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PREFACE

The following report is a summary of Grand Teton National Park’s (GRTE) noxious weed control efforts and accomplishments for 2003.  The weed work included treatments, inventories, and monitoring and was carried out by seasonal biological science technicians, Teton County Weed and Pest District (TCWPD), Simplot Soil Builders (Simplot), an Exotic Plant Management Team (EPMT), and the Montana Conservation Corps (MCC).  Additional treatments were carried out by concessions employees at Jackson Lake Lodge and Signal Mountain Lodge.   A summary of actions and recommendations for work to be done in 2003 is also included in this report.  

Special thanks are extended to Amanda Soliday and John Carr for their work in assisting our weed crew during the 2003 season.  It was sincerely appreciated.

This report can be found in W:\\WEEDS\Annual Reports\Weed Report 2003

TABLE OF CONTENTS
  I.  EXECUTIVE SUMMARY     






   4

 II.  WEED TREATMENTS        






   4

A.  SUMMARY






  
   4

B.  BIOLOGICAL CONTROL        




   6

1.  Introduction        






   6

2.  Spotted knapweed





   6

3.  Dalmation toadflax





   7

C.  GROS VENTRE RIPARIAN PROJECT



   7

1.  Introduction






   7
2.  Summary







   7

3.  Recommendations





   8

D.  JACKSON LAKE DAM COMPLEX




   8

E.  IDENTIFICATION AND ERADICATION OF NEW INVADERS    9

1.  Introduction






   9

2.  Perennial pepperweed





   9

3.  Salt cedar







   9

4.  Other high priority weeds




  10

F.  BOOM SPRAY TREATMENTS ON MUSK THISTLE

  13

1.  Summary







  13

2.  Recommendations





  13

G.  SNAKE RIVER GRAVEL PIT RESTORATION AREA

  14

1.  Summary







  14

2.  Recommendations





  14

III.  MONITORING

    






  15

A.  INTRODUCTION






  15

B.  1995 MUSK THISTLE RELEASES




  15

1.  Introduction






  15
2.  Results







  15


C.  2000 MUSK THISTLE RELEASES




  16



1.  Introduction



 


  16



2.  Results







  17


D.  CANADA THISTLE RELEASES




  18



1.  Introduction






  18



2.  Results
 






  18


E.  SPOTTED KNAPWEED RELEASES




  19



1.  Introduction






  19



2.  Results







  19


F.  RECOMMENDATIONS





  20

IV.   GOALS AND OBJECTIVES






  22

EXECUTIVE SUMMARY

Chemical, mechanical, and biological treatments were used to eliminate or control noxious weeds in 2003.  A total of 2441.6 person-hours were spent treating 1054 acres of weed infestations.  Biological controls were applied to spotted knapweed (Centaurea maculosa) and dalmation toadflax (Linaria dalmatica).  The Gros Ventre Riparian corridor received a concentrated effort to reduce spotted knapweed infestations.  A total of 443.25 person-hours were worked to treat 55.85 acres along the river corridor and surrounding areas.  Much of this work was carried out by Mike Berry using a horsepack sprayer in the riparian corridor.  Work also focused on high human use areas in the Gros Ventre Campground and the town of Kelly.  At the Jackson Lake Dam complex, members of the Montana Conservation Corps spent 76 person-hours mechanically treating 5 acres of noxious weeds.  In addition 0.357 acres of common tansy (Tanacetum vulgare) were chemically treated.  New invasive weeds were again given high priority in 2003.  Salt cedar (Tamarix ramosissima) and perennial pepperweed (Lepidium latifolium) were identified and treated in addition to the species identified in 2002.  A total of 175.6 person-hours were dedicated to treating 3.8675 acres of new or recent infestations.  Boom spraying was largely carried out by a contract with Simplot.  In two days they were able to treat 726 acres of musk thistle (Carduus nutans) in the Kelly Hayfields.  In addition, 67 acres were treated at the Elk Ranch, Aspen/Hunter Ranch, Barker/Ewing Meadow, and an old JY Ranch pasture.  The Snake River Pit Restoration Area also received an initial treatment for canada thistle (Cirsium arvense) in 2003.  Our crew, along with the EPMT, spent several days treating canada thistle in the hopes of encouraging native plant restorations that occurred in the spring.

Formal inventories were conducted for weeds along Park rights-of-way, utility corridors, and the east shore of Jackson Lake.  A total of 533 miles were walked and surveyed in 2003.  A detailed summary of the extensive inventory effort can be found in the 2003 Weed Inventory Report (W:\\WEEDS\Annual Reports\Weed Inventory 03).

Monitoring of biological control releases was also conducted in 2003.  A total of 16 sites were sampled in 2003 and compared with data gathered in 2000.  Early analysis shows that Trichosirocalus horridus released in 1995 is starting to have an impact on musk thistle infestations.  It also appears that Ceutorhynchus litura released on canada thistle in 2000 is already starting to show effects.  The data for releases on spotted knapweed is still very ambiguous, and time will tell whether these controls are effective.
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WEED TREATMENTS                       

A. SUMMARY

A variety of chemical, mechanical, and biological controls were used to eliminate, control, or contain noxious weeds in 2003.  Chemical treatments were performed using calibrated backpack sprayers, four wheeler sprayers, a truck mounted hand and boom sprayer, a tractor with trailer mounted boom sprayer, and a truck with 60’ boom arms.  The herbicides Curtail, Escort, Redeem, Rodeo, Roundup Pro, Transline, and Weedar64 were applied to non-native plants during chemical treatments.  Shovels, machetes, hand pulling, and seed head removal were among the techniques used for mechanical treatments.  Biological treatments consisted of two species of insects on two separate species of noxious weeds.  A summary of all 2003 treatments is shown in Table 1.  Data was also compiled for a comparison of acres treated from 1991 to 2003 and is shown in Figure 1.  

A total of 210 treatments were used to treat 1054 acres of weeds in 2003.  A large portion of this acreage (726 acres) was done through a contract with Simplot in the Kelly Hayfields.  One hundred fifty six (156) additional chemical treatments, 45 mechanical treatments, and 7 biological treatments were documented.  All personnel involved with control contributed a total of 2441.6 person-hours during the 2003 field season.

Table 1.  Summary of Treatments Conducted in GRTE in 2003

	Type of 
	Number of 
	Person Hours
	Miles of Road 
	Acres Treated

	Treatment
	Treatments
	
	Shoulder
	

	Simplot
	1
	13
	0
	726

	Chemical
	156
	1613.6
	158
	219.85

	Mechanical
	45
	808
	0
	73.15

	Biological
	7
	7
	0
	35

	Totals
	210 treatments
	2441.6 hours
	158 miles
	1054 acres


Figure 1.  Total Acres of Non-Native Plants Treated in GRTE from 1991 through 2003 (no data available for 1992).
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Biological control, which is the intentional release of living organism to reduce the population of a pest, is cost effective and has been shown to reduce weed populations.  Once established, the insect population will reproduce, overwinter, and continually attack the target weed.  They will move to host weeds anywhere in their climatic range and cross ownership boundaries.  These insects are selective and leave native plants intact.  They are not a source of personal or environmental contamination, often a factor with chemical treatment.  Therefore, the use of biological control agents is a sensible, environmentally conscious, and cost effective method.

Spotted knapweed and dalmation toadflax are two weed species that were introduced to GRTE without natural enemies or controls.  Biological controls were released at two sites in the Park as part of our control strategy for these weeds.  The insects were obtained and distributed in association with TCWPD.  Studies reveal that each of these insects detrimentally affects its target plant without causing damage to native vegetation.

2.
Spotted knapweed

The seedhead weevil Larinus minutus was released on spotted knapweed at the Kelly Gravel Pit.  Original introductions were made here in 2002 but we were worried that a prescribed fire in the fall of 2002 may have affected those original insects.  A total of 2500 insects were released at five different sites on the bench above the gravel pit.  Monitoring was done by TCWPD and will be followed up by GRTE during the summer of 2004.  These releases are part of a larger management plan for the Kelly Gravel Pit.  Areas that see heavy traffic and possible material removal have seen extensive chemical treatments.  In areas above the actual gravel pit, the vegetation is dominated by sagebrush making it extremely difficult for effective chemical control.  In these areas, biological controls may be a more time and cost effective method for controlling spotted knapweed.

3.
Dalmation toadflax

The stem boring weevil Mecinus janthinus was also introduced in 2003 to target infestations of dalmation toadflax at the Moran Cemetery.  Chemical test plots set up from 2000 to 2002 showed that none of the treatments could be used with any confidence.  It was then decided that a biological approach would be more appropriate in this area of the Park.  Therefore, in June 2003, 1000 insects were released at two different locations in the Moran Cemetery area.   Formal monitoring was conducted at both releases to gather baseline data for future comparison.  Again, these releases are part of a larger management plan for dalmation toadflax within the Park.  The patch at the Moran Cemetery represents by far the largest patch found to date.  It is also found in an area where access is very difficult due to steep terrain.  These factors, coupled with the fact that no chemical treatments could be recommended for a broadcast treatment, make it an excellent site for biological control.  All other occurrences of dalmation toadflax in the Park seem to be relatively small patches and were treated chemically in 2003.  

C.
GROS VENTRE RIPARIAN PROJECT
1.
Introduction
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The Gros Ventre River flows from the northeast to the southwest through the Bridger-Teton National Forest, bisects the southeastern boundary of GRTE and northern boundary of the National Elk Refuge, and travels through private lands before it empties into the Snake River.  A heavy infestation of spotted knapweed begins in the National Forest and extends the entire length and, in some cases, the entire width of the riparian corridor.  The risk of spreading spotted knapweed to other parts of the Greater Yellowstone Ecosystem, particularly to critical game range on the NER, is high.  Therefore, GRTE and the Jackson Hole Weed Management Association (JHWMA) identified control of this infestation as a high priority.

2.
Summary

During the 2003 field season the Gros Ventre Riparian corridor received a concentrated effort to reduce the spread of spotted knapweed and contain the infestation.  Primary efforts were again directed at seed source areas where human activity is concentrated.  These areas include the Gros Ventre Campground, town of Kelly, and the Kelly Dump. Our crew spent most of the spring scouring the Gros Ventre Campground for spotted knapweed.  We also used an EPMT to conduct follow up work in the campground as well as in the town of Kelly.  This highly efficient and well trained crew was very valuable to our work in these areas.  In addition, Mike Berry was contracted to work with a horsepack sprayer on both the National Elk Refuge and GRTE in the riparian corridor.  His efforts were stepped up this year concentrating primarily on the uppermost infestation near the Teton Valley Ranch.  He also found and treated several patches of previously unknown dalmation toadflax.  A summary for the 2003 field season is found in Table 3 below.

Monitoring transects on biological controls that were established in 2000 were revisited in 2003 to test for changes in knapweed frequency and density.  Thus far the results are inconclusive.  However, the insects have only been established for three years and the sites will need to be revisited in 2006 to test for population changes.

3.
Recommendations

Efforts for 2004 should be consistent with those conducted in 2003.  The Gros Ventre Campground, town of Kelly, and Kelly Dump should be visited at least twice during the field season.  This work should be done early in the year when spotted knapweed is in mid-bolt stage and again in the fall to see if any regrowth has occurred and to clean up any plants that were missed in the spring.

Table 3.  Breakdown of Areas Treated Along the Gros Ventre River Corridor in 2003.

	Site Treated
	Acres Treated
	Person Hours

	Gros Ventre Campground
	4.9965
	289.75

	Town of Kelly
	3.453
	70

	Kelly Dump
	2
	2.5

	Riparian Corridor (horsepack)
	20.4
	76

	Biological Controls
	25
	5

	TOTALS
	55.8495
	443.25


D.
JACKSON LAKE DAM COMPLEX
In 2003, GRTE’s weed crew along with MCC volunteers worked a total of 76 hours on and around the Jackson Lake Dam.  The entire area immediately around the dam was treated mechanically by MCC volunteers twice during the field season.  In addition, 0.357 acres of common tansy were treated with Escort using an ATV boom sprayer.  All costs incurred for the treatment of noxious weeds at the Jackson Lake Dam will be reimbursed to the Park by the Bureau of Land Management.

Work on the Jackson Lake Dam should continue in 2003 with more emphasis on chemical treatments.  Much time has been spent the last three years on attempting to clean up this area mechanically with fairly limited success.  The area treated around the dam also needs to expand all the way to Jackson Lake Junction.  The open areas at the Junction contain large infestations of musk thistle, houndstongue (Cynoglossum officinale), and common tansy and should see a more concentrated effort in 2004.

E.
IDENTIFICATION AND ERADICATION OF NEW INVADERS TO GRTE

1.  Introduction

Identification and eradication of new invasive weed species has been identified as one of GRTE’s highest priorities.  Many of the noxious weed species in the Park have been established for a period of many years and eradication of those species is a lofty goal.  However, there are several species that have yet to establish, and early identification and eradication of these species is vitally important before they get to the point that species like musk thistle and houndstongue have.

2.  Perennial pepperweed
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In 2003, crews were instructed to be especially alert for the presence of perennial pepperweed and salt cedar.  This alertness paid off when one of our crew members discovered a perennial pepperweed plant along Hwy. 89 just south of Glacier View Turnout.  The plant was treated with Escort and the flower heads were removed to insure that it would not go to seed.  It was also added to our GIS inventory so it can be revisited for any needed follow up treatment next year.  Although this was the only plant found in GRTE this year, it seems that perennial pepperweed is knocking on our doorstep.  TCWPD discovered several patches along the Snake River south of the Wilson Bridge and another large patch (~ 1 acre) north and east of the Park boundary on the Buffalo Valley Road.  A map provided by the Greater Yellowstone Coordinating Committee shows that there are large patches of perennial pepperweed both to our south and to our east.  Crews will have to be alert in the future to areas along Hwy 26/287 east of Moran and along the southern portions of the Snake River.
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3.  Salt cedar

Two separate patches of salt cedar were also discovered in GRTE in 2003.  This especially invasive and water hogging plant (a single mature plant can transpire 200 gallons of water in a single day) has been in the surrounding area for a couple of years and it seemed only a matter of time before it entered the Park.  The first patch (actually just a single plant) was discovered on Spread Creek by Stuart Markow, a seasonal botanist working for the Forest Service.  The plant was actually discovered on Forest Service land just east of the Park boundary, but since our office was the first to be alerted we documented and removed it.  Following the discovery our crew walked the entire length of Spread Creek from where the plant was discovered downstream to the Snake River.  Although no other plants were discovered, this type of action should give some insight as to how seriously we are taking any salt cedar found in GRTE.  The second patch(es) were found along the Snake River between Deadman’s Bar and Moose by TCWPD.  Due to a lag in communication, our crew did not have sufficient time to see the patches for ourselves.  However, TCWPD removed the plants and sent us their GPS locations, which were added to our GIS inventory database.  These sites will without a doubt be revisited in 2004 to check for any new plants that may be growing in the area. 

It has come to the attention of the Vegetation Branch of Science and Resource management that the Snake River is a major corridor for both of these high priority invasives.  It is therefore our conclusion that the Snake River should be floated on an annual basis to look for these two plants.  The inventory should focus on walking all of the islands since this is almost without fail where TCWPD found salt cedar.  It should also be conducted at an appropriate time of year when the plants (especially perennial pepperweed) are highly visible to increase our chances for discovery.

Meadow knapweed (Centaurea pratensis), diffuse knapweed (Centaurea diffusa), and absinth wormwood (Artemisia absinthium) were also reported by TCWPD during their roadside treatments.  However, none of these discoveries could by verified by GRTE staff.  For 2004, a system of reporting these types of discoveries must be implemented before the field season begins to insure that they are entered into our database.  This type of reporting should also include an opportunity for our crews to observe these plants in the field for possible new identifications elsewhere in the Park.

4.  Other High Priority Weeds

Work was also conducted on all of the species discovered or treated in 2002.  These included sulfur cinquefoil (Potentilla recta), dyer’s woad (Isatis tinctoria), yellow hawkweed (Hieracium pretense), orange hawkweed (Hieracium aurantiacum), russian knapweed (Centaurea repens), and leafy spurge (Euphorbia esula).  A summary of acres treated and person-hours spent is shown in Table 5.

a.  Sulfur cinquefoil

Several new patches were discovered and treated during our roadside inventory in 2003.   Most of the patches were relatively small in size, with the exception of a large patch found in the first half mile of the Moose-Wilson road.  In addition, all patches discovered from 2000 to 2002 were treated.  Subjective observation is showing that Escort is very effective for treatment of sulfur cinquefoil.  For example, in 2002 over 2 acres of sulfur cinquefoil was treated at the largest patch at an old landing strip off of the Moose-Wilson Road.  In 2003, the area treated was down to 0.643 acres.  These gains are sometimes overshadowed by the fact that more and more small patches are added to an already long list with each year of inventory.  However, as long as the patch sizes remain small, eradication will remain a realistic long-term goal.

b.  Dyer’s woad

No new populations of dyer’s woad were discovered in 2003.  The only two known populations at the Craighead Subdivision and the airport received considerable attention, however.  The small population at the airport was much reduced from 2002.  During three separated visits to the site, no more than six rosettes were found and removed at any one time.  The Craighead Subdivision was also visited three separate times for mechanical control.  Monitoring data shows that the population is reducing in frequency and density (see Table 4).  However, there is still much work to be done at this site.  A trip late in the season revealed many rosettes and two plants that had gone to seed.  Continued persistent work, with possible chemical treatments of high density areas, will need to be carried out in this area to expedite the eradication of dyer’s woad in GRTE.

Table 4.  Changes in Frequency and Density of Dyer’s Woad from 2000 to 2003.

	Transect
	Date
	% Frequency
	Mature Density
	Seedling Density

	1
	6/22/1905
	15
	0
	0.8

	1
	6/25/1905
	5
	0
	0.8

	2
	6/22/1905
	30
	0
	2.4

	2
	6/25/1905
	0
	0
	0


c.  Yellow hawkweed
Work on yellow hawkweed in 2003 consisted of returning to the three known sites within GRTE and treating them with Transline.  Observations show that this is a very effective treatment and the populations were reduced in numbers from 2002.  It appears from these observations that yellow hawkweed is on its way out and eradication should be pursued with vigor in 2004.

d.  Orange hawkweed

A new, large patch of orange hawkweed was discovered near a campsite along Bradley Lake in 2002.  The size of this patch indicates that it has been established for several years and much time was spent trying to come up with a plan for treating this area.  This patch is very unique due to the ecotype it is found in.  In many areas, the hawkweed is almost touching water in the lake and the entire patch is located in a very moist area with an extremely shallow water table.  This ruled out using Transline, which is the most effective method for treating hawkweeds.  There are also several sensitive species located within the patch further complicating any type of [image: image7.jpg]


chemical treatment.  It was therefore decided that we would attempt a mechanical removal of orange hawkeed from this site.  This turned out to be easier said than done, however.  Thanks to an enormous effort (a total of 112 person-hours) put forth by Michael McInerney and the MCC crew all of the hawkweed was bagged and removed from the site.  The site was then revegetated using sedge plugs from the surrounding area.  Baseline monitoring data was gathered pre-treatment and will be collected again next spring to see if our mechanical control efforts were successful or a chemical treatment may be a better, more time efficient method.

e.  Russian knapweed

The single russian knapweed patch discovered in 2002 in the town of Kelly was again treated in 2003.  The patch was reduced from an approximately 10’ x 10’ solid infestation down to a couple dozen sporadic plants.  It is our hope that this population will be eradicated in the very near future.

f.  Leafy spurge

In the fall of 2002, a Plateau treatment was used on the single leafy spurge patch located at the south boundary of GRTE.  This treatment proved to be very ineffective, however.  For the 2003 field season it was decided that a high concentration of Roundup Pro should be used instead.  The site was visited and treated three separate times during the field season.  Each time it was revisited, the plants that were treated were dead, but there were always new rosettes to treat.  To my knowledge, no plants went to seed and a continued persistent effort with Roundup Pro should pay off in eradicating leafy spurge from this site.

Table 5.  Summary of Work Conducted on New Invaders During the 2003 Field Season



(* size of patches on Snake River Unknown)

	Species
	Acres Treated
	Person-Hours

	sulfur cinquefoil
	1.163
	27.5

	dyer's woad
	2.1
	31

	yellow hawkweed
	0.067
	2

	orange hawkweed
	0.5
	112

	russian knapweed
	0.0125
	0.5

	leafy spurge
	0.0125
	1.5

	perennial pepperweed
	0.0025
	0.1

	salt cedar*
	0.01*
	1

	TOTALS
	3.8675
	175.6


F.
BOOM SPRAY TREATMENTS ON MUSK THISTLE

1.  Summary

Large areas of the valley floor in GRTE were historically homesteaded and used for ranching purposes before they were included within the boundaries of the park.  Consequently there are several areas of high disturbance throughout the valley that are highly susceptible to noxious weed invasion.  One species that has taken advantage of this disturbance in GRTE is musk thistle.  In very large areas broadcast treatment with Curtail is the most cost-effective method of control.  In 2003, much of this work was carried out through a contract with Simplot Soil Builders.  Using a truck with 60’ boom arms they were able to treat 726 acres of musk thistle in the Kelly Hayfields in just two days.  In addition to this treatment, four other large musk thistle infestations were treated using either a tractor pulled boom sprayer or an ATV boom sprayer.  A breakdown of the areas treated and person-hours spent is shown in Table 6.

2.  Recommendations

The large infestation in the Kelly Hayfields that was treated in 2003 should be revisited in the spring of 2004 to see how effective the treatment was.  If it is determined that this is an effective method for controlling musk thistle at this site, another contract with Simplot should be considered.  There are several hundred more potential acres that could be treated in this area that are simply too large for our equipment and crews to handle.  Contracts of this type may prove to be the most cost-effective method for getting a handle on these large infestations.  Perhaps the most important aspect of this type of treatment will be follow up in years to come.  After large areas are treated and reduced in population, it will be vitally important to revisit them to ensure that the population won’t explode again down the road.  

The other four areas treated should also be revisited and treated using either ATV’s or tractor pulled boom sprayers to ensure complete control.  In 2004, the large patches of musk thistle, houndstongue, and common tansy near Jackson Lake Junction should also be treated using ATV boom sprayers as an initial means of control.

Table 6.  Breakdown of Areas Boom Sprayed in GRTE in 2003

	Site Treated
	Acres Treated
	Person Hours

	Kelly Hayfields (Simplot)
	726
	13

	Elk Ranch
	32
	18

	Barker/Ewing Meadow
	16.5
	18

	Aspen/Hunter Ranch
	5
	8

	Old JY Pasture
	13.5
	12

	TOTALS
	793
	69


G.
SNAKE RIVER GRAVEL PIT RESTORATION AREA

1.  Summary

In the summer and fall of 2002 work began on restoring the Snake River Gravel Pit south of Flagg Ranch in the JDR parkway.  During the spring and early summer of 2003 the lowland areas were planted by independent contract crews.  The primary threat to this revegetation project is the presence of large patches of canada thistle around the perimeter of the site.  Some of the canada thistle had even begun to sneak into the replanted willows by mid-summer.  As part of the project it is our responsibility to remove these plants.  It was decided that a fall application would be the most effective for an initial treatment.  It has been demonstrated that fall applications to canada thistle are very effective since the plants are storing energy into their vast root reserves in preparation for winter.  Treatments using Weedar64 were conducted from September 15 to September 20.  In the large patches around the perimeter where nothing had been replanted treatments were conducted using an ATV handgun.  In the areas that had been replanted, backpacks were used as a more accurate method for spraying canada thistle without hitting any of the willow cuttings.  The site was then revisited in early October to see how the treatment looked.  Early observations showed that a very high percentage of the canada thistles looked either dead or dying.

2.  Recommendations

For the 2004 field season the site should first be revisited early in the spring to see how the Weedar64 treatment worked.  If the treatment is promising it should be repeated in 2004.  However, if survival of canada thistle plants is still high, another treatment such as Rodeo may be considered.  Whatever the treatment decision is it should be conducted at least twice during the 2004 field season.  Although fall treatments of canada thistle are very successful, the drawback is that the plants are allowed to go to seed.  In the future, it should be our goal to not allow any canada thistle to set seed at this particular site.  This will help the revegetation effort move forward in a successful manner.

II. MONITORING

A. INTRODUCTION
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A total of 16 monitoring sites were revisited during the 2003 field season with the majority of these (15) being biological control releases.  Folders are made for all of our monitoring sites and contain information on their locations and how the plots are set up. Relocation of sites, particularly the end points, proved to be the most difficult aspect of our monitoring program in 2003.  Most of the end points of transects are metal squares that sit flush with the ground.  Over a period of three years many of these squares were overgrown and very difficult to relocate.  All of the release sites and end points have UTM coordinates associated with them, but there is always a margin of error associated with using GPS equipment.  For these reasons a metal detector was purchased and proved to be invaluable in finding these small squares.  Using GPS units we were able to get close enough to use the metal detector to find all of the end points.  In the future, photos taken in 2000 and 2003 should also be taken in the field to aid in relocation.  Despite these problems we were only unable to locate one of the monitoring sites at the Teton Valley Ranch.  Another site east of Moran was also not sampled because one of the end points was lost due to road construction.  The latter site was an insect release but observations have shown that it has been chemically treated several times, so the data is most likely not very valuable and should be taken off of our monitoring list.
B. 1995 MUSK THISTLE RELEASES

1.  Introduction

Four T. horridus releases that were done on musk thistle in 1995 were resampled in 2003.  Two of these sites were located in the Three Rivers Ranch area, one at Blacktail Butte, and one at Cow Lake.  The data was compared to data gathered in 2000 to see if there was any change in frequency and density over the three year period.  A summary of the data is shown in Table 7.

2.  Results

The results of this comparison show that musk thistle populations are declining in all but one of the sites, with an overall marked decline in frequency and seedling density.   In the site that didn’t show decline (Cow Lake Site 5) a prescribed fire in the fall of 1999 may have had a detrimental effect on the insects.  The overall decline does suggest however, that T. horridus is beginning to have detrimental effects on musk thistle populations in the sampled areas, especially when compared with the 2000 releases described below.

Table 7.  Summary of Data Gathered on 1995 T. horridus Releases.

	Site
	Year
	Transect
	Frequency
	Mature Density
	Seedling Density

	3 Rivers Ranch Site 2
	2000
	1
	55
	0.4
	13.6

	3 Rivers Ranch Site 2
	2003
	1
	40
	0.8
	2.8

	3 Rivers Ranch Site 2
	2000
	2
	70
	5.2
	24.8

	3 Rivers Ranch Site 2
	2003
	2
	50
	0.8
	4

	
	
	
	
	
	

	Black Tail Butte
	2000
	1
	75
	3.6
	22.4

	Black Tail Butte
	2003
	1
	55
	8.8
	4.4

	Black Tail Butte
	2000
	2
	60
	0.8
	15.2

	Black Tail Butte
	2003
	2
	30
	3.6
	1.2

	
	
	
	
	
	

	3 Rivers Ranch Site 1
	2000
	1
	30
	0
	0.4

	3 Rivers Ranch Site 1
	2003
	1
	0
	0
	0

	3 Rivers Ranch Site 1
	2000
	2
	30
	0.8
	1.6

	3 Rivers Ranch Site 1
	2003
	2
	10
	2.4
	0

	
	
	
	
	
	

	Cow Lake Site 5
	2000
	1
	25
	0.4
	6.8

	Cow Lake Site 5
	2003
	1
	35
	0.8
	4.4

	Cow Lake Site 5
	2000
	2
	30
	0.4
	2

	Cow Lake Site 5
	2003
	2
	40
	3.6
	5.2

	
	
	
	
	
	

	AVERAGE
	2000
	
	46.875
	1.45
	10.85

	AVERAGE
	2003
	
	32.5
	2.6
	2.75


C. 2000 MUSK THISTLE RELEASES

1.  Introduction

Four T. horridus releases done on musk thistle in 2000 were also sampled in 2003.  The sites were located at Three Rivers Ranch, White Grass Ranch, and two sites at Cow Lake.  Baseline data was gathered during the time of these releases and compared with the data gathered this year.  A summary of the data is shown in Table 8.  
2.  Results
The results of this comparison are much different than those found for the 1995 releases.  In almost all of the sites sampled, both frequency and density increased over the three year period.  This is not a surprising result since literature indicates that T. horridus takes several years to establish itself and start reducing musk thistle populations.  What this data does suggest however, is that the decline of musk thistle at the 1995 releases can be attributed to our biological control efforts.  At two of the sites (Cow Lake and Three Rivers Ranch) 1995 and 2000 releases are located in close proximity to one another.  This rules out environmental factors such as drought being the major cause of decline in the 1995 releases.  

Table 8.  Summary of Data Gathered on 2000 T. horridus Releases.

	Site
	Year
	Transect
	Frequency
	Mature Density
	Seedling Density

	3 Rivers Ranch Site 3
	2000
	1
	80
	1.6
	21.2

	3 Rivers Ranch Site 3
	2003
	1
	90
	8
	24.8

	3 Rivers Ranch Site 3
	2000
	2
	95
	4
	33.6

	3 Rivers Ranch Site 3
	2003
	2
	95
	6
	15.2

	
	
	
	
	
	

	White Grass Ranch
	2000
	1
	40
	1.2
	0.8

	White Grass Ranch
	2003
	1
	50
	1.6
	4

	White Grass Ranch
	2000
	2
	10
	0
	0.4

	White Grass Ranch
	2003
	2
	25
	0
	0.8

	
	
	
	
	
	

	Cow Lake Site 1
	2000
	1
	100
	2.4
	45.2

	Cow Lake Site 1
	2003
	1
	100
	10.8
	60.4

	Cow Lake Site 1
	2000
	2
	95
	48
	76.8

	Cow Lake Site 1
	2003
	2
	100
	14.8
	85.2

	
	
	
	
	
	

	Cow Lake Site 2
	2000
	1
	90
	5.2
	32.8

	Cow Lake Site 2
	2003
	1
	100
	10.8
	21.2

	Cow Lake Site 2
	2000
	2
	85
	3.6
	34

	Cow Lake Site 2
	2003
	2
	95
	7.2
	42.4

	
	
	
	
	
	

	AVERAGE
	2000
	
	74.38
	8.25
	30.60

	AVERAGE
	2003
	
	81.88
	7.40
	31.75


D.
CANADA THISTLE RELEASES

1.  Introduction

Four releases of C. litura done on canada thistle in 2000 were sampled in 2003.  The sites were located near Oxbow Bend, in a meadow west of Beaver Creek, near the 4 Lazy F Ranch, and along the Snake River near the Old Landing Strip.  Baseline data was gathered at the time of the releases in 2000 and compared with data gathered in 2003.  The results of this comparison are shown in Table 9.  

2.  Results

The data shows that the average frequency and density has decreased over the three year period.  Whether this is due to our biological control efforts may be too early to tell.  However, subjective observation has shown that plants in the release area look unhealthy compared with plants in adjacent areas.  Also, there seems to be a marked decline in the number of plants that are producing seed in the release areas.  These may be indications that C. litura is beginning to have a detrimental effect on populations of canada thistle.  All of these releases should be swept during the 2004 field season to look for the presence of possible C. litura insectories.

Table 9.  Summary of Data Gathered on 2000 C. litura releases

	Site
	Year
	Transect
	Frequency
	Mature Density
	Seedling Density

	Oxbow Bend
	2000
	1
	80
	12.4
	5.6

	Oxbow Bend
	2003
	1
	70
	0
	6.8

	Oxbow Bend
	2000
	2
	60
	6.8
	0.8

	Oxbow Bend
	2003
	2
	65
	1.2
	5.2

	
	
	
	
	
	

	Beaver Creek Meadow
	2000
	1
	100
	12.3
	18.5

	Beaver Creek Meadow
	2003
	1
	69
	12.3
	6.77

	Beaver Creek Meadow
	2000
	2
	84.6
	11.1
	17.2

	Beaver Creek Meadow
	2003
	2
	77
	4.9
	11.7

	
	
	
	
	
	

	4 Lazy F Ranch
	2000
	1
	75
	10.4
	5.2

	4 Lazy F Ranch
	2003
	1
	65
	2
	5.2

	
	
	
	
	
	

	Old Landing Strip
	2000
	1
	35
	14
	2.4

	Old Landing Strip
	2003
	1
	65
	13.6
	3.2

	
	
	
	
	
	

	AVERAGE
	2000
	
	72.43
	11.17
	8.28

	AVERAGE
	2003
	
	68.50
	5.67
	6.48


E.
SPOTTED KNAPWEED RELEASES
1.  Introduction

A total of three spotted knapweed releases were monitored in 2003.  All releases were done in 2000 when baseline data was gathered.  Two releases were done in the riparian area south of the Kelly Gravel Pit. One release included the seedhead feeding weevil Larinus minutus, the root boring beetle Sphenoptera jugoslavica, and the root boring moth Agapeta zoegana.  The other release in this area was the root-boring weevil Cyphocleonus achates.  An additional release of A. zoegana was done at a headgate near the first pull-out past Gros Ventre Junction on the Gros Ventre Road.  Data was gathered at all three sites and compared with the baseline data gathered in 2000.  A summary of this data is shown in Table 10.  

2.  Results

So far none of the results from this data are conclusive.  All releases showed an increase in frequency.  The release that contained three different insects showed a marked decline in rosette density but an increase in frequency.  The release with only A. zoegana showed a marked increase in both frequency and density.  Further data will need to be gathered in 2006 in order to draw any conclusions on how effective biological controls are on spotted knapweed populations.

Table 10.  Summary of Data Gathered on 2000 Spotted Knapweed Releases.

	Site
	Year
	Freqency 
	Mature Density
	Seedling Density

	Headgate
	2000
	50
	4
	32

	Headgate
	2000
	100
	22.4
	62.8

	
	
	
	
	

	Kelly Gravel Pit 1
	2000
	95
	13.6
	90.8

	Kelly Gravel Pit 1
	2003
	100
	16.4
	48

	
	
	
	
	

	Kelly Gravel Pit 2
	2000
	65
	14.4
	76

	Kelly Gravel Pit 2
	2003
	75
	16.4
	18.8

	
	
	
	
	

	AVERAGE
	2000
	70
	10.67
	66.27

	AVERAGE
	2003
	91.67
	18.4
	43.2


F.  
RECOMMENDATIONS

· For the 2004 field season, the only site that needs to be revisited is the new orange hawkweed site at Bradley Lake to test the effectiveness of our mechanical treatment.  This should be done early in the season before any additional treatments take place.  

· Additional monitoring sites should be set up at the new spotted knapweed releases at the Kelly Gravel Pit and on St. Johnswort releases on the JY Ranch since access will be easier in 2004.  

· In addition, all 1995 T. horridus releases and all C. litura releases should be visited with sweep nets at appropriate times to check for the establishment of insectories.

· Finally, all insect releases done in GRTE since 1995 should be added to our GIS inventory using a new data dictionary designed for that purpose. 

· I’ve included a list of all monitoring sites with recommended revisit dates on the following page.

Table 11.  Recommended Revisit Dates for Monitoring Plots in GRTE

	SiteCode
	Location
	Recommended Revisit Date

	GRT 14
	Bradley Lake Loop Campsite
	Spring 2004

	
	
	

	DAH11
	3 Rivers Ranch Site 2
	2005

	MOR30
	3 Rivers Ranch Site 1
	2005

	GRT13
	White Grass Ranch
	2005

	MOO26
	Black Tail Butte
	2005

	MOO50
	Canada Thistle near Old Landing Strip
	2005

	MOO51
	Meadow West of Beaver Creek
	2005

	MOO54
	4 Lazy F Ranch
	2005

	MOR32
	Cow Lake Site 5
	2005

	MOR49
	Oxbow Bend
	2005

	
	
	

	DAH12
	3 Rivers Ranch Site 3
	2006

	GRV22
	Headgate (Gros Ventre River)
	2006

	GRV24
	Kelly Gravel Pit 1
	2006

	GRV25
	Kelly Gravel Pit 2
	2006

	MOR47
	Cow Lake Site1
	2006

	MOR48
	Cow Lake Site 2
	2006

	MOR53
	Moran Cemetery
	2006

	MOR54
	Moran Cemetery
	2006

	
	
	

	DAH7
	1 Mile East of Moran Junction
	indefinite

	GRV23
	Gros Ventre Campground Site #93
	indefinite

	MOO52
	Craighead Subdivision
	indefinite

	MOR33
	Cow Lake Site 6
	indefinite

	SHM12
	Teton Valley Ranch/ Gros Ventre River
	indefinite


This form can also be found at W:\\WEEDS\Monitoring\Revisit Dates

IV.
GOALS AND OBJECTIVES

The GRTEWMP shall have the following goals and objectives with strategies to accomplish them:

GOAL I.  Training of weed crews in GRTE:
A. Objective:   Personnel safety

1. Strategy:  Develop and conduct annual training that includes equipment operation and maintenance, highway safety, use of personal protection equipment, emergency response, handling and mixing of chemicals, familiarity with MSDS sheets and chemical labeling. 

a. Action: In June, 2003 all employees attended a training session put on by the Jackson Hole Weed Management Association (JHWMA).  Here they received hands-on experience with all of the above except for the handling and mixing of chemicals. 

b. Action: All crew members practiced calibration, weed truck operation, four-wheeler driving techniques (including loading and unloading onto trucks using a ramp and tilt trailer), handling and mixing of chemicals, use of personal protection equipment, spill protocols, and reading of labels and Material Safety Data Sheets (MSDS) specific to GRTE needs.
c. Action:  Made up training sheet for treatment sheet entry.  
d. Recommended Action: Develop an employee training manual for all new seasonal weed crew employees.
2. Strategy:   Establish weekly safety tailgate meetings.

a. Action: Assigned a different person each week to research a safety topic and give a presentation on their findings.

b. Recommended Action: Use a safety outline developed by Chad Yost to come up with different safety topics each week.

B. Objective:   Minimize damage to non-targeted species and maximize 

     effectiveness of treatments.

1. Strategy:  Train personnel to identify target species in all phenological        stages using mounts, photos, books, and field tours.

a. Action:  Took all employees out repeatedly throughout the season to look at weeds and other plants in various stages of growth.

b. Action:  Utilized our monthly check sites in highly populated areas to familiarize crew with a variety of weed species while also conducting mechanical control.

c. Action:  Used available weed identification books, mounts, and websites to identify plants at various phenological stages.

d. Action:  Handed out pocket weed handbooks provided by the Greater Yellowstone Coordinating Committee (GYCC) to all new employees.

e. Action:  All employees attended field days with GRTE’s lead botanist to identify native as well as non-native species within the Park.


2. Strategy:   Train personnel to identify non- target and sensitive species in various growth stages. 

a. Action:  Showed crews differences between confusing native cinquefoils and sulfur cinquefoil for early identification and to reduce collateral damage.

b. Action: Showed crews differences between native thistles and weedy species since these historically give people the most trouble.


3. Strategy:   Train personnel on appropriate timing for chemical applications for specific weed species, growth habitats of the weeds, and weed ecology.

a. Action: Used past year’s treatment sheets, JHWMA information, weed handbooks, chemical labels, and websites to determine the best timing for all applications.

b. Recommended Action:  Create a table as a quick reference for best applications of all weed species based on their phenological stage and ecology (not on specific dates).

C. Objective:  All weed crew personnel will develop chemical application knowledge.

1. Strategy: All weed personnel will study and take the test for pesticide applicator license for state of Wyoming.
a. Action:  All crew members were given time to study for the exam during off days or after morning applications, giving them both hands-on experience with a certified applicator as well as doing the required reading.

b. Action:  All crew members took the examination and passed receiving their Wyoming Pesticide Applicator License.

GOAL II.    Early detection of new invaders

A. Objective: Eradicate new potential invasive plants before they become widespread in GRTE.
1.  Strategy:  Identify species in surrounding areas that are not present in GRTE.

a. Action:  Obtained a map from the GYCC that details weed distributions in the entire Greater Yellowstone Ecosystem to help us identify where to look for new invaders.

b. Action:  Teton County Weed and Pest identified several patches of perennial pepperweed (Lepidium latifolium) along the Snake River corridor south of the Park as well as a large patch on private land northeast of the Park on the Buffalo Valley Road.

c. Recommended Action:  Need to be on the lookout for rush skeletonweed (Chondrilla juncea) and white bryony (Bryonia alba) as these weeds were found in Fremont County, Idaho and could be on their way to the Park.

d. Recommended Action:  Use GYCC map to identify potential new invaders and where they might be coming into the Park.

2. Strategy:  Train personnel to identify the noxious weeds in surrounding and near by areas.

a. Action:  As soon as new species were identified crews were shown pictures using books or websites to learn identifications.

b. Action:  For salt cedar and perennial pepperweed, all crew members were taken out to where they were found for field identification.

c. Recommended Action:  Go out in the field with the identifying agency to see what the new species looks like on the ground.

d. Recommended Action:  Train crews early in the season to identify all of the potential invaders mentioned above by making a handout with pictures and identifying information. 

3. Strategy:  Survey high public use areas in developed zones annually by walking all roads, trains, and parking areas. 

a. Action:  Used our monthly check sites for mechanical work to do informal surveys in high public uses areas.

b. Recommended Action:  Since there is too much area here to cover with our crew, erect posters with pictures of potential invaders in these areas along with contact information.

c. Recommended Action: Give slide presentation to site employees working at these areas to identify potential invaders and to contact the Resource Management Office if they are found.

4. Strategy:  Survey all road rights-of-way annually.

a. Action:  Surveyed 460 miles of road rights-of way using      Trimble Geo Explorer 3’s and Trimble GeoXT’s and added the information to our weed inventory database.

b. Action:  Teton County Weed and Pest District conducts informal surveys each year while doing roadside treatments.

c. Recommended Action:  Develop a protocol for communication so that our office knows immediately if new species are found or if new invaders were treated or simply surveyed.  

5. Strategy:  Survey all major use trails annually.

a. Action:  Presented a slide show to the trails crew to assist in identifying any new invaders.

b. Action:  Provided an interested climbing ranger with GPS equipment to conduct surveys on trails that were not surveyed in 2002.

c. Recommended Action:  Put up posters at all major trailheads of potential invaders along with contact information.

d. Recommended Action:  Present slide show to trail crew and climbing rangers to assist in identifying new invaders.
6. Strategy:  Survey Snake River corridor annually

a. Action:  TCWPD found salt cedar between Deadman’s Bar and Moose during an off day float.

b. Recommended Action:  Begin annual surveys in 2004 to look for the presence of salt cedar, perennial pepperweed, and purple loosestrife.

GOAL III.   Maintain current inventory and GIS map system of noxious weed infestations in GRTE.

A. Objective: Obtain current information of noxious weed status for developing annual work plans and priorities.

1. Strategy:  Map and inventory one of the five identified Integrated Weed Management zones on rotational basis using GPS/ GIS technology.

a. Action: A total of 533 miles of roads, utility corridors, lakeshores, and horse trails were surveyed in 2003.

b. Recommended Action:  Begin surveying the Snake River annually for salt cedar and perennial pepperweed, including all of the islands, beginning with patches found by TCWPD in 2003.

c. Recommended Action:  Survey remaining backcountry trails in Moran and Leigh canyons, the west side of Jackson Lake, remaining utility corridors, Triangle X and Flagg Ranch horse trails, and begin surveying old homesteads within the Park.
GOAL IV.   Education and Outreach:

A.  Objective:  Develop park-wide training.

1. Strategy:  Utilize e-mail to inform personnel of current weed issues and how they can help.

a. Action:  Provided weed reporting forms to employees to alert us of potential new infestations.
b. Action:  Used park e-mail to alert residents about upcoming weed pulls scheduled in the park.
c. Recommended Action:  Use Park e-email to set up weed pulls at Highlands, Colter Bay, and Moose housing areas.
2. Strategy:  Compile identification and training materials that would be available to all park employees.
a.   Action:  Got proposals for park wide posters to be distributed      

       in 2004.
c. Recommended Action:  Hand out GYCC pocket weed handbooks to all park employees in 2003.
3. Strategy:  Many employees have expressed desire and interest in weed control. The weed crew will provide training, backpack sprayers, and shovels to employees that wish to help.

a. Action: Trail crews, fire crews, and South District Interpretation crews were given a slide presentation on noxious weeds and their control.  Weed lists were kept to a minimum and focused on potential new invaders and high priority weeds.

b. Action:  An interested North District employee was provided with a backpack sprayer, chemicals, labels and MSDS sheets, and training materials to conduct control in that area.

c. Action:  Gave On-the-Spot cash awards to two Park employees for their outstanding work assisting the weed crew in 2003.

d. Recommended Action:  Continue to provide interested parties with the appropriate materials to conduct weed control.  This will provide more people on the ground during the field season.  However, caution must be exercised in making sure that the people provided with equipment are appropriately trained in weed identification as well as ALL safety requirements.

B. Objective: Assist landholders within the park with noxious weed control.

1. Strategy:  Make park personnel available for inventory and treatment and control advice by request.

a. Action:  Treated several private lots in the town of Kelly upon owner request as well as advising others on how to identify or control weeds on their private land.

b. Recommended Action:  Investigate community coordination efforts in the town of Kelly and the Poker Flats area to assist with weed control efforts using the JHWMA model.

c. Recommended Action:  Create doorknob hangars to place at residences to alert landowners of noxious weeds on their property as well as contact info for a free consultation.

2. Strategy:  Prepare an annual mailing to all inholders in GRTE regarding noxious weeds and available assistance.

a. Action:  No action taken in 2003.
b. Recommended Action:  Compile a mailing list of all inholders and send out information on identification and control as well as our contact information during the winter of 2003/2004.

C. Objective:  Maintain coordination and cooperation with the Jackson Hole Weed Management Association (JHWMA).

1. Strategy:  Develop annual work plans with JHWMA members for shared issues.

a. Action:  Park personnel attended all JHWMA meetings and participated extensively in the education subcommittee.
b. Action:  Attended biweekly annual work plan meetings.
2. Strategy:  Cooperate with hiring and equipment for interagency crews needed to implement annual work plans.

a. Action:  Funded interagency crew (TCWPD) for roadside treatments of noxious weeds using grant money from the Rocky Mountain Elk Foundation and the Wyoming Game and Fish Department for the protection of critical winter game range.
b. Action:  Used GYCC grant money to contract a horsepack sprayer to treat weeds (primarily spotted knapweed) in the Gros Ventre River corridor on both National Park Service and National Elk Refuge land.
c. Action:  Used a congressionally allocated Exotic Plant Management Team (EPMT) to conduct weed treatments in the town of Kelly, Gros Ventre Campground, and the Snake River Pit restoration area.
D. Objective:  Coordinate weed control actions with park maintenance and     construction.

1. Strategy:  Identify areas where future ground disturbance will occur and treat weeds 1-2 years pre-disturbance and post disturbance for 2-3 years.

a. Action:  Treated known topsoil piles for noxious weeds before they were moved off-site.

b. Action:  Treated all gravel pits within the Park at least once.

c. Action:  Revegetated Beaver Creek fire dorm, Beaver Creek drain field, Sacred Heart Church toilet, Willow Flats Pullout (along 2002 construction), and the Trails Office fiber optic line disturbance.

d. Action:  Treated black henbane found along a disturbed utility corridor (done in 2002) at the Colter Bay Campground.

e. Recommended Action: Make topsoil piles and gravel pits in the Park a higher priority and check and/or treat several times a season.

f. Recommended Action: Check/treat all areas that were disturbed in 2003.

g. Recommended Action: Acquire a list as early as possible of planned disturbances within the park so appropriate pre-treatment can take place.

2. Strategy:  Seek highway funding of weed control with highway construction.

a. Action:  Federal Highway funds were available for pre and post treatment on construction done in 2002 and were budgeted for work to be done in 2003.

b. Action:  Money acquired was given to TCWPD to do roadside treatments in construction areas.

3.  Strategy:   Maintain close coordination with Chief of Maintenance and other maintenance personnel.

a. Action:  Met with new Chief of Maintenance throughout the season to discuss possible disturbances throughout the park.

b. Recommended Action: Continue close communication with park maintenance to determine when and where disturbances are scheduled to occur throughout the park.

E. Objective:  Recruit and assist volunteers in mechanical weed control where appropriate.

1. Strategy:  Use GRTE’s web site to recruit volunteer groups.

a. Action:  Used a group from the Montana Conservation Corps (MCC) to help with mechanical weed control, seed collection, and revegetation efforts.

b. Recommended Action:  Organize more weed pulls around the park.  This would include coordinating with employees in housing areas, residents in the town of Kelly, residents in the Poker Flats area, as well as the general public.

2. Strategy:  Hire a volunteer, training, and outreach coordinator.

a. Action:  Obtained grants from GYCC and the Cooperative Ecosystem Study Unit (CESU) to fund a Student Conservation Association (SCA) intern who works through the JHWMA doing education and outreach.
b. Recommended Action:  Hire someone to work with all inholders and employees through educational as well as coordinated control efforts.
F. Objective:  To ensure noxious weeds are controlled on land issued to concessionaires.

1. Strategy:  Meet with each concessionaire with assigned land and develop mutually agreeable weed control plan.
a. Action:  Maintained close coordination with Jackson Lake Lodge and Signal Mountain about their weed issues and what they can do to help control them.  In 2003, they controlled all of the weeds under their control leaving our crew time to work on other priorities.
b. Recommended Action:  Meet with all other concessionaires and develop best management practices for areas under their control.
GOAL V.   Monitoring and Research:

A. Objective:  Determine effectiveness of weed control protocols

1. Strategy:  Monitor sites that are representative of treated areas to determine effectiveness of treatments, includes chemical, biological, mechanical, cultural, and fire.

a. Action: Sixteen bug releases made on canada thistle, musk thistle, and spotted knapweed were sampled to test for any measurable effects.

b. Action:  Several releases of T. horridus made on musk thistle in 1995 were checked for insectory establishment.

c. Recommended Action:  Set up new monitoring plots on spotted knapweed releases at the Kelly Gravel Pit.

d. Recommended Action:  Set up monitoring plots on St. Johnswort releases at the JY Ranch.

e. Recommended Action:  Make a schedule to revisit monitoring sites to help balance out the workload from year to year.

f. Recommended Action:  Check releases (especially 1995 T. horridus and all C. litura) for the establishment of insectories.

2. Strategy:  Effects of fire on noxious weed species is not well understood. We will develop a joint fire/ weed monitoring program with GRTE Fire Management office.

a. Action:  Surveyed the Blacktail Butte fire post-burn to determine if any reseeding could be done.
b. Recommended Action:  Set up monitoring plots with the Fire Management office at perceived problems or other areas of interest for fire/weed ecology prior to prescribed burns.
c. Recommended Action:  Add burned areas as a weed inventory strata for our GIS map system.
d. Recommended Action:  Survey/treat entire Blacktail Butte fire.
B  Objective:  Long term monitoring program to determine the effect of exotic species on native plant biodiversity.

1. Strategy:  Seek out university or BRD researchers who are interested in establishing this monitoring program and assist in seeking and establishing permanent monitoring sites and training GRTE personnel in methods. First years data would establish the beginning baseline for GRTE personnel.

a. Action: Received a grant to hire a BRD researcher to assist in this program.
b. Recommended Action:  None until we determine what the Vital Signs Monitoring Program is going to be.
GOAL VI.   Control or eradicate (if possible) noxious weeds in GRTE:

A. Objective for Developed Zone:  Reduce the potential for human actions of the spread of noxious weeds.

1. Strategy:  Conduct walk-throughs and treatments in high use areas prior to seed set and then monthly thereafter.

a. Action:  Checked many high use areas throughout the season and conducted weed pulls (sometimes with volunteers) as well as identifying areas that would be better suited for chemical control.

b. Recommended Action:  Train site employees at these areas on weed identification and provide them with shovels to assist in some of the mechanical control efforts.

c. Recommended Action:  Conduct public weed pulls in some of these areas.  Offer free entrance into the Park for the day to assist in volunteer weed pulls.

2. Strategy: Train designated campground personnel in weed identification and treatment.

a. Action:  Several employees identified trouble areas in campgrounds as well as assisted with mechanical control.

b. Action:  Personnel in Colter Bay Campground used volunteer groups to assist with weed control and also alerted us to the black henbane infestation that occurred in 2003.

c. Recommended Action:  Give campground employees specific areas to help control.  This will help ensure that areas that were treated chemically will not be hand-pulled at a later date.

d. Recommended Action:  Hand out On-the-Spot Cash Awards to employees who help with our weed control efforts.

3. Strategy:   Encourage park personnel to treat weeds in housing and work areas.

a. Action:  Conducted a weed pull in the Moose housing area with residents and weed crew personnel.

b. Recommended Action:  Set up weed pulls with employees in park housing and develop an awards system to encourage participation.

c. Recommended Action:  Make up doorknob hangars with a species list and contact information to place on residences within the park.

4. Strategy:  Identify and eradicate new invasive weed species.

a. Action:  Treated known dyer’s woad populations at the Craighead Subdivision several times throughout the season.

b. Action:  Treated known patch of russian knapweed in the town of Kelly.

c. Action:  Treated known patch of leafy spurge near gravel pit at the south boundary three separate times during the field season.

d. Recommended Action:  Revisit all of the sites mentioned above at least twice during the field season and treat where appropriate.

B. Objective for Road Rights-of-Way Zone:  Prevent the spread of noxious     weeds away from the road corridor.

1. Strategy:  Treat all highway and road shoulders using the 2-person crew and truck sprayer.

a. Action:  Contracted TCWPD to treat all roadsides.

b. Recommended Action:  Continue to contract TCWPD to carry out roadside treatments.

2. Strategy:  Flank expanding infestations from roadsides.

a. Action:  TCWPD treated expanding populations throughout the park including area between the highway and fence around Triangle X and Cunningham Cabin.

b. Recommended Action:  Obtain a list of areas TCWPD has treated in order to do some interagency weed work in these infestations.

3. Strategy:  Encourage road rangers and other park personnel to mechanically control individual plants following roadside treatments.

a. Action:  None taken in 2002.

b. Recommended Action:  Conduct training to Ranger and Maintenance Divisions on how to control weeds before and after disturbance.

4. Strategy:  Identify and eradicate new invasive weed species.

a. Action: Treated dyer’s woad at the Jackson Hole Airport several times throughout the season.

b. Action: Treated known yellow hawkweed patches along roadways near Signal Mountain and north of Colter Bay.

c. Action:  Identified and treated perennial pepperweed just south of Glacier View turnout on Highway 89.

d. Action:  TCWPD identified (although we were unable to verify) and controlled diffuse knapweed, meadow knapweed, leafy spurge, and absinth wormwood. 

e. Recommended Action:  Revisit all of the sites mentioned above at least twice during the field season and treat where appropriate.

f. Recommended Action:  Develop a protocol with TCWPD for contacting our office immediately when new species are found so we can add them to our database.
C. Objective for the Valley Zone:  Maintain and enhance habitat and scenic values.

1. Strategy:  Conduct surveys on competition for future use for exclusion of noxious weeds.

a. Action:  Monitored revegetation sites for possible exclusion data.

b. Recommended Action:  Obtain grant money to do a more thorough study of competitive exclusion.

2. Strategy:   Contain large infestations by parameter treatment to reduce size over time.

a. Action:  Treated spotted knapweed in the Gros Ventre Campground from all loops toward the river to reduce human movement of seeds.

b. Action:  Treated spotted knapweed in the town of Kelly using the same strategy as above.

3. Strategy:   Treatment on old abandoned agriculture pastures by boom spraying from the windward side.

a. Action:  Treated 726 acres of musk thistle in the Kelly Hayfields through a contract with Simplot Soil Builders.

b. Action:  Treated musk thistle on both sides of highway at Elk Ranch starting from the south side.

c. Action:  Treated musk thistle at the Aspen/Hunter Ranch starting on the south side of the road.

d. Action:  Treated musk thistle and houndstongue starting on the south side of a large pasture on the JY Ranch.

e. Action:  Treated entire Barker-Ewing meadow for musk thistle, houndstongue, and common tansy.

f. Recommended Action:  Determine the effectiveness of the Simplot treatment and contract them to do more work in the Kelly Hayfields if appropriate.

g. Recommended Action:  Use ATV sprayers to “clean up” areas that have been boom sprayed in past years.

4. Strategy:  Identify and eradicate new invasive weed species.

a. Action:  None found in 2003.

b. Recommended Action:  Use new homestead strata to conduct surveys in the Valley Zone for new invaders.
D. Objective for the Riparian zone: Reduce and contain the spread of knapweed and other noxious weeds.

1. Strategy:   Obtain and release approved biological controls.

a. Action:  Released Larinus minutus on spotted knapweed on the Gros Ventre River corridor near the Kelly Gravel Pit.

b. Recommended Action:  Continue to release approved biological controls on spotted knapweed in the Gros Ventre River corridor.

c. Recommended Action:  Collect and release Ceutorhynchus litura and other approved biological controls on canada thistle in riparian areas throughout the park.

2. Strategy:   Flank knapweed from upstream end parameter. 

a. Action:  Contracted a horsepack sprayer to work in conjunction with the National Elk Refuge on spotted knapweed along the Gros Ventre River starting at the uppermost known infestation.

b. Recommended Action:  Continue to work with the National Elk Refuge in containing spotted knapweed from farthest known upstream infestation along the Gros Ventre River corridor.

3. Strategy:  Mechanically treat weeds along lake shores and stream banks when possible.

a. Action:  Treated areas of high human use around Jackson and Jenny Lake.

b. Action:  Treated orange hawkweed along the shore of Bradley Lake.

c. Recommended Action:  Identify areas along river corridors where mechanical treatment is feasible and coordinate volunteer weed pulls to work in these areas.

4. Strategy:  Identify and eradicate new invasive weed species

a. Action:  TCWPD identified and treated several new salt cedar plants along the Snake River from Deadman’s Bar to Moose.

b. Action:  Stuart Markow identified a single salt cedar plant along Spread Creek just east of the park boundary which was surveyed and hand-pulled.

c. Action:  Surveyed entire length of Spread Creek from salt cedar plant to Snake River and found no other plants

d. Recommended Action:  Revisit known salt cedar sites to check for any new plants and eradicate them.
e. Recommended Action:  Begin annual survey of the Snake River corridor, including all of the islands, looking for salt cedar, perennial pepperweed, and purple loosestrife.
E. Objective (a) for the Backcountry Zone:  Prevent the spread of weeds down and away from trails.

1. Strategy:  Control the weeds along trails annually using chemical or mechanical treatments where appropriate.

a. Action:  Treated weeds mechanically along several trails throughout the park.

b. Action:  Obtained fee demo money to begin treatments of backcountry areas.

c. Recommended Action:  Use GIS information to develop a strategy for maintaining weed free areas throughout the backcountry.

d. Recommended Action:  Begin treatments of backcountry trails beginning with high priority areas established using GIS information gathered in 2002/2003.

2. Strategy:  Identify and eradicate new invasive weed species.

a. Action: Treated yellow hawkweed along Lupine Meadows trail near the trailhead.

b. Action:  Mechanically removed orange hawkweed from Bradley Lake campsite.

c. Recommended Action: Revisit yellow hawkweed site early to treat rosettes before flowering stage begins.

d. Recommended Action:  Revisit orange hawkweed site and test the efficacy of mechanical control and determine the next step toward eradication.

F. Objective (b) for the Backcountry Zone:  Limit impact of weeds well established in backcountry areas.

1. Strategy:  Introduce approved biological controls for canada and musk thistles.

a. Action:  None taken in 2002

b. Recommended Action:  Look for possible insectories on old canada and musk thistle releases and re-release on backcountry populations throughout the park.

2. Strategy:  Introduce approved biological controls for yellow toadflax and St. Johnswort.

a. Action: None taken in 2003.

b. Recommended Action:  Set up monitoring plots on large St. Johnswort infestations and release approved biological controls.

c. Recommended Action:  Establish insectory on yellow toadflax on the valley floor and re-release on backcountry areas.

GOAL VII.    Reduce long-term herbicide dependence:

A. Objective: Reduce weed infestations to a level where mechanical control will be effective.

1. Strategy:  Boom spray large infestations consecutively for 2-3 years until mechanical control can be used to maintain.

a. Action:  Treated Kelly Hayfields, Elk Ranch, Barker/Ewing Meadow, and Aspen/Hunter Ranch in 2002.

b. Recommended Action:  Contract Simplot to treat large infestations throughout the park so we can get to a point where our crew can provide maintenance with much less herbicide.

c. Recommended Action:  Use large volunteer groups to clean up boom sprayed areas mechanically in the Kelly hayfields and Elk Ranch grazing allotments.
B. Objective:  Use biological controls with species where eradication is unlikely in populations sufficient to support biological controls populations.

1. Strategy:  Annually review approved biological controls for release in GRTE.

a. Action:  Maintained close association with JHWMA on current information regarding biological controls.

b. Recommended Action:  Work to get approval of biological controls on houndstongue for release in the park.

2.  Strategy:  Establish insectories in collaboration with JHWMA and TCWPD for local distribution.

a. Action: Checked 1995 releases of T. horridus for possible insectory establishment.  

b. Recommended Action:  Check 1995 releases of T. horridus and all C. litura sites at appropriate times for insectory establishment.

c. Recommended Action:  Re-release any insects collected on other suitable weed infestations throughout the park.

C. Objective:  Use of competitive native species for exclusion or reduction of noxious weeds.

1. Strategy:  Reseed disturbed areas as soon as disturbance has occurred.

a. Action:  Reseeded areas mentioned above with competitive grass and forb mixtures.

b. Recommended Action:  Maintain close communication with Maintenance to know when disturbances have occurred.

2. Strategy:  Develop native seed sources that are suitable for GRTE.

a. Action:  Developed seed increase program in association with Upper Colorado Environmental Plant Center on bluebunch wheatgrass (Elymus spicatum), blue wildrye (Elymus glaucus), slender wheatgrass (Elymus trachycaulus), and Great Basin wildrye (Elymus cinereus).

b. Action:  Hand collected (with help from MCC) several species of native plants suitable for seed mixes to be used on disturbed sites throughout the park.

3. Strategy:  Identify areas in farmlands that are susceptible to weed infestation that could benefit from competitive exclusion.

a. Action:  None taken in 2002.

b. Recommended Action:  Continue seeking funds to restore farmlands in park to native plant communities.

D. Objective:  Identify other suitable cultural control methods.

1. Strategy:  Be current with research in this area.

a.   Action:  Read research reports as the became available.

V.
EXOTIC PLANT PRIORITY LIST

Watch list:  Exotic species found in surrounding areas but not yet within the park boundaries. Training personnel to identify these species is crucial for early detection and removal.  The priority of the watch list species is to treat and eradicate before seed is set.

- Lythrum salicaria

     Purple Loosestrife


- Centaurea virgata

     Squarrose knapweed


- Onopordum acanthium
     Scotch thistle


- Knautia arvensis

     Field scabious


- Chondrilla juncea

     Rush skeletonweed


- Bryonia alba


     White bryony


- Tribulus terrestris

     Puncturevine


- Centaurea solstitialis
     Yellow starthistle



- Centaurea pratensis

     Meadow knapweed


- Artemesia absinthium
     Absinth wormwood

Priority I:  Species that are invasive and aggressive located within the park, designated “noxious”. These species are capable of disrupting or displacing native plants and rapid spreading. Many of these species are well established in the park, but aggressive control can be effective with limiting the spread and containing the infestations and possibly eradication.  (* indicates highest priority species)

- Centaurea repens

     Russian knapweed*


- Lepidium latifolium

     Perennial pepperweed*


- Hieracium aurantiacum
     Orange hawkweed*


- Hieracium pratense

     Yellow hawkweed*


- Centaurea diffusa

     Diffuse knapweed*


- Tamarix ramosissima                Saltcedar*

- Euphobia esula

     Leafy spurge*


- Isatis tinctoria

     Dyer’s woad*



- Potentilla recta

     Sulfur cinquefoil*


- Centaurea maculosa

     Spotted knapweed


- Carduus nutans

     Musk thistle


- Cynoglossum officinale
     Hound’s tongue


- Linaria vularis

     Yellow toadflax


- Linaria dalmatica

     Dalmatian toadflax



- Hypericum perforatum
     St. Johnswort


- Cardaria draba
 
     Hoary cress

Priority II:  Species that are invasive but less aggressive and less capable of displacing native species. They are undesirable, but not necessarily noxious. Control actions have a greater chance of containing or eradicating the populations.

- Berteroa incana

       Berteroa (hoary allysum)


- Cirsium vulgare

       Bull thistle

- Hyoscyamus niger

       Black henbane


- Chrysanthemum leucanthemun  Oxeye daisy

- Verbascum thapsus

       Woolly mullein

- Tanacetum vulgare

       Common tansy

Priority III:   Invasive and aggressive species that are widespread throughout the park. Often noxious and capable of displacing native vegetation, but control actions have lower probability of reducing, containing, or eradicating populations. These species may be treated with other treatment activities (ie. Roadside treatments, vegetation restoration work) but will not be aggressively treated until more feasible methods are found and approved. Biological controls will be utilized when available to reduce populations. 


- Cirsium arvense

     Canadian thistle


- Tragopogon dubius

     Western salsify

- Melilotus afficinalis

     Yellow sweetclover

- Convulvus arvensis

       Field bindweed

- Bromus tectorum

     Cheatgrass

- Medicago lupulina

     Black medic

- Arctium minus

     Common burdock

- Crupina vulgaris

     Common crupina

- Phleum pretense

     Common timothy

- Agropyron cristatum

     Crested wheatgrass

- Poa pratensis

     Kentucky bluegrass

- Dactylis glomerata

     Orchard grass

- Bromus inermis

     Smooth brome

There is yet much work to be done to classify all of GRTE’s invasive species into priority groups.  Species may be moved from one priority to another as data on distribution and the efficacy of control efforts are analyzed from year to year.
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