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Introduction

In partnership with Nevada Division of State Lands and the Lake Tahoe Basin Weed
Coordinating Group, the Great Basin Institute’s International Conservation Volunteer Exchange
(ICVE) inventoried and mapped the presence of noxious and invasive weeds in Lake Tahoe
Nevada State Park and Van Sickle Bi-State Park during the summer and early fall of 2011 and
2012. In 2012, the ICVE also treated known weed sites. During the summer of 2013, the ICVE
returned to the known sites and performed the following:

o  Confirmation of historic weed occurrence and distribution at 2011 and 2012 sites;

¢ Recorded changes in occurrence and distribution of weeds at historic sites;

¢ Surveyed the region for previocusly undocumented weed sites and spread of existing sites;
¢ Mechanical and chemical treatment of weed sites.

Methods

Monitoring

Historic sites were monitored using GIS data collected in the 2011 and 2012 field seasons.
Historic and new weed sites were recorded using the Lake Tahoe Basin Weed Coordinating
Group Mapping Protocol. Data was entered in an Excel spreadsheet and downloaded from GPS
units to generate GIS shapefiles. Maps were generated using ArcGIS software to compare new
and historic weed distribution.

Treatment

Mechanical and chemical treatment methods were used for the removal of invasive weeds.
Methods were determined by plant species, potential effects to native species, weed density, and
location of the infestation (Appendix A).

Over the course of four weeks the interns monitored and/or treated noxious weeds located
thronghount Lake Tahoe Nevada State Park and Van Sickle Bi-State Park. Mapping data was
collected using the Lake Tahoe Basin Weed Coordinating Group Mapping Protocol. All noxious
weed locales mapped in 2011 and 2012 were monitored.



One hundred twenty-two historic weeds sites were identified in 2011 and 2012, 37 of which were
confirmed as continual weeds sites in summer of 2013. An additional 156 weed sites have been
identified in summer of 2013.

Perennial pepperweed, Canada thistle and Hoary cress infestations were identified and treated
with Telar and Milestone. Oxeye daisy was treated with Milestone.

Details of treatment by species:

¢ Bull thistle and Oxeye daisy were mechanically treated. For Bull thistle, this entailed
removing the weed with shovels before flowering, ensuring roots were fully dug. Oxeye
daisy was hand pulled and dug using hand spades since they have fairly shallow roots.
Any plant carcasses that had flowered were bagged and disposed of.

¢ Oxeye daisy was chemically treated when mechanical treatment was insufficient.
Milestone™ herbicide was used along with a surfactant, dye, and water. This was applied
using a spray pack and proper personal protective equipment was worn. The application
rate for Oxeye daisy is between 4 and 6 fl oz/acre. The measurements used were 59.2 ml
Milestone, 100 ml Turf Trax (dye), 50 ml Activator 90 (surfactant), and 3 gal water.

¢ Perennial pepperweed and Hoary cress were treated with 1 oz. per acre of Telar.

¢ (anada thistle was treated with .1 oz. Milestone per backpack sprayer.

Data and Results

Monitoring

GBI-ICVE crews identified six invasive species in this assessment ( Table 1). The descriptive
mapping metadata (Appendix B) identifies the location of each infestation, the species in each
infestation, the size of each infestation, and the plant phenology at the time of observation. Photo
documentation of mapping and identification activities can be found in Appendix D.(Note:
Might want to put Appendices in order they are retferenced in the text, so I think this should be
Appendix C and moved ahead of the maps below)

Table 1. Invasive plant species found by GBI-ICVE crews, including commen names, scientitic
names, and codes.

Common Name Scientific Name Plant Code
Bull thistle Cirsium vulgare CIVU
(Canada thistle Cirsium arvense CIAR4
Cheatgrass Bromus tectorum BRTE
Hoary cress Cardaria draba CADR
Oxeye daisy Chrysanthemum leucanthemum LEVU
Perennial pepperweed Lepidium latifolium LELA




Graph 1 represents the composition of weed sites in both Lake Tahoe Nevada State Park and Van
Sickle Bi-State Park. It shows that there was only one site of Perennial pepperweed present from
historic weed sites. Hoary cress had one site present from historic weed sites and 11 new sites
were found. Canada thistle had two sites present from historic weed sites and seven new sites
were found. Bull thistle had 12 sites present from historic weed sites and 59 new sites were
found. Oxeye daisy had 21 sites present from historic weed sites and 20 new sites were found.
Refer to Table 2 for individual number of plants species in 2011, 2012, and 2013.

Cheatgrass was sighted during the tours and was surveyed for occurrence and distribution. An
abundance of Cheatgrass was found around Spooner Lake and North Canyon in Lake Tahoe
Nevada State Park.

Graphs 3-5 show the composition of plant species infestations in 2011, 2012, and 2013 in both
Lake Tahoe Nevada State Park and Van Sickle Bi-State Park. It is evident that Oxevye daisy is the
most abundant invasive species throughout the last three years. Graphs 6-8 show the area
composition of plant species infestations in 2011, 2012, and 2013, supporting our previous
statement that Oxeye daisy is the most abundant. It can also be seen that Bull thistle distribution
has increased over the last two years and Canada thistle distribution has increased in the last
year.

GIS maps were generated from the data to show invasive plant infestations and their locations. In
Appendix C, Figures 1 and 2 show infestations of Lake Tahoe Nevada State Park and Van Sickle
Bi-State Park in 2011, 2012, and 2013.

Figures 3, 4 and 5 are enlarged maps of North Canyon, Spooner Lake, and Van Sickle Bi-State
Park, respectively. In these maps, it can be seen that Lake Tahoe Nevada State Park is
dominantly infested with Cheatgrass, Oxeye daisy, and Bull thistle, while Van Sickle Bi-State
Park is dominantly infested with Bull thistle. In Lake Tahoe Nevada State Park, Bull thistle
occurred mainly around the Spooner Lake area, Oxeye daisy occurred along North Canyon
Road, and Cheatgrass occurred throughout both areas. In Van Sickle Bi-State Park, Bull thistle
infestations occurred in disturbed areas including roadsides and fields.



Graph 1: Comparison of weed sites in Lake Tahoe Nevada State Park and Van Sickle Bi-State
Park in 2011, 2012, and 2013. See Table 1 for names corresponding with plant codes.
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Table 2. Number of invasive plants found by GBI-ICVE crews in 2011, 2012, and 2013.

Common Name 2011 2012 2013
Bull Thistle 291 636 725
Canada Thistle 509 61 385
Cheatgrass - - 29,345
Hoary Cress 175 100 364
Oxeye Daisy 3,529 13,174 9,469
Perennial Pepperweed 2 - 21

Graph 2: Individnal 7 weed plants and total area (sq ft) in Lake Tahoe Nevada State Park and

Van Sickle Bi-State Park in 2011, 2012, and 2013.
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Graph 3. Composition of plant species infestations in Lake Tahoe Nevada State Park and Van
Sickle Bi-State Park in 2011. See Table 1 for names corresponding with plant codes.
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Graph 4. Composition of plant species infestations in Lake Tahoe Nevada State Park and Van
Sickle Bi-State Park in 2012. See Table 1 for names corresponding with plant codes.
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Graph 5. Composition of plant species infestations in Lake Tahoe Nevada State Park and Van
Sickle Bi-State Park in 2013. See Table 1 for names corresponding with plant codes.

CADR (|aRs
3% 49

B CADR
H CIAR4
mCnvu
N LELA
W LEVU

Graph 6. Area (sq ft) composition of plant species infestation in Lake Tahoe Nevada State Park
and Van Sickle Bi-State Park in 2011. See Table 1 for names corresponding with plant codes.
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Graph 7. Area (sq ft) composition of plant species infestation in Lake Tahoe Nevada State Park
and Van Sickle Bi-State Park in 2012. See Table 1 for names corresponding with plant codes.
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Graph 8. Area (sq ft) composition of plant species infestation in Lake Tahoe Nevada State Park
and Van Sickle Bi-State Park in 2013. See Table 1 for names corresponding with plant codes.
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Treatment

A total of 20,444 square feet of Oxeye daisy was chemically and mechanically treated. 11,228
square feet of Oxeye daisy was mechanically treated at Lake Tahoe Nevada State Park. Of the
mechanically treated approximately 10,550 square feet was not effectively removed and thus re-
treated chemically along with the remaining 9,216 square feet of Oxeye daisy. 1,346 square feet
of Bull thistle was mechanically treated in the summer and an additional 4,597 square feet was
chemically treated in the fall. 5,719 square feet of Canada thistle was chemically treated in the
tall. 316 square feet of Hoary cress and 2 square teet of Perennial pepperweed were also treated
in the tall. Cheatgrass was not treated chemically or mechanically. Photo docunmentation of
chemical and mechanical treatment activities can be tound in Appendix D.

It is important to note that plant numbers and areas were estimated by crew members which
changed vearly, resulting in reduced data consistency and accuracy.

Discussion and Conclusion

Canada thistle and Hoary cress, whose infestations were less numerous in both parks, have been
identified as Group 1 species by the Lake Tahoe Weed Management Group (Appendix A). These
species are to be reported and treated immediately. Bull thistle and Oxeye daisy, the most
common invasive species infestations along with Perennial pepperweed are identified as Group 2
species. These species are to be monitored with a goal of treatment.

Canada thistle, Hoary cress and Perennial pepperweed were monitored over a five week period
but not treated. Mechanical removal is not an effective treatment method for these noxious
weeds. Upon approval of the herbicides Milestone™ and Telar for this nse, these weeds were
chemically treated during the fall tour.

Oxeye daisy and Bull thistle were monitored over a four week period in 2013, and showed an
increase in occurrence and distribution. Bull thistle and small areas of Oxeye daisy were
mechanically treated upon identification. Although areas of Bull thistle were mechanically
treated in previous years, infestation sites continued to increase in abundance. Long-term
monitoring and treatment is necessary to determine if mechanical treatment is effective in this
area. Mechanical treatment of Oxeye daisy from 2012 and the first four weeks in 2013 proved to
be ineffective. I think to make these statements, we should look at whether or not the sites treated
had re-occuring weeds versus whether NEW sites contributed to the increase in abundance. From
Graph 1, it looks like sites that we have treated have shown pretty significant reductions in weed
occurance. GBI-ICVE crews chemically treated the large areas of Oxeye daisy and previously
treated areas from 2012 and 2013. Additional monitoring is necessary to conclude whether
chemical treatment is effective for long-term eradication of this invasive species.



Cheatgrass was sighted in Lake Tahoe Nevada State Park for the first time this year. GBI-ICVE
crews monitored and recorded occurrence and distribution of this grass as management strategies
need to be explored to determine the best option of control.

From 2011 to 2012 the individual weed plants increased from 3,679 to 13, 971. The area in
square feet also increased from 50,218 to 52,207. Species were not treated in 2011 resulting in an
increase in weed occurrence and distribution. From 2012 to 2013 the individual weed plants
decreased trom 13,971 to 10,964 and the area in square teet decreased from 52,207 to 32,425.
This proves that mechanical treatment in 2012 was effective but insufficient for complete
eradication of invasive species weed sites.

Three years of monitoring and treatment has reduced populations of invasive species but has
proven insufficient in their eradication. This indicates it is necessary to continue efforts to reduce
and/or eradicate weed species to ensure the ecosystem of the Tahoe Basin does not continue to
be threatened by the spread of these weeds.



Appendix A: Weed mapping protocol used by GBI-ICVE crews for Invasive Weed Assessment of
Nevada State Parks in the East Lake Tahoe Basin.

Lake Tahoe Basin Weed Coordinating Group
Mapping Protocol
Updated April 2011

= Allinfestations of less than 0.01 acres {436 square feet, or about 20.9 feet x 20.9 feet) should
be mapped as single points. Assign an estimated acreage or approximate square footage to
the infestation and document the number of plants within the plot. Whenever possible,
provide the approximate length and width in feet.

= Allinfestations greater than 0.01 acres should be mapped as polygons or lines.

= |f multiple species coexist at the same site, map each as a separate infestation.

» Whenever possible, map parcels separately.

= Revisit and remap infestations from previous years to document changes.

=  Provide all data to El Dorado County Agriculture Department no later than December of each

year

Continue to collect data as required for your agency. We suggest using paper forms or a spreadsheet as
well as GPS to provide backup data in the event of GPS failure. Additionally, make sure the following
data is available for weed group maps:

1. Date

2. Plant common name

3. Plant code - utilizing standard Animal and Plant Health Inspection Service {APHIS) codes (see
table).

4. Latitude and longitude {use your existing datum; provide the projection when reporting the
data)

5. Line width {if applicable) based on greatest width infested
6. Age of infestation — new or historic {mapped during previous years)

7. Size of infestation, in units of feet, for point infestations. This is effectively the gross acreage.
For points we need a length and width of the infestation {for example, 5 ft by 10 ft). For
cumulative reporting this is essential and must be provided.

8. Density {assign a specific percent cover using the attached graphic as a guide; base density on
canopy cover). For points, we need this to calculate the net acreage, or the percent coverage
of the gross acreage. For cumulative reporting this is essential and must be provided.

9. Number of plants {if infestation is small enough to count the plants).
The following data is also very useful, but not required:

10. Growth stage



11. Distance to water {>/< 25 feet)
12. Disturbance type

13. Street address or other description of site location

Plant Codes for Mapping

Group 1 Species: Watch For, Report, and Eradicate Immediately:

Canada thistle {Cirsium arvense) CIAR4
Diffuse knapweed (Centaurea diffusa) CEDI3
Dyer’s woad (fsatis tinctoria) ISTI
Hoary cress {Cardaria species) CADR
Hydrilla {Hydrilfa veticillata) HYVE3
Medusahead {Taeniagtherum caput-medusae) TACAB
Musk thistle {(Carduus nutans) CANU4
Purple Loosestrife {Lythrum salicaria) LYSA2
Purple starthistle {Centaurea calcitrapa) CECA2
Reed canarygrass (Phalaris arundinacea) PHAR3
Rush skeletonweed (Chondrilla juncea) CHJIU
Russian knapweed (Centaurea repens) ACRE3
Scotch thistle {Cnopordum acanthium) ONAC
Stinkwort (Dittrichia graveolens) DIGR3
Sulfur cinquefoil (Potentilla recta) PORES
Tamarisk/saltcedar {Tamarix spp.) TARA
Teasel (Dipsacus fullonum) DIFU2
Tree of Heaven {Aifanthus altissima) AlAL
Yellow starthistle {Centourea solstitialis) CESO3
Group 2 Species: Manage Infestations With a Goal of Eradication:

Bull thistle (Cirsium vulgare) Clvu
Curlyleaf pondweed (Potamogeton crispus) POCR3
Dalmatian toadflax {Linaria daimatica) LIDA
Eurasian watermilfoil {Myriophylium spicatum) MYSP
Klamathweed {Hypericum perforatum) HYPE
Oxeye daisy (Chrysanthemum leucanthemum) LEVU
Perennial pepperweed (Lepidium latifolium) LELA
Scotch broom (Cytisus scoparius) CYSC4
Spotted knapweed (Centaurea biebersteinii) CEMA4
Yellow toadflax (Linaria vulgaris) LIvuz2
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Appendix C: 2013 Weed Sites: Figures 1-5

Figure 1: Weed sites at .ake Tahoe Nevada State Park in 2011, 2012, and 2013: Spooner
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Figure 2: Weed sites at Van Sickle Bi-State Park in 2011, 2012, and 2013.
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Figure 3: Weed Sites at L.ake Tahoe Nevada State Park in 2013: North Canyon Region.
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Figure 4: Weed Sites at L.ake Tahoe Nevada State Park in 2013: Spooner Lake Region.
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Figure 5: Weed Sites at Van Sickle Bi-State Park in 2013.
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Appendix D: Photo documentation of activities for the Invasive Weed Assessment of Nevada
State Parks in the East Lake Tahoe Basin.

Interns mapping and identifying invasives in the I.ake Tahoe Basin:




Interns mechanically and chemically removing invasives:




