
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Golden Spike NHS Weed Monitoring, 2014

Big Fill Area

Species name Patch size Route type
@ Broad-leaf pepperwort @ 1-few plants @ Road
@ Canada thistle © fewplants-40 M?  commm Trail

© Dalmatian toadflax @ 40-400 m? e=== Drainage

O Dyer's woad @ 400-1,000 m* |ﬂ Park boundary
@ Field bindweed @ 1.000-2,000 m?

O Moth mullein

@ Quackgrass

© Rush skeletonweed

0 0.1 0.2 0.3 Kilometer

—_
0 0.1 0.2 0.3 Mile

Figure 3-3. Invasive plant monitoring routes and invasive patches detected along monitoring routes, Big Fill Area, Golden Spike NHS,
August 16-18, 2014.
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Figure 3-4. Invasive plant monitoring transects, Golden Spike NHS, July 16-18, 2014.
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and 2014. (In 2012, these species were not looked for in transects due to a miscommunication.)
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4 Discussion

The NCPN will continue to work with Golden
Spike NHS staff and area weed experts to review
and update the list of priority species each year.
Presence and absence data for most priority spe-
cies should be reliable for the areas searched.
However, absence data for other species are sus-
pect, as they are not consistently recorded from
year to year. The NCPN does not have any spe-
cies to recommend adding to the list for 2016,
but we are open to suggestions from park staff
or the Northern Rockies Exotic Plant Manage-
ment Team. The network will continue to collect
data on tumble mustard, cheatgrass, and crested
wheatgrass in transects only.

Priority IEPs increased substantially from 2012,
and were present in their highest levels detected
during any monitoring from 2008 to 2014. It is
unclear why IEPs increased substantially, but
precipitation in 2012 tended to be below aver-
age, while precipitation in 2014 was above aver-
age. Unfortunately, the closest weather stations to
Golden Spike NHS are 47 km NE (Cutler Dam)
and 57 km NW (Plymouth) away. These weather
stations were also missing key months of data
during the sampling period from 2008 to 2014.

Percent cover of the three species that have been
consistently monitored (crested wheatgrass,
cheatgrass, and tumble mustard) were at their
lowest levels during monitoring. Estimates of per-
cent cover in this report are limited to the routes
surveyed. Actual percent cover of IEPs across the
entire park cannot be inferred with these meth-
ods. Because we have chosen to monitor along
areas most likely to be invaded by a broad suite
of IEPs, it is plausible that the percent cover for
most IEP species is lower in the interior of the
park than along the monitoring routes.

IEPs at Golden Spike NHS will generally be
monitored at the same time of year, every other
year. Consistency in timing of monitoring should
ensure consistency in detection probabilities and
cover estimates of most species. For many spe-
cies, sampling at any time from May to September
is not expected to drastically alter the chances of
detecting invasive species patches larger than the
minimum detection target size. A complete fifth
sample of monitoring routes will occur in 2016.
Long-term trend reporting will focus on trends
in species distributions, trends in percent cover
of individual species, and changes in IEP percent
cover of priority species by monitoring route.
Extra-area surveys will also be considered for in-
ventories at the park’s request.

Chapter 4: Discussion
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Appendix A. Exotic plant patches detected on monitoring
routes at Golden Spike NHS, July 16-18, 2014

See electronic appendices.
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Appendix B. Exotic plant transect data detected at Golden
Spike NHS, July 16-18, 2014

See electronic appendices.
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App. A - Routes

		Unit_Code		Visit_Year		Plot_ID		Species		Master_Common_Name		Pulled		Growth_Stage		N_Coord		E_Coord		Cover_Class		Size_Class

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610460.595		376131.371		5		1

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610458.178		375395.941		5		1

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610759.883		377238.106		5		1

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610474.471		376062.948		5		1

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610469.838		375490.796		5		1

		GOSP		2014		Big Fill Section County Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610760.976		377095.712		1		2

		GOSP		2014		Big Fill Section County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4610528.432		375678.25		3		2

		GOSP		2014		Big Fill Section County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4610429.405		376454.761		4		2

		GOSP		2014		Big Fill Section County Road		Elymus repens		Quackgrass		FALSE		 		4610658.154		376888.376		2		3

		GOSP		2014		Big Fill Section County Road		Elymus repens		Quackgrass		FALSE		 		4610686.433		376945.458		2		3

		GOSP		2014		Big Fill Section County Road		Elymus repens		Quackgrass		FALSE		 		4610719.243		377019.362		1		4

		GOSP		2014		Big Fill Section County Road		Elymus repens		Quackgrass		FALSE		 		4610739.919		377087.279		2		4

		GOSP		2014		Big Fill Section County Road		Verbascum blattaria		Moth mullein		FALSE		 		4610483.306		375498.335		2		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608367.318		370652.512		3		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608465		370925.37		1		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608389.622		370829.432		2		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608821.837		371008.786		2		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608407.769		370876.439		3		2

		GOSP		2014		County Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608486.537		370919.01		2		2

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608486.365		370942.439		5		1

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609070.335		371010.196		1		2

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609059.328		370897.656		1		2

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608673.458		371005.331		2		3

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608612.313		370993.886		4		3

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609066.559		370999.86		2		5

		GOSP		2014		County Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608975.906		370993.343		1		5

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610385.51		375827.74		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609491.067		375187.878		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609567.315		375794.247		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610454.592		375828.849		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609419.504		375435.307		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610301.178		375861.276		5		1

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609949.807		376036.305		1		2

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610076.956		374609.977		3		2

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609741.127		374734.043		1		2

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610354.861		374403.572		1		3

		GOSP		2014		East Tour Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610297.094		374288.439		1		3

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4610217.757		374550.109		3		2

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4609616.492		374849.484		3		2

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4609534.342		375745.436		3		2

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4609697.358		375907.369		1		2

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4609489.247		375154.128		2		3

		GOSP		2014		East Tour Road		Convolvulus arvensis		Field bindweed		FALSE		 		4609488.873		375221.376		2		3

		GOSP		2014		East Tour Road		Onopordum acanthium		Scotch thistle		FALSE		 		4610164.304		374579.54		2		2

		GOSP		2014		East Tour Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609648.441		374815.473		1		2

		GOSP		2014		East Tour Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609944.236		374650.524		2		3

		GOSP		2014		East Tour Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609837.247		374684.464		2		3

		GOSP		2014		East Tour Road		Verbascum blattaria		Moth mullein		FALSE		 		4609488.107		375140.715		5		1

		GOSP		2014		East Tour Road		Verbascum blattaria		Moth mullein		FALSE		 		4609692.27		375898.833		5		1

		GOSP		2014		East Tour Road		Verbascum blattaria		Moth mullein		FALSE		 		4609583.166		375749.964		5		1

		GOSP		2014		East Tour Road		Verbascum blattaria		Moth mullein		FALSE		 		4609635.487		375864.418		2		2

		GOSP		2014		Facility Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608753.568		371352.451		4		2

		GOSP		2014		Facility Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608476.36		371052.796		3		2

		GOSP		2014		Facility Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608508.216		371136.836		4		3

		GOSP		2014		Facility Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608563.975		371191.584		3		4

		GOSP		2014		Hydro 1		Onopordum acanthium		Scotch thistle		FALSE		 		4609040.533		370762.725		5		1

		GOSP		2014		Hydro 1		Onopordum acanthium		Scotch thistle		FALSE		 		4609059.461		370724.198		5		1

		GOSP		2014		Hydro 1		Onopordum acanthium		Scotch thistle		FALSE		 		4609060.476		370780.189		2		2

		GOSP		2014		Hydro 1		Onopordum acanthium		Scotch thistle		FALSE		 		4608957.178		370790.29		1		2

		GOSP		2014		Hydro 1		Onopordum acanthium		Scotch thistle		FALSE		 		4608867.406		370807.692		2		5

		GOSP		2014		Last Cut Drainage		Chondrilla juncea		rush skeletonweed		FALSE		 		4609200.654		374634.697		5		1

		GOSP		2014		Last Cut Drainage		Chondrilla juncea		rush skeletonweed		FALSE		 		4609279.726		374603.95		5		1

		GOSP		2014		Last Cut Drainage		Chondrilla juncea		rush skeletonweed		FALSE		 		4608815.489		374883.774		5		1

		GOSP		2014		Last Cut Drainage		Chondrilla juncea		rush skeletonweed		FALSE		 		4608671.633		375434.787		1		2

		GOSP		2014		Last Cut Drainage		Chondrilla juncea		rush skeletonweed		FALSE		 		4609512.286		374358.457		1		2

		GOSP		2014		Last Cut Drainage		Convolvulus arvensis		Field bindweed		FALSE		 		4608679.908		375493.345		4		2

		GOSP		2014		Last Cut Drainage		Convolvulus arvensis		Field bindweed		FALSE		 		4609513.741		374391.031		3		2

		GOSP		2014		Last Cut Drainage		Convolvulus arvensis		Field bindweed		FALSE		 		4609558.325		374332.032		3		2

		GOSP		2014		Last Cut Drainage		Isatis tinctoria		Dyer's woad		FALSE		 		4609508.221		374437.034		5		1

		GOSP		2014		Last Cut Drainage		Isatis tinctoria		Dyer's woad		FALSE		 		4609547.321		374341.51		5		1

		GOSP		2014		Last Cut Drainage		Isatis tinctoria		Dyer's woad		FALSE		 		4609396.512		374456.336		1		3

		GOSP		2014		Last Cut Drainage		Isatis tinctoria		Dyer's woad		FALSE		 		4609172.169		374699.661		1		4

		GOSP		2014		Last Cut Drainage		Lepidium latifolium		Broad-leaf pepperwort		FALSE		 		4608764.573		375168.274		4		2

		GOSP		2014		Last Cut Drainage		Onopordum acanthium		Scotch thistle		FALSE		 		4609510.977		374375.079		5		1

		GOSP		2014		Last Cut Drainage		Onopordum acanthium		Scotch thistle		FALSE		 		4609191.777		374661.785		2		2

		GOSP		2014		Last Cut Drainage		Onopordum acanthium		Scotch thistle		FALSE		 		4609562.961		374324.559		2		2

		GOSP		2014		Pacific Track Grade		Convolvulus arvensis		Field bindweed		FALSE		 		4608549.886		370768.026		2		2

		GOSP		2014		Pacific Track Grade		Onopordum acanthium		Scotch thistle		FALSE		 		4608798.853		371149.088		5		1

		GOSP		2014		Pacific Track Grade		Onopordum acanthium		Scotch thistle		FALSE		 		4608845.669		371216.176		4		2

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4608821.239		375559.877		1		2

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609244.672		375130.878		1		2

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4608751.389		375634.416		1		2

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4608689.164		375615.623		1		3

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609379.469		374990.222		1		3

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4608908.096		375466.026		1		4

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4608957.133		375421.96		1		4

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4610050.437		374251.275		1		5

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609034.695		375340.568		1		5

		GOSP		2014		Polsoms Road		Chondrilla juncea		rush skeletonweed		FALSE		 		4609861.837		374249.734		1		5

		GOSP		2014		Polsoms Road		Linaria dalmatica		Dalmatian toadflax		FALSE		 		4609550.091		374727.729		5		1

		GOSP		2014		Polsoms Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609820.163		374592.82		2		3

		GOSP		2014		Polsoms Road		Onopordum acanthium		Scotch thistle		FALSE		 		4609886.137		374524.014		2		5

		GOSP		2014		Polsoms Road		Verbascum blattaria		Moth mullein		FALSE		 		4609115.405		375278.083		2		5

		GOSP		2014		Retired Service Road		Cirsium arvense 		Canada thistle		FALSE		 		4608632.791		370797.33		5		2

		GOSP		2014		Retired Service Road		Convolvulus arvensis		Field bindweed		FALSE		 		4608590.025		370778.226		3		4

		GOSP		2014		Water Tank Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608466.948		371064.204		1		3

		GOSP		2014		Witkers Service Road		Onopordum acanthium		Scotch thistle		FALSE		 		4608837.625		370888.951		5		1





App. B - Transects

		Unit_Code		Visit_Year		Plot_ID		Transect		Area		Species		Master_Common_Name		Cover_Average		E_Coord		N_Coord

		GOSP		2014		Big Fill Section County Road		71		Big Fill		Bromus tectorum		Cheatgrass		1		377260.067		4610777.515

		GOSP		2014		Big Fill Section County Road		72		Big Fill		Bromus tectorum		Cheatgrass		1.8333333333		376797.281		4610616.35

		GOSP		2014		Big Fill Section County Road		73		Big Fill		Bromus tectorum		Cheatgrass		0.5		376349.627		4610427.824

		GOSP		2014		Big Fill Section County Road		74		Big Fill		Bromus tectorum		Cheatgrass		3.1666666667		375861.453		4610529.636

		GOSP		2014		Big Fill Section County Road		75		Big Fill		Bromus tectorum		Cheatgrass		4		375365.887		4610448.158

		GOSP		2014		Big Fill Section County Road		87		Big Fill		Bromus tectorum		Cheatgrass		6.6666666667		376789.789		4610601.106

		GOSP		2014		Big Fill Section County Road		88		Big Fill		Agropyron cristatum		crested wheatgrass		0.3333333333		376339.086		4610422.021

		GOSP		2014		Big Fill Section County Road		88		Big Fill		Bromus tectorum		Cheatgrass		14		376339.086		4610422.021

		GOSP		2014		Big Fill Section County Road		89		Big Fill		Bromus tectorum		Cheatgrass		0.6666666667		375846.458		4610519.413

		GOSP		2014		Big Fill Section County Road		90		Big Fill		Bromus tectorum		Cheatgrass		26.8333333333		375353.358		4610432.166

		GOSP		2014		Big Fill Section County Road		90		Big Fill		Sisymbrium altissimum		Tumble mustard		0.3333333333		375353.358		4610432.166

		GOSP		2014		County Road		52		Last Spike		Agropyron cristatum		crested wheatgrass		26.6666666667		370998.759		4608814.828

		GOSP		2014		County Road		52		Last Spike		Bromus tectorum		Cheatgrass		0.1666666667		370998.759		4608814.828

		GOSP		2014		County Road		53		Last Spike		Agropyron cristatum		crested wheatgrass		3.3333333333		370810.416		4608377.325

		GOSP		2014		County Road		53		Last Spike		Bromus tectorum		Cheatgrass		1.5		370810.416		4608377.325

		GOSP		2014		County Road		84		Last Spike		Agropyron cristatum		crested wheatgrass		23.3333333333		371007.903		4608807.792

		GOSP		2014		County Road		84		Last Spike		Bromus tectorum		Cheatgrass		0.3333333333		371007.903		4608807.792

		GOSP		2014		County Road		85		Last Spike		Agropyron cristatum		crested wheatgrass		20		370824.128		4608373.379

		GOSP		2014		County Road		85		Last Spike		Bromus tectorum		Cheatgrass		3.3333333333		370824.128		4608373.379

		GOSP		2014		East Tour Road		61		Big Fill		Bromus tectorum		Cheatgrass		19		374610.722		4610082.507

		GOSP		2014		East Tour Road		62		Big Fill		Bromus tectorum		Cheatgrass		63.3333333333		374823.694		4609638.411

		GOSP		2014		East Tour Road		62		Big Fill		Sisymbrium altissimum		Tumble mustard		0.3333333333		374823.694		4609638.411

		GOSP		2014		East Tour Road		63		Big Fill		Bromus tectorum		Cheatgrass		34.3333333333		375268.401		4609479.146

		GOSP		2014		East Tour Road		63		Big Fill		Sisymbrium altissimum		Tumble mustard		1		375268.401		4609479.146

		GOSP		2014		East Tour Road		64		Big Fill		Bromus tectorum		Cheatgrass		20.3333333333		375732.302		4609525.508

		GOSP		2014		East Tour Road		65		Big Fill		Bromus tectorum		Cheatgrass		1.5		376032.551		4609919.505

		GOSP		2014		East Tour Road		66		Big Fill		Bromus tectorum		Cheatgrass		30		375832.643		4610378.593

		GOSP		2014		East Tour Road		67		Big Fill		Bromus tectorum		Cheatgrass		16.8333333333		376137.816		4610693.771

		GOSP		2014		East Tour Road		68		Big Fill		Bromus tectorum		Cheatgrass		16		376599.694		4610680.093

		GOSP		2014		East Tour Road		69		Big Fill		Bromus tectorum		Cheatgrass		1.8333333333		376801.576		4611093.32

		GOSP		2014		East Tour Road		70		Big Fill		Bromus tectorum		Cheatgrass		60		377194.993		4611393.694

		GOSP		2014		East Tour Road		70		Big Fill		Sisymbrium altissimum		Tumble mustard		0.3333333333		377194.993		4611393.694

		GOSP		2014		Facility Road		51		Last Spike		Agropyron cristatum		crested wheatgrass		7		371246.227		4608608.259

		GOSP		2014		Hydro 1		59		Last Spike		Agropyron cristatum		crested wheatgrass		26.6666666667		370769.218		4609021.808

		GOSP		2014		Last Cut Drainage		80		Big Fill		Bromus tectorum		Cheatgrass		23.6666666667		374450.333		4609506.002

		GOSP		2014		Last Cut Drainage		81		Big Fill		Bromus tectorum		Cheatgrass		8.3333333333		374687.545		4609186.46

		GOSP		2014		Last Cut Drainage		81		Big Fill		Sisymbrium altissimum		Tumble mustard		0.3333333333		374687.545		4609186.46

		GOSP		2014		Last Cut Drainage		82		Big Fill		Bromus tectorum		Cheatgrass		5.1666666667		374856.365		4608821.476

		GOSP		2014		Last Cut Drainage		83		Big Fill		Bromus tectorum		Cheatgrass		0.5		375325.169		4608752.92

		GOSP		2014		Pacific Track Grade		57		Last Spike		Bromus tectorum		Cheatgrass		30.1666666667		370795.141		4608569.512

		GOSP		2014		Pacific Track Grade		58		Last Spike		Agropyron cristatum		crested wheatgrass		20		371207.782		4608839.498

		GOSP		2014		Pacific Track Grade		58		Last Spike		Bromus tectorum		Cheatgrass		2.6666666667		371207.782		4608839.498

		GOSP		2014		Polsoms Road		76		Big Fill		Bromus tectorum		Cheatgrass		3.8333333333		375591.923		4608791.622

		GOSP		2014		Polsoms Road		77		Big Fill		Bromus tectorum		Cheatgrass		10.1666666667		375238.423		4609146.1

		GOSP		2014		Polsoms Road		78		Big Fill		Bromus tectorum		Cheatgrass		6.6666666667		374881.211		4609492.356

		GOSP		2014		Polsoms Road		79		Big Fill		Bromus tectorum		Cheatgrass		2.1666666667		374573.364		4609834.077

		GOSP		2014		Residence Service Road		55		Last Spike		Agropyron cristatum		crested wheatgrass		16.6666666667		371354.504		4608592.184

		GOSP		2014		Water Tank Road		56		Last Spike		Bromus tectorum		Cheatgrass		43.3333333333		371102.548		4608298.455

		GOSP		2014		Witkers Service Road		54		Last Spike		Agropyron cristatum		crested wheatgrass		2.3333333333		370787.96		4608741.004

		GOSP		2014		Witkers Service Road		54		Last Spike		Bromus tectorum		Cheatgrass		1.5		370787.96		4608741.004

		GOSP		2014		Witkers Service Road		54		Last Spike		Sisymbrium altissimum		Tumble mustard		0.3333333333		370787.96		4608741.004







