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Introductory Notes 
 

As of 2012, the biological control of noxious weeds project completes the sixteenth year 

at Fort Carson Military Post (FTC), thirteenth year at Air Force Academy (AFA), twelfth year at 

Rocky Flats National Wildlife Refuge (RF), tenth year at Buckley Air Force Base (BAF), and 

ninth year at F. E. Warren Air Force Base (WAB). As stated in previous years, the program's 

focus is threefold: 

 

1.  Establish approved insects and mites for control of various federal- and state-listed 

 noxious weeds at various sites within the five locations.  

 

2.  Redistribute established insects and mites to additional weed infestations.  

 

3.  Monitor the reduction in weed infestations through GPS mapping of infestation 

 perimeters, where applicable, and plant measurements that include density, height, and 

 other variables. 

 

 The focus of the biological control project in 2012 was on redistributing agents, 

monitoring existing biocontrol agent populations and evaluating potential new sites for agent 

releases next year. We monitored existing weed infestations already established to determine 

efficacy and identified sites that may need to be supplemented to improve the impact to the target 

weeds. Continuing analysis and research is being conducted throughout the year to maximize 

biocontrol agent efficacy.  

 As in 2011, we continued our efforts to release and establish the bindweed mite Aceria 

malherbae at Buckley Air Force Base, to supplement a distribution previously conducted. In 

addition, we conducted large scale releases of several biocontrol agents for control of leafy 

spurge and Dalmatian toadflax at Buckley Air Force Base, Dalmatian toadflax at F. E. Warren 

Air Force Base and Russian knapweed at Pinon Canyon Maneuver Site. We continued to work 

collaboratively with base personnel to identify additional noxious weed problems and release 

biocontrol agents, where possible. In 2012, we continued to research and keep up to date on new 

biocontrol agents available for release on various weed species. We were able to release 

Jaapiella ivannikovi, a shoot-tip gall midge, on Russian knapweed at Pinon Canyon Maneuver 

Site, as sufficient insects were available from the Colorado Department of Agriculture's Palisade 

Laboratory.   

 This year, we participated in Diorhabda presence/absence surveys to determine the 

current distribution and spread of the tamarisk biocontrol agent. The data will be presented in the 

last section of the report.  
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Navigating the 2012 Report 

 

In this report, the results for each location are described in separate sections, arranged 

alphabetically, beginning with the Air Force Academy and ending with F. E. Warren Air Force 

Base. Within each of these sections, we first provide a narrative of the important observations 

and activities at each site within a location for 2012, followed by tabular material with historic 

site data; changes in plant parameters, and biocontrol agent release and recovery records. Figures 

describing temporal changes of infestation area, as well as current measures of weed density and 

height, appear in Appendix I. A condensed summary of the biological control program is found 

in Appendix II, and a summary of student participation is found in Appendix III. 

The sampling methods used have evolved over the course of the project and were 

modified in 2011. Prior to the 2011 field season, we identified a need to update our vegetation 

and insect mapping and monitoring protocol. The goal of the modified sampling protocol is to 

sample a more refined, specific area for changes in weed and insect parameters. A standardized 

50 meter (m) transect with 25 m cross transects were installed at sites where appropriate. 

Modified transects were installed at some sites due to size, shape or topography. Perimeter 

mapping was only conducted at sites where weed infestations could be reasonably included 

within the original site area. If the weed infestation extends beyond the original mapped area, it 

was not perimeter mapped. Some sites have been established and continue to be mapped using 

point sampling protocol only. We now have two consecutive years of data using this sampling 

protocol. Therefore, we will be able to present the data comparatively using maps and written 

results in this report.  

Each season, we begin monitoring sites based on varying weed type and location to 

detect biocontrol agent emergence and activity. Each weed type and most biocontrol agents have 

differing peak activity levels and we aim to sample each site based on this timeframe. During the 

survey for each site, the following data were collected (with the exception of field bindweed): 

total area covered, density of infested patches, height of plants, seed head production and 

presence of biological control agents. Plant density measurements were taken from counts of 

individual stems or plants within a given number of 0.5 m
2
 quadrat samples and height 

measurements were taken from the height of the tallest plant within the quadrat. These results are 

summarized within the respective section of the report and individual summary table for each 

location.  

Established transects were sampled at the majority of sites. We followed the standard 

survey procedure for most sites; the area surveyed comprised the extent of the weed infestation 

when the site was originally established. This protocol consists of sampling along a primary 

transect along the longest axis of the infestation (50 m) with 5 (25 m) cross transects that 

intersect the primary transect line, at 5%, 25%, 50%, 75% and 95% of the primary transect's 

length. These span the width of the infestation, or a maximum of 50 m along the primary 

transects and 25 m along the secondary cross transects. Modified transect lengths were sampled 

at many sites with smaller infestations. We conducted weed and biocontrol agent sampling using 

the quadrat method at 3 m intervals along the length of each transect. Depending on size, shape 

and topography of some sites, point sampling is the preferred method of data collection. For 
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these sites, quadrat samples were surveyed within each site at patches of weeds with at least 10 

plants. This will be described in more detail in the next paragraph.  

In addition, in 2011, we modified our perimeter mapping protocol. When sites were first 

established, the perimeter is defined by mapping around the area using a GPS unit. By mapping 

sites each year, we capture year-to-year changes in size and shape of the weed infestations. 

However, many sites are rather extensive, low density or undefined which makes it difficult to 

accurately represent the infestation boundaries. Frequently, non-contiguous, remnant patches of 

weeds are indicative of a site that has experienced successful biocontrol. To accommodate this 

type of satellite weed infestation (at least 10 plants but less than approximately 5 m x 5 m in 

size), we utilized point sampling to document the area. This year, we found very few sites to be 

adequately perimeter mapped, either non-contiguous or sparsely distributed, expanding over a 

very large area. Field bindweed is the only weed species that is not perimeter mapped due to its 

sprawling growth pattern. Instead, we use random point sampling. We take samples from 10 

random quadrats, within 30 m of the original release point.  

We will continue to evaluate chiefly controlled sites for final treatment or management, if 

no significant amount of weeds exists. These sites are listed within the appropriate section for 

each base. Photopoint pictures of sites were taken to visually track changes over time.  

 All maps and graphs presented in our annual consolidated reports were generated from 

data, obtained in the field using Global Positioning System (GPS)-enabled data collectors. We 

used Hemisphere Archer XF101 with ArcPad 10 to record survey data. All of the data collected 

on weed infestation perimeters, weed density and height, biocontrol agent release and detection 

from the 2012 field season were incorporated into the existing geodatabase for each location. 

Using this information, we analyzed data both statistically and spatially, along with converting 

data to visual maps, using a Geographic Information System (GIS). With the help of base 

personnel, we were able to include aerial imagery into our geodatabase to provide a clearer, 

usable representation of the data collected. As with the geodatabase from 2011 we will again 

make the geodatabase available on a CD or DVD to allow each installation to utilize these data 

to meet their own planning and analysis needs. Photopoint photos for all available years will 

again be incorporated into the database this year. The information contained within each 

geodatabase is compatible with ArcGIS products; however, individual database, or .dbf files, can 

be viewed as standalone tables in MS Excel. 

 



8 

 

 

 

 

 

 

 

 
  



9 

 

 

General Trends in 2012 
   

 Given the nature of biocontrol monitoring, it is difficult to make general statements about 

the weed or insect data that we collect at each military installation. Each year, we evaluate the 

status of each weed infestation and biocontrol agent population individually and make decisions 

for future monitoring and control on a case-by-case basis. We look at the change in weed 

distribution at each site and biocontrol agent activity, establishment and spread to determine if 

the site is experiencing progress or additional efforts are needed. In 2012, the general trend we 

noticed was evidence of biocontrol agent establishment for the first time for various biocontrol 

agents across multiple weed types and installations. Biocontrol is a long-term weed control 

method that can take several years for establishment and visible progress. Most biocontrol agents 

require three to five years to build up suitable numbers within a site for efficacy and once 

established may disperse to nearby weed infestations to repeat the process. We observed strong 

populations of Aphthona sp. flea beetles feeding on and causing heavy localized damage on leafy 

spurge at Buckley Air Force Base, after releases conducted in 2005 and 2007. Two sites were 

completely inundated with flea beetles, and only single, heavily defoliated leafy spurge plants 

remained standing. We are hopeful that the supplemental release of Aphthona sp. at one site, 

paired with self-dispersal from controlled sites will ensure successful establishment and control 

of all the leafy spurge infestations on the base. We also saw successful leafy spurge control at 

Warren Air Force Base in 2012. Alternatively, this damage was likely caused by larval feeding 

on the root systems, stunting the shoots and delaying or inhibiting flower/seed production.  

 Three years after the release, Larinus minutus, knapweed flower weevils, were recovered 

at DKrailroad on the Air Force Academy. At Warren Air Force Base, we recovered Mecinus 

janthinus, toadflax stem-boring weevil, from two new sites established in 2011, DTcentral and 

DTpkrr. Their overwintering survival is key to being an effective agent which can significantly 

reduce toadflax densities over a few years of establishment. We observed an abundance of 

several Canada thistle and musk thistle biocontrol agents at each military installation. We 

recovered more Trichosirocalus horridus, musk thistle crown weevils, at the MTaspen site on 

Buckley Air Force Base, than the author has observed at any site in the last three years. Most 

Canada thistle sites also revealed high numbers of Cassida rubignosa, thistle tortoise beetle, and 

larval feeding damage on the leaves. We also had a rare observation of a Ceutorynchus litura, 

Canada thistle stem weevil, at the Rocky Flats CTlindsay site. This must be the result of self-

dispersal from a nearby source, since our program has not participated in the release of this agent 

at this location. 

 This year, we observed severe damage to field bindweed, caused by A. malherbae, 

bindweed gall mite at many sites where damage was not previously detected. We saw an 

abundance of galls at bindweed sites on Buckley Air Force Base, Fort Carson Military Post and 

Rocky Flats Wildlife Refuge. Populations of the mite can be slow to develop, up to three years, 

but once established may disperse by wind and spread quickly. We can decrease the time it takes 

for dispersal, by mowing the bindweed plants. If a source is available, we also recommend 

additional redistributions, since many areas infested with bindweed are highly disturbed and this 

contributes to their need for prolonged management. We expect to see rapid progress towards the 

control of these infestations, once the biocontrol agents establish, as we saw this year. In general, 

the biocontrol populations at certain sites should be augmented to ensure population 

maintenance, establishment and efficacy. 
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Detailed results and information is presented within the appropriate section for each 

military installation. A significant addition to the program in 2011 was the identification of 

several monitoring sites that are controlled; these sites require further integrated approach by 

base personnel for successful containment and/or eradication. Such sites will be eliminated from 

the Biological Control of Noxious Weeds program, enabling the direction of program resources 

towards new or as yet uncontrolled sites in need of additional management. Incidental 

observations at many of these controlled sites proved that many sites have not yet been 

addressed. We suggest the focus be put on these sites in 2013 to ensure follow-up treatment. 

 These results are likely affected by the climatic conditions suffered by much of Colorado 

and Wyoming during 2011-2012 (Colorado Climate Center, http://climate.colostate.edu), that 

adversely affect biocontrol agents and the target weeds. Low moisture with little snow cover is 

suspected of not providing hospitable overwintering conditions for many agents. This will be 

discussed in further detail within the appropriate section.  

 We will look at the weather data during the growing season for 2012. Statewide, 

Colorado and Wyoming experienced the warmest temperatures on record during April to 

September 2012, as well as the record driest for the state of Wyoming (National Climatic Data 

Center, http://www.ncdc.noaa.gov). According to the National Integrated Drought Information 

System (NIDIS, drought.gov), El Paso county suffered from extreme drought conditions in 2012, 

extending the drought conditions experienced in 2010 and 2011. Temperatures were above 

normal east of the Rockies and precipitation was much below normal for April to October. The 

total precipitation for Colorado Springs, reported by the National Weather Service was 18.6 cm 

(7.32 inches), which is 8 cm (3.16 inches) below normal for the time period 

(www.crh.noaa.gov).  

 Arapahoe and Jefferson counties received much below average precipitation and suffered 

from moderate to severe drought conditions throughout the 2012 growing season. Arapahoe and 

Jefferson counties have experienced fluctuating climatological events in the past few years, with 

drought conditions in 2010, followed average precipitation and near normal (for Arapahoe 

county) to slightly higher  temperatures (for Jefferson county) in 2011. Las Animas County 

experienced extreme to exceptional drought conditions and Laramie County, Wyoming suffered 

from severe to exceptional drought conditions throughout the 2012 growing season, beginning in 

April.  Southeastern Wyoming received much below normal precipitation and higher than 

normal temperatures this year. Arapahoe, Jefferson and Laramie counties received average 

precipitation throughout the 2011 growing season, as well as above normal temperatures in 

Colorado and near normal temperatures for Laramie County, Wyoming, compared to the near 

normal temperatures and above average precipitation in 2011 (National Oceanic and 

Atmospheric Administration, NOAA). This year, we continued to experience drought conditions 

at the U.S Air Force Academy and Fort Carson Military Post, in addition to all other 

installations. As of early January 2013, all counties still face varying degrees of drought 

conditions, ranging from moderate to exceptional. This will likely affect plant emergence, vigor, 

biocontrol agent establishment and productivity. 
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 As always please send us any comments you may have regarding either our biocontrol 

efforts or the reporting format. We appreciate the continued opportunity to carry on this valuable 

program. 
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Summary of 2012 Laboratory and Field Support Efforts 

 
 In addition to weed mapping and monitoring efforts on federal installations, our program 

performed a number of surveys to support the assessment of biological control efficacy. These 

included biocontrol agent surveys in the field during the summer. Plant materials collected from 

biocontrol agent release areas during the summer were dissected in the fall; these data were used 

along with field observation data to compile the biocontrol agent recovery tables. Summary 

tables of biocontrol agent recovery at monitored sites include:  

 

 Knapweed seedhead and root infestations, collected in late August 2012  

 Toadflax stem infestations, collected in May 2012 

 

Discussions of biocontrol agent establishment and damage reported in these tables will take 

place within the subsequent sections for individual installations.  
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Air Force Academy 

 
 During the fall of 2011 through the spring of 2012, we coordinated with United States 

Fish and Wildlife Service (USFWS) and Colorado State University (CSU), Colorado Natural 

Heritage Program (CNHP) to address future weed monitoring and management of several weed 

species. We primarily discussed the management of leafy spurge and St. Johnswort, as CNHP 

inherited the monitoring and management responsibilities for all these sites, thus were removed 

from the Texas A&M AgriLife Research biocontrol program. We will no longer pursue 

biocontrol efforts on these weed species. The decision was made for all St. Johnswort on the Air 

Force Academy to be eradicated immediately using chemical treatments. In May, we combined 

efforts and conducted a "Field Day" to sample the LSferl site and discuss weed mapping 

protocols. The only site that will not be addressed by either party is LSnorthferl. We recommend 

spot-herbicide treatment for control of this site, due to the location and density of weeds and the 

high disturbance level during the summer. Sixteen noxious weed infestations were surveyed on 

Air Force Academy during the 2012 field season, including Canada thistle, common mullein, 

field bindweed, yellow toadflax, and diffuse and spotted knapweed.  

 We surveyed four Canada thistle sites in 2012. We point sampled the infestation 

at CTice2, due to the patchy shape of the infestation. The Canada thistle surveyed was primarily 

high density around the narrowleaf cottonwood trees and shrubs and low density throughout the 

rest of the original site. Four of the 15 quadrats sampled contained at least 40% weed cover. We 

observed adult Rhinocyllus conicus, Larinus planus and Cassida rubignosa larval feeding 

damage in 2012, compared to the lack of any biocontrol agent activity or observations in 2011 

(Figure 1). We sampled transects at CTice1, CTkettle and CTploop. The Canada thistle at 

CTice1 was patchy, with overall low density throughout the site; 58% of the 38 quadrats sampled 

contained Canada thistle and 79% contained no more than 10% weed cover. Compare 

 
Figure 1. An adult L. planus on Canada thistle at CTice2 (left). Characteristic "window 
pane" foliage damage caused by C. rubignosa at CTkettle (right). 
 

 

this to last field season, when only 30% of the 40 quadrats sampled contained 10% or less weed 

cover. We observed evidence of C. rubignosa larval feeding damage and  

The Canada thistle site, 
CTkettle, moderate density. We 
observed both R. conicus and 
U. cardui during the 2011 field 
season (above). 
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Figure 2.  Small Canada thistle 
infestation at CTploop (left). 
Remaining musk thistle plants at 
the chiefly controlled site 
MTice1, which requires follow-
up (below). 

 

 The weed distribution at 

CTkettle was reported as patchy, within 

the grassland, shrub, and riparian areas. 

Only 24% of the 58 quadrats sampled 

contained Canada thistle, all less than 

30% weed cover, compared to 37% of 

the quadrats sampled containing thistle, 

with 10% medium to high density thistle 

in 2011. We saw a decrease in weed cover 

as well as more biocontrol agents in 2012. We observed R. conicus adults and eggs, as well as C. 

rubignosa foliage damage (Figure 2). The Canada thistle infestation at CTploop has decreased 

significantly from the original polygon, only 1 small patch remains. We perimeter mapped the 

patch, and it covered 0.0003 acres, compared to 0.04 acres mapped in 2007. Only about half 

(52%) of the 29 quadrats sampled along the transects contained Canada thistle, 90% of the 

quadrats contained less than 20% weed cover. In 2011, 30% of the 30 quadrats sampled 

contained a minimum of 40% weed cover and 57% contained less than 20% weed cover. Despite 

the decrease in weed density and size of the infestation, no biocontrol agents were detected 

during the survey, although both adult R. conicus and U. carduii galls were recovered in 2011. 

Since no biocontrol agents were observed 

and the infestation has been controlled to 

a manageable size, this site should be 

addressed in 2013. Attention should be 

given to either herbicide treatment or 

additional biocontrol releases. 

Consideration should be made to 

supplement all the existing Canada thistle 

sites at the Air Force Academy with more 

biocontrol agents in 2013, depending on 

availability of the agents. While 

monitoring the CTice1 site, we 

Figure 3. Field bindweed infestation, 
FBstadium, requires supplemental 
release of A. malherbae in 2013. 
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incidentally observed a few musk thistle plants as well as a small R. conicus population at 

MTice1. This site was deemed controlled in 2011 and required follow-up treatment. The existing 

biocontrol agents may keep this small infestation in check, however, we recommend that this site 

be addressed to ensure control. 

 The four established field bindweed sites were randomly point sampled in 2012 (FBferl, 

FBmtr1, FBmtr2 and FBstadium).  Since the original release of the biocontrol agent A. 

malherbae at FBmtr1 and FBmtr2 in 2010, we have begun to see successful establishment as 

well as decreased density of bindweed. Percent weed cover at both sites was reported between 0 

and 25% in 2012. The FBferl site was sampled in early spring and the bindweed was sparse, 5-

10% weed cover, however, no mite damage was observed during the survey this year. FBstadium 

was also sparse, all 15 quadrats sampled contained between 15 and 30% weed cover (Figure 3). 

The field bindweed at both FBstadium and 

FBferl was sparse, despite no signs of 

biocontrol agents detected during the 

surveys in 2011 or 2012. Supplemental 

releases should be conducted at these 

bindweed sites to 

ensure establishment 

and augment existing mite populations. Generally, A. malherbae needs to be mowed in order to 

spread and distribute the infested plants. In 2013, we will need to coordinate mowing schedules 

with base personnel and/or receive permission for our personnel to mow these specific 

infestations.  

Figure 4. Sparse common mullein 
infestation at CMdead (left). Our current 
sampling methodology didn't capture 
enough data to be effective (top right). 
An adult G. tetrum observed within a 
mullein seedhead (bottom right). 
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Last summer, we added a new weed species to 

our monitoring efforts, common mullein, and 

established two sites, CMdead and CMtrack 

with the release of Gymnetron tetrum. In 2012, 

we sampled CMdead, the site was very low 

density. Only four of the 79 quadrats sampled 

along the 100mx25m transect contained mullein (Figure 4). Although, we observed G. 

tetrumfeeding in the seedheads and on the leaves. During the survey, we were unable to capture 

enough insect and weed data using our standard mapping protocol, due to the low density. We 

plan on correcting this problem in the future, by point sampling the site, instead of sampling the 

transect.  The other site we established in 2011, CMtrack was accidentally sprayed with a 

chemical treatment during the spring of 2012 (Figure 5). We checked on the site on June 21st, 

the entire site was treated, only a few mullein plants were untouched, along the fence line and 

drainage on the west side of the site. We observed the resurgence of yellow toadflax in the 

sprayed area, with the widely distributed biocontrol agent Rhinusa antirrhini feeding on the 

seedheads. The CMtrack site will be removed from the Texas A&M AgriLife Research 

biocontrol program.  
   

 We sampled one diffuse knapweed in 2012, DKrailroad. The site consists of a large, 

linear, abundant diffuse knapweed infestation that runs along the railroad tracks, and continuing 

into the grassland/montane habitat to the west. We observed the seed feeding biocontrol agent 

adult L. minutus within 28% of the quadrats sampled along the 50 m x 25 m transect, as well as 

emergence holes within many seedheads throughout the site. This is a good sign of 

establishment, as we did not observe any biocontrol agent activity during the survey in 2011. 

This site was established during the 2009 field season, and evidence of establishment typically 

occurs three to five years after a release. Only 18% of the 61 quadrats sampled contained at least 

40% weed cover, which is a slight increase from the 13% sampled in 2011. In 2012, 645 of the 

quadrats contained no more than 20% weed cover, compared to 69% in 2011. Although, 

biocontrol agents have become established and  

the weed infestation remains fairly steady, more 

biocontrol agents are recommended. No root 

feeders have been released at this site but would be 

a good candidate for diverse control. Despite many 

publications that indicate the root feeder 

Cyphocleonus achates has a preference for spotted 

knapweed over diffuse knapweed, we have           

seen great results using this biocontrol agent on 

diffuse knapweed at the old site KWwtp and at 

Rocky Flats National Wildlife Refuge (Figure 6).  

 

Figure 5. Herbicide treatment 
at CMtrack in June 2012 
decimated the weed 
population at this site. 

Figure 6. Two adult C. achates 
observed on diffuse knapweed 
plants at KWwtp in 2012. 
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 We will no longer monitor two diffuse knapweed sites, KWwtp and DKhwy83. Both 

sites were destroyed during the 2012 field season. The original KWwtp site was destroyed by 

construction activities in 2011, upon returning to the site in July 2012, we found the ground to 

have been cleared and a wider dirt road 

replaced the original polygon. We observed 

both adult L. minutus and C. achates, as 

well as Urophora affinis and U. 

quadrifasciata during the field visit. The 

crew returned to the site in August to survey 

and collect knapweed seedheads and roots, 

and found new construction crews working 

to repair landslide damage to the creek and 

road, due to heavy rains and runoff 

following the Waldo Canyon Fire (Figure 

7). Another watershed construction project 

replaced the DKhwy83 site, altering the site.  

  

 

 

 

 

 

 

 

We sampled the 50 m x 25 m transects at three spotted knapweed sites this year. Spotted and 

diffuse knapweed, as well as potential hybrids were abundant along the hillside and along the 

50m transect line at SKmonck. Only 23% of the 42 quadrats sampled contained knapweed, all 

were between five and 35% weed cover. In 2011, 48% of the transects contained knapweed, with 

5-55% weed cover. The SKploop1 and SKploop3 sites exhibit largely montane vegetation 

growth, next to dry flood-control drainage (Figure 8). The knapweed infestations were patchy 

throughout the sites, highest density within the ditch/drainage. At SKploop1, 95% of the 60 

quadrats sampled contained no more than 20% weed cover, compared to 82% sampled in 2011. 

This field season, the surveys indicate that 31% of the quadrats sampled at SKploop3 contained 

spotted knapweed, compared to 47% in 2011. In addition, in 2012, 97% of the 61 quadrats 

Figure 7. Construction crews worked 
to correct and clean up erosion 
damage to the hillside and area after 
Waldo Canyon Fire at KWwtp. 

Figure 8. SKploop3 (left) and 
adult L. minutus inside a 
seedhead at SKploop1 (below). 
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sampled contained no more than 20% weed cover, compared to 18% of the samples containing at 

least 40% weed cover in 2011. The data shows a general trend with the spotted knapweed sites, 

all have decreased weed density, compared to 2011. We did not observe any biocontrol agents 

during the surveys at the Parade Loop sites, however, did recover an abundance of specimens 

during the root and seedhead dissections.   

 We collected a total of 790 seedheads (198 diffuse knapweed, 592 spotted knapweed) and 

a total of 162 roots (44 diffuse knapweed, 118 spotted knapweed) in mid- August 2012 from all 

four diffuse and spotted knapweed sites. Dissections were performed during the fall, to examine 

the agents' successful reproduction, dispersal and damage to both diffuse and spotted knapweed 

plants. Seedhead dissections produced an abundance of larval U. affinis and adult L. minutus. 

This year, low numbers of larval U. quadrifasciata were recovered. In addition, we recovered 3 

adult U. quadrifasciata, 1 pupa and 88 adult L. minutus that were loose within the sample bags; 

they had left the seedheads following collection. We dissected 200 seedheads from SKmonck, U. 

affinis were recovered in 2% of the samples and L. minutus in 3% of the samples. The number of 

agents recovered remains somewhat steady from 2011. We dissected 198 seedheads from 

DKrailroad, 5% yielded U. affinis and 1% L. minutus. The U. affinis population remains stable at 

5%, the U. quadrifasciata decreased slightly from 2011, but L. minutus were recovered in the 

samples for the first time since the sites' establishment in 2009. A total of 193 seedheads were 

collected from SKploop1, with decent recovery rates; 16% U. affinis and 3% U. quadrifasciata, 

and 9% L. minutus. The L. mintus recovery at SKploop1 has increased from just 2 adult L. 

minutus loose in the sample bags in 2011. We collected 199 seedheads from SKploop3. We 

recovered U. affinis in 7% of the samples, U. quadrifasciata in 1% of the samples and L. minutus 

in 3% of the samples. Both Urophora species were recovered less frequently than in 2011, with a 

slight increase in L. minutus. Biocontrol agents activity continues to be much less common in the 

roots in the samples dissected; we did not recover any biocontrol insects from the roots, however 

we did observe evidence of C. achates with cavities, tunnels and frass. We observed evidence of 

the root feeder at all three spotted knapweed sites.   

 In 2012, we surveyed three yellow toadflax sites on the Air Force Academy. In 2011, 

principally experimental releases of two biocontrol agents, Mecinus janthinus and Calophasia 

lunula were conducted at YTcomm1 and M. janthinus at YTice2. The stem boring toadflax 

weevil has been recommended for release on yellow toadflax, however, has been determined to 

be too host-specific to Dalmatian toadflax. C. lunula prefers warm, dry sites and requires a 

sufficiently long growing season for development, thus limiting its range in northern latitudes 

and high elevations. These releases were conducted aware of the potential for failure because 

there has not been an overwhelmingly successful biocontrol agent available for yellow toadflax, 

as we have seen for other weed species. There is a cooperative effort currently underway 

between the Colorado Department of Agriculture (CDA) and USDA APHIS, to field test a new 

potential agent for yellow toadflax. The agent is going to be named M. janthinus, and the 

Dalmatian toadflax host-specific species currently being utilized will be renamed. The project 

was initiated in 2009 and field testing is being conducted in multiple habitat types throughout 

Colorado. We are hopeful for success within the project, and will continue to keep updated on 

the availability of this agent in the next few years.  
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 During the field season, we did not observe any establishment of the two biocontrol 

agents released in 2011, however we will continue to monitor the sites since establishment may 

not become evident for several years. The YTcomm1 and YTcomm3 sites within 

montane/ponderosa pine forest, with patches of dense yellow toadflax, primarily located in and 

around the gambel oaks. We surveyed the modified 25 m x 9 m transect at YTcomm1 and point 

sampled the yellow toadflax at YTcomm3. At YTcomm1, 69% of the quadrats sampled 

contained no more than 20% weed cover, compared to 51% in 2011. Overall, the yellow toadflax 

appeared healthy with successful flowering (Figure 9). We observed several Rhinusa antirhini 

and Brachypterolus pulicarius, both biocontrol agents established throughout yellow toadflax 

infestations across the United States.  

 

  

 

 

B. pulicarius is widely distributed among both Dalmatian and yellow toadflax, however is more 

successful in controlling yellow toadflax infestations by reducing yellow toadflax seed 

production caused by larval feeding on reproductive structures within the flower. No sign of M. 

janthinus or C. lunula, which signifies lack of winter survival of the species. No releases have 

been conducted at YTcomm3, however the site was added to the program at some point. If this is 

to remain a biocontrol site, agents need to be re-distributed or released at this location in the 

future. Self-dispersal of the two common biocontrol agents has been observed at YTcomm3 

during the last three years. Four of the ten quadrats sampled in 2012, contained at least 40% 

weed cover. 

 We sampled the 50mx25m transect at YTice2. The site consists primarily of grassland, 

adjacent to the Santa Fe Trail parking lot, which receives moderate use. No noticeable feeding 

damage was observed during the field survey, although we recovered R. antirrhini on yellow 

toadflax in the area, outside the transect. Only 14% of the 63 quadrats sampled contained yellow 

toadflax, with weed cover ranging between 5-35%. These data  

 

 

Figure 9. An adult R. antirrhini atop a yellow toadflax flower (left) and healthy 
plants at YTcomm1 (right). 
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show a decrease in density from 2011, with 29% of quadrats containing yellow toadflax with 10-

70% weed cover that year. There are abundant patches of yellow toadflax throughout the site, 

however, the site is becoming increasingly sparse (Figure 10).  

 In late May/early June, we collected stems from each yellow toadflax site for dissection, 

to look for evidence of the stem-boring weevil, M. janthinus, previously released at YTcomm1 

and YTice2. Three years in a row, dissections did not produce any evidence of the biocontrol 

agent. We will continue to perform the stem dissections next spring, to determine the successful 

establishment and dispersal of M. janthinus we released in 2011.  

 

 

 

Recommendations for 2013: 

 

  In 2013, we will continue to collaborate with the USFWS and CNHP for weed 

monitoring and management, as the programs progress and the needs for management and 

control evolve. We will be available to exchange data and historical records to identify new 

potential biocontrol sites. Continued coordination with both entities will be essential in 2013 to 

successfully reach our goals.  

 This year at the U.S. Air Force Academy, we saw new biocontrol agent establishment at a 

diffuse knapweed site, as well as success at several Canada thistle and field bindweed sites. We 

recommend additional biocontrol efforts for all existing Canada thistle sites, which may include 

augmenting the biocontrol populations to ensure establishment and efficacy. Consideration 

should be made for re-distributing agents from other sites, if feasible, or purchase agents from 

commercial sources (most likely scenario for 2013). Specifically, the CTploop site should be 

addressed next field season. The Canada thistle infestation is low density and very small, 

therefore consideration should be made for chemical treatment to eradicate the site. We 

recommend supplemental releases of A. malherbae for FBferl and FBstadium, if available from 

other sites or projects. In addition, coordination of base mowing personnel to institute a regular 

Figure 10. Low 
density yellow 
toadflax infestation 
at YTice2. 
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mowing schedule for sites that are not currently mowed or permission to use a personal mower is 

encouraged. We should investigate alternative biocontrol agents and/or alternative methods of 

control for some sites, where existing biocontrol agents have not shown establishment, due to 

habitat specificity. All knapweed sites should be reassessed to determine the need to supplement 

the existing biocontrol agent populations. We should consider introducing root feeders, such as 

C. achates to DKrailroad, which would add pressure to the diffuse knapweed infestation, and 

cause greater damage, resulting in more efficient control. We will keep abreast of any new 

biocontrol agents available for release or other options to control yellow toadflax. We will 

continue to track the progress and availability of the new M. janthinus agent host-specific to 

yellow toadflax, a project underway by CDA and USDA-APHIS.All future or additional 

biocontrol efforts will depend on the decision by USFWS for control methodology for each weed 

species.  

 In the future, once we reach successful control of a site, we will provide any information 

needed for final management of the remaining weeds. The intent of biocontrol is not to eradicate 

weed infestations entirely, but to knock down large, dense stands to manageable levels that can 

be easily remedied using other control methods, if needed. Some sites have some existing native 

vegetation, however, some are disturbed, along roadsides and inundated with other noxious 

weeds. Re-vegetation with native grasses and forbs would be ideal in many areas that have been 

disturbed, to prevent resurgence of weeds and provide a healthy plant community and habitat. 

This paired with mechanical (hand-pulling) or precise spot herbicide treatment to handle the 

remaining plants would be the best management plan for most sites on the installation. Care 

should be taken to avoid disturbing the seed bank in these areas. These sites should be monitored 

to ensure successful natural re-generation of the native plants and displacement of noxious 

weeds. Some sites that have been successfully controlled and require follow-up have existing 

native plant communities and may not necessitate re-vegetation at this time. These sites should 

be monitored to ensure successful natural re-generation of native plants and displacement of the 

remaining noxious weeds.  
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Table 1.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 

program.  Terminal management for remaining weeds is recommended.  

Site 

Weed  

common mullein CMtrack 

field bindweed None 

knapweed KWwtp, DKhwy83 

leafy spurge* LSdead, LSdoug, LSferl, LSnorthferl 

thistle None 

yellow toadflax None 

*Per discussions in early 2012, all leafy spurge sites were eliminated from the Biological 

Control of Noxious Weeds program. These sites were taken over by CSU personnel, under 

the CNHP. 
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Buckley Air Force Base 

 
 A total of 26 sites were monitored in 

2012 at Buckley Air Force Base. As detailed 

in the Navigating the Report section, we 

continued to use the sampling methods that 

we modified last spring, therefore we will 

not provide a total area of infestation, as 

only a few sites were perimeter mapped. 

Two Canada thistle sites and one musk 

thistle site were surveyed this year. Due to 

the small size and topography of the 

infestation at CTwlake, the Canada thistle 

was both point sampled and perimeter 

mapped, encompassing 0.05 ha (0.12 acres) 

(Figure 11). The majority of the site is located 

within the erosion control riprap along the 

eastern northeastern edge of Williams Lake. The weed distribution is sparse within the original 

polygon mapped in 2003, but currently extends beyond that mapped area, likely due to 

consecutive dry seasons and the disturbed soil around the lake. As reported in 2011, we 

continued to observe foliage damage caused by the biocontrol agent Cassida rubignosa.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Sampling Canada thistle 
at CTwlake.  

Figure 12. Canada thistle and musk thistle Aspen 
sites (top left). Robust musk thistle at MTaspen 
(right). Extensive C. rubignosa larval feeding 
damage at CTaspen (bottom left). 
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We sampled 50 m x 25 m transects at both CTaspen and MTaspen. We continue to observe high 

density of thistle at both sites, with healthy and robust plants throughout the sites (Figure 12). 

The thistles coexist in a majority of the area and cannot successfully be perimeter mapped as two 

separate sites. Data shows a slight decrease in the thistle densities at each site, as well as 

significant increase in number of individual and species of biocontrol agents.  Twenty-eight of 

the 62 quadrats sampled contained 

less than 45% weed cover, 

compared to 46 quadrats in 2011. 

At MTaspen, 56% of the quadrats 

sampled contained at least 40% 

weed cover in 2012, compared to 

63% in 2011. The sites were 

sampled at different times of the 

season, in June of 2012 and in 

August of 2011, different 

biocontrol agents were observed. 

At CTaspen, this year, 32 of the 62 

quadrats contained C. rubignosa 

larvae and/or adults, whereas none 

were observed last year, in 

addition to the lack of Urophora 

cardui galls, observed this year, as we 

did in 2011. We observed extensive 

larval C. rubignosa foliage feeding damage, adult C. rubignosa, Larinus planus and Rhinocyllus 

conicus on both Canada and musk thistle, in addition to adult Trichosirocalus horridus on the 

musk thistle (Figure 13). In 2011, only 1 C. rubignosa was observed during the survey at 

MTaspen, compared to 41% of the 61 points sampled containing at least 1 biocontrol agent in 

2012.    

 This year, the transects at our single Dalmatian toadflax site was surveyed. Two 50 m x 

25 m transects were sampled to account for the long linear infestation of weeds. We have not 

observed any evidence of biocontrol activity at this site for the last three summers, therefore we 

anticipated the need for an additional release. The reason for the delay in supplemental releases 

Figure 14. Releasing 1,050 M. janthinus 

at DTsaw. 

Figure X. Adult C. rubignosa (left) and 

adult T. horridus (above) on musk thistle 

at MTaspen.  

Figure 13. Adult C. rubignosa (left) and adult T. horridus (right) at 
MTaspen.  
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is because the area was slated for construction, but will likely not start for at least 5 years. 

Therefore, we decided to continue our biocontrol efforts to control the Dalmatian toadflax at the 

site. On June 17, 2012, we released approximately 1,050 Mecinus janthinus weevils at DTsaw 

(Figure 14). We coordinated with Krystal Phillips to notify base maintenance to protect the area 

from future mowing operations, in addition to staking off the area with flagging and signs. This 

area does not receive much attention, except for mowing along the firebreak/fenceline road, 

therefore many invasive weed species are present including but not limited to field bindweed, 

musk thistle, yellow clover and Russian thistle. Despite the lack of biocontrol agents, the weed 

density and abundance shows very little change from 2011, with the number of quadrats sampled 

with at least 40% weed cover about 11% for both 2011 and 2012. The biocontrol agent should be 

able to become established and begin to control the toadflax at this site since it has a fairly slow 

rate of spread.   

 Fifteen field bindweed sites were monitored using the random point sampling technique 

to determine changes in plant parameters and checked for presence of the mite Aceria 

malherbae. The field bindweed continued to be widespread and rather dense at most sites. 

Various levels of weed distribution and established of the biocontrol agent, A. malherbae  were 

observed.  We recorded high density of bindweed at six sites (FBaspen, FBplayground, 

FBpovresale, FBrv, FBrvwest, FBsfence1), medium density at two sites (FBbreckenridge, 

FBfw2) and low density at eight sites (FBfw1, FBnegate1-4, FBsaw1, FBsaw2, FBsfence2). 

Data shows significant decreases in weed density from last season at seven sites (FBaspen, 

FBnegate1-4, FBplayground, FBrvwest), increases in weed density at FBfw2 and steady 

conditions at FBfw1. Five sites contained mite infestations, (FBaspen, FBfw2, FBplayground, 

FBrv, FBsfence1) but no signs of biocontrol agents were detected during the random samples at 

10 sites (FBbreckenridge, FBnegate1-4, FBpovresale, FBrvwest, FBsaw1, FBsaw2, FBsfence2). 

One site, FBsteamboat is used as a dirt parking area, and a dump site for construction material. 

We were unable to sample the site this year, and will revisit the site in 2013 to determine its 

feasibility to remain in the program. Ground disturbance due to new construction and 

landscaping is the cause for the lack of biocontrol agents at several sites (FBnegate1-4, Fbsaw1, 

FBsaw2). This year, we combined the previous FBnegate 3 and 5 sites, as these releases were 

conducted at the same location, 

therefore we will only continue to 

monitor FBnegate 1-4.  

  

 We conducted releases of mite 

infested plant material at three 

bindweed sites, FBaspen, FBrv and 

FBrvwest, to augment the existing 

populations (Figure 15). The priority 

will be to create successful 

establishments of the mite at various 

sites to act as a source for distribution 

to other sites on base. Generally, A. 

malherbae is successfully spread by 

mowing which distributes the infested 

plants; many of the sites we monitor 

Figure 15. Releasing bindweed mite 
infested material at FBaspen site.  
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are located along frequently mowed 

roadsides, promoting establishment of the 

biocontrol agents. In 2012, we coordinated 

with Krystal Phillips to ensure sites with 

new releases were mowed according to 

schedule, at least two weeks after a release 

which allows the mites to move from the 

infested plant material to the resident 

bindweed population. Mowing each site 

may not be feasible since some sites are 

located within thick native or exotic 

vegetation or prairie dog colonies, which base mowing operations may not be equipped to 

handle, for example at FBsfence 1-2 and FBpovresale.  A few field bindweed sites are located in 

heavily irrigated areas (FBnegate1-4, FBsaw1) which may negatively affect the ability of the A. 

malherbae to become established, since the mite tends to thrive in warm, dry infestations (Figure 

16). For the best success, this should be considered when choosing future sites for bindweed 

biocontrol.  
  

 A total of five leafy spurge sites were 

surveyed this year. We surveyed three 

modified transects at the LSnorthfence site and 

observed only minimal biocontrol agents, a few 

Aphthona  

 

 

 

 

 

 

sp. and Oberea erythrocephala. The "west" transect contained abundant leafy spurge, whereas 

the "east" transect is patchy and the "north" sparse but healthy. The west portion of this site has 

expanded in all directions beyond its 2011 mapped perimeter. We conducted a supplemental 

release of approximately 1,600 Aphthona species mix on June 22, 2012 (Figure 17). Four species 

Figure 16. A. malherbae at 
FBplayground. 

Figure 17. Releasing 1,600 
Aphthona sp. mix at 
LSnorthfence in June 2012. 
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of Aphthona, including A. cyparrissiae, A. czwalinae, A. lacertosa and A. nigriscutis, comprising 

the flea beetle mix from our supplier were distributed. Each species of Aphthona has different 

habitat preferences, therefore releasing a mixture of four species allows a greater chance at 

successful establishment and habitat suitability.  

  The leafy spurge at LSsfence and LSwlake continue to have steady, successful 

populations of Aphthona sp. beetles, resulting in control of the weed infestations. Only a small 

patch of leafy spurge remains at LSsfence, surrounding a stagnant pond. The overall size and 

density of this site has decreased drastically from the original site. We expect to see control of 

this site in the next season or two. High numbers of A. lacertosa were observed last season, as 

well as this year A. czwalinae recovered in 2012. These Aphthona species have prefer slightly 

different habitat types, with A. czwalinae doing well in warm climates with relatively high 

humity and mesic, loamy soils and A. lacertosa prefers sunny, open, mesic to moderately dry 

sites. However, both species can survive cold, subfreezing winter temperatures. We point 

sampled the leafy spurge infestation at LSwlake. This site consists of small patches of dense 

leafy spurge that surround Williams Lake. We observed adult A. czwalinae, Aphthona sp. and O. 

erythrocephala, as well as foliage and stem damage and noticeable reduction in size of the 

original polygon. We were able sample leafy spurge in a small island, due to the low water level 

of the lake. Since 2007, we have seen continued success of flea beetles at LSwlake. In 2012, 

74% of the quadrats sampled contained at least 1 biocontrol agent, compared to only 55% in 

2011, between 25 and 30 points were collected each year.  

 Two leafy spurge sites, LSnorthrun3 and LSrunway have experienced successful 

biocontrol. These biocontrol populations have remained steady as well as decreasing weed 

densities over the last few years. In June of 2011, we observed heavy foliage damage at the 

LSrunway site, many leafy spurge plants were extremely stunted, defoliated, covered in actively 

feeding flea beetles. This year, we experienced full control of these sites, with heavy defoliation, 

only a few very stunted, damaged plants remain, and very high numbers of Aphthona sp feeding 

on the leafy spurge and on the ground, in the grass (Figure 18). The Aphthona sp. were released 

at LSrunway in 2007, with expectations to start seeing defoliation and establishment between 

2011 and 2013. We were unable to sample these sites due to the defoliation and number of 

biocontrol agents, therefore we will check on these sites in 2013 to ensure success and 

recommend any additional remediation. Some literature indicates that after this initial attack and 

reduction in leafy spurge density, the roots may not have been affected, which will send up new 

shoots the following year. However, with persistence of the beetles over a long period of time in 

an ecosystem where they can survive, they will destroy the lateral roots, taproots, leading to 

complete elimination of the weeds. Short grass prairie vegetation present at the LSrunway site 

seems to be naturally replacing the leafy spurge as it is controlled.  

 

Figure X. H. 

euphorbiae, 

leafy spurge 

hawk moth 

caterpillar 

discovered on 

leafy spurge at 

DTcontrol on 

July 19, 2011. 
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Two additional leafy spurge sites, LSnorthrun1 and LSnorthrun2 are traditionally only randomly 

point sampled for the Aphthona spp. flea beetles. Random sampling was conducted to estimate 

weed abundance, density, height, and seed production, as well as insect data. Both infestations 

were healthy and dense, along the roadside. An Hyles euphorbiae caterpillar of unknown origin, 

O. erythrocephala, and an abundance of Aphthona sp. were observed at LSnorthrun1 (Figure 

19). Several Aphthona sp. and O. erythrocephala were recovered during sweep net sampling at 

LSnorthrun2. We expect to see great control results in the next couple seasons, due to the amount 

of biocontrol agents present and the potential spread of nearby Aphthona sp. from LSnorthrun3 

or LSrunway.  

   

   

 

 

 

Figure 18. Heavily defoliated leafy spurge 
covered in Aphthona sp. beetles (left). 
Controlled state of the LSnorthrun3 site 
(right). 

Figure 19. H. euphorbiae 
detected at LSnorthrun1 (left). 
Sampling leafy spurge at 
LSnorthrun1 (above). 
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Recommendations for 2013: 

 

 This year, we primarily saw successfully establishment and control of several leafy 

spurge sites at Buckley Air Force Base. We will continue to monitor all leafy spurge sites for 

spread and establishment of Aphthona sp. from successfully controlled sites to other areas. 

Consideration should be made for additional biocontrol efforts for majority of Canada thistle, 

musk thistle and field bindweed sites. Consideration should be given to augment the biocontrol 

populations at CTaspen, MTaspen to ensure population maintenance, establishment and efficacy.  

This should depend on the biocontrol activity observed early in the 2013 field season. Additional 

biocontrol efforts should be considered for CTwlake in 2013, however due to the location of the 

site, coordination would be required to ensure future construction or disturbances would not 

interfere with the biocontrol population. Supplemental releases of A. malherbae are 

recommended for majority of field bindweed sites, if available from other sites or projects. 

Continued coordination of base mowing personnel to institute a mowing schedule for sites that 

are not currently mowed is encouraged. In the future, once we reach successful control of a site, 

we will provide any information needed for final management of the remaining weeds. The 

intent of biocontrol is not to eradicate weed infestations entirely, but to knock down large, dense 

stands to manageable levels that can be easily remedied using other control methods, if needed. 

Some sites have some existing native vegetation however, most are disturbed, along roadsides 

and inundated with other noxious weeds. Re-vegetation with native grasses and forbs would be 

ideal in many areas that have been disturbed, to prevent resurgence of weeds and provide a 

healthy plant community and habitat. This paired with mechanical (hand-pulling) or precise spot 

herbicide treatment to handle the remaining weeds would be the best management plan for most 

sites on the installation. Care should be taken to avoid disturbing the seed bank in these areas as 

well.  These sites should be monitored to ensure successful natural re-generation of the native 

plants and displacement of noxious weeds.  
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Table 2.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 

program.  Terminal management for remaining weeds is recommended.  

Site 

Weed  

Dalmatian toadflax None 

field bindweed FBnegate5 

leafy spurge LSnorthrun3, LSrunway 

Thistle None 
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Fort Carson Army Base 

 
 During the 2012 season, 28 sites were 

surveyed and monitored at Fort Carson 

Military Post. Twenty-four field bindweed 

sites were randomly point sampled to 

estimate weed abundance, density, length, 

seed production and biocontrol agent 

establishment. One 

field bindweed 

site, 

FBballfield2 

will be removed 

from the 

program, as the 

bindweed 

infestation is 

covered by a 

newly 

constructed 

building. Varying 

levels of weed 

distribution and successful biocontrol 

was observed at each site. The weed 

distribution was reported as low for 11 

sites (FBara, FBara2a, FBara2b, 

FBballfield1,3,4, FBcuration2,6, FBduck, 

FBengbattalion, FBspecker), moderate for 12 sites (FBara1, FBarabldg, FBballfield6,7, 

FBcuration4,5, FBgolfcourse, FBharr, FBhazmat, FBhospital, FBreservoir, FBvet) and high for 

only 1 site (FBballfied5) (Figure 20). No biocontrol agents were observed at about half of the 

sites sampled (13 of 24). We observed several sites with significant and/or aggressive damage 

caused by the mite Aceria malherbae, especially at FBcuration4, FBspecker and FBvet. 

Redistribution of  A. malherbae, ideally sourced from Pinon Canyon Maneuver Site or locations 

in Texas (depending on availability), paired with coordinated mowing operations to stimulate the 

spread and establishment of the agent is recommended for all sites. A few field bindweed sites 

are located within heavily irrigated fields, parks or roadsides, primarily the FBballfield1-7 sites. 

This may negatively affect the ability of A. malherbae to become established, as the mite prefers 

hot and dry climates. Some success has been reported for lightly irrigated sites. For the best 

success, this should be considered when choosing future sites for bindweed biocontrol. 

Figure 20. A. malherbae damage at 
FBspecker (top). Low density field 
bindweed at FBspecker (bottom). 
Heavily irrigated park at FBballfield7 
(right). 
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Figure 21. 
Sampling 
for 
Diorhabda 
sp. at 
Section36. 

Figure 22. An extensive kochia 
infestation throughout Teller 
Reservoir, abundant at the base 
of salt cedar trees.  

 The salt cedar in Training Area 36 and in 

Teller Reservoir was surveyed for Diorhabda sp. 

using a combination of timed insect counts and insect 

sweeps using Tamarisk Coalition protocol.  At 

SCsection36, we collected 9 GPS location data 

points, 25 sweeps each (225 total sweeps) and 

four 2-minute timed counts (Figure 21). We 

observed Diorhabda sp. adults, early and late 

instar larvae. We did not observe the high 

number of Diorhabda adults that we did in 2011, 

however we did observe some defoliation, 

heavy in some areas, which was not previously 

reported. The percent defoliation ranged 

between 40-80%. We conducted the survey after 

a heavy summer rain, the eastern portion of the 

drainage was flooded and during high sustained 

winds. Both factors may have affected insect 

counts.  We followed the same protocol at Teller 

Reservoir with the 9 GPS location data points and four 2- minute insect counts. We observed 

Diorhabda sp. eggs, adults, early and late instar larvae. The defoliation ranged between 30-85%. 

In addition to SCsection36, we did not observe high numbers of Diorhabda sp. at Teller 

Reservoir as in 2011. Some re-foliation was observed this year. Other weeds, such as Canada 

thistle and kochia are abundant, especially around the base of the salt cedar trees (Figure 22).  

However, majority of salt cedar trees continue to be show moderate to heavy defoliation 

throughout the reservoir (Figure 23). Ants were also observed in high numbers of the salt cedar 

foliage and branches, which may indicate some predation on the salt cedar beetles. We 

conducted the survey on a fairly windy day, which may have affected the insect counts. The data 

was submitted to the Tamarisk Coalition in 2011 and 2012 to be added to the Tamarisk Leaf 

Beetle distribution map. We recommend continued monitoring of the status of the salt cedar and 

spread of the Diorhabda p. in 2013. 
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Four thistle sites were surveyed and/or assessed during the 2012 field season. Some 

thistle sites are infested with both Canada and musk thistles, but since some of the biocontrol 

agents we monitor have different preferences, we monitor the two species of thistle at each site 

separately. We checked on the CT/MTreservoir sites in late summer and discovered a musk 

thistle resurgence, the Canada thistle is largely controlled. Although we observed Rhinocyllus 

conicus adults and pupae in the seedheads, no biocontrol releases are documented for the musk 

thistle at this site. This indicates self-dispersal of the weevil from nearby sources. R. conicus are 

destructive to musk thistle in both the larval and adult life stages. The larvae attack the seedheads 

or stems from early April to August, where they develop and feed on the receptacle and seed 

tissue. When the weevils emerge as adults, they chew holes in the leaves and stem, but their 

damage is not as severe. This biocontrol agent can be effective when used alone, because the 

weevils attack the seed-producing tissue and musk thistle reproduces solely by seed. We did not 

survey this site in 2012, as we were not able to gain access onto Fort Carson until late summer 

and the musk thistle had already begun to senesce. As seen at many other musk thistle sites, ant 

predation was observed, which may affect the continued establishment and success of the R. 

conicus. The MTreservoir site will be a priority for 2013. We were unable to survey the 

CT/MThwy115 sites this year, as the area was submerged in water due to a heavy rain even in 

late July. We checked the thistle around the perimeter of the site for foliage damage and presence 

of biocontrol agents. We recovered R. conicus adults and pupae inside musk thistle seedheads as 

well as an abundance of Cassida rubignosa larval feeding damage on the foliage. In the spring 

and summer, young C. rubignosa larvae feed on the underside of the new leaves, leaving behind 

a thin layer of leaf tissue, commonly referred to as "window pane" or "window feeding" type 

feeding damage. Older larvae, up to fifth instar, make irregular feeding holes from the side of 

leaves. The adults emerge and feed on new foliage until late fall and overwinter in soil litter. We 

Figure 23. Photos 
of Teller Reservoir 
taken in August 
2010 to 2012. 

2010 

 

2012 

 

 

2011 
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should gain access to this site earlier in the season in order to evaluate the need for additional 

biocontrol measures.  

 

  

 

 We sampled the 50 m x 25 m transect at CTduck in 2012. The Canada thistle is abundant, 

healthy with no visible biocontrol activity or damage. This year, 32% of the 62 quadrats sampled 

along the transects, contained at least 40% weed cover, compared to 21% of the sampled 

quadrats in 2011. The weed infestation is moderate to high density, with the most dense portion 

of the transect samples on the west side of the dry lake bed (Figure 24). In addition, according to 

historic data, no biocontrol agents have been recovered at this site since early in the program, 

therefore agent releases need to be initiated at CTduck in 2013. Due to the topography and shape 

of the musk thistle infestation at MTwildlife, we point sampled the site and observed a slight 

resurgence of the target weed. Patches of musk thistle were abundant surrounding Womack 

Reservoir and expanding into the adjacent fields. We observed several R. conicus larvae and 

adults within seedheads at several sampled points, although established, their expected long term 

success looks poor. Biocontrol may be useless at this site, due to the continuing severe ant 

predation on the existing R. conicus weevil population and the abundance of other invasive weed 

species, including but not limited to teasel, knapweed, bindweed, mullein, kochia and goosefoot. 

Figure X. The CT/MThwy115 site 

submerged after heavy rainfall. We will 

revisit this site in 2013 to monitor the 

existing biocontrol agent populations. 

Figure 24. Sampling CTduck in 2012. We plan on releasing supplemental biocontrol 
agents in 2013. 
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During the field season, we observed a significant decrease of the water level at Womack 

reservoir, and through personal communication with base personnel, learned the lake is 

completely dry as of the winter of 2012. We would like to be notified of the future plans for the 

reservoir and of the area, to ensure the most efficient and effective strategy is applied. We 

suggest a discussion or integrated approach to weed control at this site for best success. Althouth 

we abandoned the CTara2 in 2011, due to herbicide treatment, we observed pervasive first year 

houndstongue growth throughout the area, during a brief drive by vehicle assessment in October 

2012.  

 There is a potential Russian knapweed site located along the firebreak in Training Area 

56. The Russian knapweed infestation is about 3/4 acre on Fort Carson property and during a 

field visit in October 2012, did not appear chemically treated or disturbed. This could be a good 

site to release the newly available gall midge Jaapiella ivannikovi.  

 

Recommendations for 2013: 

 

 This year at Fort Carson Military Post, we saw continued success of both salt cedar sites, 

as well as recovery of successful mite damage at several field bindweed sites. We recommend 

additional biocontrol efforts for several existing thistle sites. We suggest a large scale release at 

CTduck in 2013, biocontrol agent species will depend on availability. The biocontrol populations 

at CT/MThwy115 and CT/MTreservoir should be evaluated to determine if augmentation is 

necessary, to ensure population maintenance, establishment and efficacy. Supplemental releases 

of A. malherbae should be considered for majority of field bindweed sites, if available from 

other sites or projects (preferably from Pinon Canyon). Coordination of base mowing 

personnel/contractors to institute a mowing schedule for sites that are not currently mowed is 

encouraged. Evaluate and discuss the potential Russian knapweed site in Training Area 56. If the  

biocontrol agent is available, consider conducting a release in the spring of 2013.  

 In the future, once we reach successful control of a site, we will provide any information 

needed for final management of the remaining weeds. The intent of biocontrol is not to eradicate 

weed infestations entirely, but to knock down large, dense stands to manageable levels that can 

be easily remedied using other control methods, if needed. Some sites have some existing native 

vegetation however, most are disturbed, along roadsides and inundated with other noxious 

weeds. Re-vegetation with native grasses and forbs would be ideal in many areas that have been 

disturbed, to prevent resurgence of weeds and provide a healthy plant community and habitat. 

This paired with mechanical (hand-pulling) or precise spot herbicide treatment to handle the 

remaining weeds would be the best management plan for most sites on the installation. Care 

should be taken to avoid disturbing the seed bank in these areas. These sites should be monitored 

to ensure successful natural re-generation of the native plants and displacement of noxious 

weeds. Some sites that have been successfully controlled and require follow-up have existing 

native plant communities and may not necessitate re-vegetation at this time. These sites should 

be monitored to ensure successful natural re-generation of native plants and displacement of the 

remaining noxious weeds.  
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Table 3.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 

program.  Terminal management for remaining weeds is recommended.  

Site 

Weed  

field bindweed FBballfield2 

salt cedar None 

Thistle None 
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Piñon Canyon Maneuver Site 

 

  In response to the need for continued control of Russian knapweed at Piñon Canyon 

Maneuver Site (PCMS), a 

new biocontrol effort was 

initiated for Russian 

knapweed, as an approved 

biocontrol agent became 

available in 2012. Since 

the highly awaited 

biocontrol agent was 

available for release, the 

potential to utilize the 

biocontrol agent was 

discussed. To determine 

site suitability, several Fort 

Carson, Piñon Canyon and 

Texas A&M Agrilife 

Research personnel visited 

many historic Russian 

knapweed sites located in 

Training Areas 4 and 5, 

that we surveyed in 2010, 

during a noxious weed 

survey, documented in our 2010 annual report. Majority of these sites received herbicide 

treatment during the summer of 2011 and many of the infestations have been greatly reduced in 

size and density. However, a few sites were not addressed and continue to spread, presenting an 

opportunity for a biological approach. The biocontrol agent is a shoot-tip midge, Jaapiella 

ivannikovi, which has been established in Wyoming and at the Colorado Department of 

Agriculture's Palisade Laboratory in small experimental plots. Successful establishment was seen 

and sufficient insects were available from Dan Bean, of the Palisade Insectary.  

 

 

 

 

 

Figure 25. Large Russian knapweed infestation near 
the west fence line in Training Area 4.   
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 We established a new Russian knapweed site with the release 80 J. ivannikovi galls 

within a large patch of untreated knapweed located along the west fence in Training Area 4, on 

July 17, 2012.  This gall midge lays its eggs on the growing tips of the Russian knapweed plant, 

greatly reducing seed production and plant height. We plan on visiting the site during the 

summer in 2013 to obtain base data for the site and monitor the insect establishment. The slow 

process of biocontrol agent establishment is not uncommon, it can take a few generations of 

insects damaging plants, in order for the knapweed to become stunted and less competitive. We 

do not expect agent establishment to be apparent for two to three years.  

 We sampled the salt cedar within a small portion of the Van Bremer Arroyo at Brown 

Sheep Camp in Training Area 4, looking for Diorhabda sp , tamarisk leaf beetle, presence. The 

salt cedar throughout the Van Bremer Arroyo is abundant, and only 2 adult Diorhabda sp. were 

recovered during sweep net sampling and timed count surveys and no defoliation recorded. 

However, no Diorhabda sp. were observed during the survey at the same location in 2010. We 

will continue to pursue monitor the spread and establishment of Diorhabda sp.  Future access to 

release sites would be ideal to track and maintain success of the biological control, including 

additional releases of Diorhabda from Ft. Carson infestations, if populations allow. Additionally, 

the survey data was collected using Tamarisk Coalition protocol and was submitted to the 

organization to be added to their tamarisk leaf beetle distribution map.  

Figure 26. Releasing 80 
J. ivannikovi galls on the 
large Russian knapweed 
infestation on July 17, 
2012 (left). A gall tip 
midge gall (below) 
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Figure 26. Salt cedar infestation within Van Bremer Arroyo adjacent to Brown Sheep 
Camp (left and right). No defoliation observed, however 2 adult Diorhabda sp. 
recovered during survey, significant first sign of spread of the biocontrol agent.  
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Figure 28. Three bicontrol agents observed at 
CTlindsay. U. cardui gall (top), C. litura (right) and C. 
rubignosa (bottom). 

Rocky Flats National Wildlife Refuge 
 

 

 Twenty-one noxious weed infestations 

were sampled at Rocky Flats National Wildlife 

Refuge in 2012. In addition, one musk thistle 

site, MTnbuffer is traditionally checked for the 

presence of biocontrol agents. We observed 

larvae and pupae Rhinocyllus conicus within 

the thistle seedheads, eggs on the underside of 

the seedheads, as well as a few adult weevils 

atop the plants (Figure 27). Although the musk 

thistle in the area is extensive, R. conicus is 

well established and we anticipate evident 

decreases in weed density and vigor in the 

future. We sampled the 50 m x 25 m transect at 

CTlindsay in 2012. We observed numerous biocontrol agents during the survey, including 

Urophora cardui galls, Cassida rubignosa larval feeding and adults, Larinus planus and one 

Ceutorhynchus litura, a rare observation (Figure 28). The Canada thistle distribution is patchy 

throughout the transect area, becoming more dense closer to Lindsay Pond. In 2012, 93% of the 

56 quadrats sampled were less than 25% weed cover, 

compared to 81% in 2011. Since the detection of C. 

litura, a stem boring weevil, we will continue to 

monitor this agents' establishment. The larval stage of 

this agent is known to cause limited damage to the 

weed, but impacts the weed indirectly, by allowing 

other organisms such as opportunistic pathogens to 

enter the stem in the winter through the exit holes 

created by the larvae. Studies show that Canada thistle 

is difficult to control, given its ability to reproduce by 

root and by seed, so the best approach is to use 

multiple biocontrol agents to attack the weed from 

multiple angles.  

 In addition to the 

field samples, we 

conducted Dalmatian 

toadflax stem collection 

and dissections in late 

May/early June. We 

collected a total of 30 stems 

from each site to investigate 

the agents' successful 

reproduction, dispersal and 

damage to the toadflax 

plants. The primary biocontrol 

agent our program has used for 

Figure 27. R. conicus larvae and 
pupae inside a musk thistle 
seedhead at MTnbuffer. 
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control of Dalmatian toadflax is Mecinus 

janthinus, a stem boring weevil. Both 

larval and adult stages of the weevil are 

destructive to the weed. The adults feed on 

leaves and stems and deposit their eggs 

inside cavities chewed in the shoots by the 

females. Once the larvae develop, they 

mine through the stems, causing premature 

wilting, and suppress flower formation. 

We found an abundance of M. janthinus 

adults, pupae, some larvae as well as many 

oviposition holes in stems collected from 

all five sites sampled. High rates of 

recovery were reported for all sites, at 

DTsite1, 77% of the samples contained 

weevils, 91% at DTsite2, 64% at DTsfence and 47% at DTweather. Populations of M. janthinus 

have proven to be high and self-sustaining at many sites. This year, we determined the 

DToriginal site successfully controlled (Figure 29). We did not sample the site, as only small, 

sparse patches of toadflax remained, and we were only able to collect 24 toadflax stems. The 

dissections produced 73 individual M. janthinus adults and 11 larvae, from 19 of the 24 stems 

dissected. The weevils are well established and we've experienced great success at this site, we 

recommend further management of the site to ensure complete control or eradication of this 

weed species, particularly because this was a fairly isolated infestation.   

 Our program sampled four Dalmatian toadflax sites in 2012. Three sites were point 

sampled, and one, DTsfence was point sampled along pre-determined survey points along 

transect lines. This method was instituted in 2007 to address the need to survey a large expanse 

of weeds. Very little toadflax was present within the surveyed area, though sparse patches exist 

directly outside our survey points 

(Figure 30). In 2012, only 16 of the 

74 sampled points contained 

Dalmatian toadflax, all of which 

were less than 20% weed cover.  

Last summer, 24 of the 74 points 

contained toadflax, all low density, 

lower than 20% cover. Extensive 

foliage damage was observed, 

though no adult M. janthinus were 

detected during the survey. M. 

janthinus was observed on toadflax 

in the area and high numbers of 

adults and larvae were recovered in 

the stem dissections. We did observe 

one Brachypterolus pulicarius, a 

biocontrol agent established 

throughout toadflax infestations across 

the United States. This agent is more successful in controlling yellow toadflax infestations by 

Figure 29. The successfully controlled 
DToriginal site. 

Figure 30. Patchy weed distribution at 
DTsfence, requires updated survey 
methodology. 
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reducing yellow toadflax seed production caused by larval feeding on reproductive structures 

within the flower. We should consider updating the survey methodology for DTsfence, as 

majority of the transect points sampled do not provide sufficient insect or weed data. Negative 

data is very valuable, except when it misrepresents the actual field conditions.  

 The Dalmatian toadflax infestations at DTsite1, DTsite2 and DTweather have decreased 

substantially over the last few years. The toadflax at DTsite is dense along the disturbed 

roadside, rocks and gravel. Widespread stem and foliage damage, as well as adult M. janthinus 

and B. pulicarius were observed feeding on the toadflax plants during the point sample survey, 

90% of the 10 quadrats contained M. janthinus. In 2012, 2 of the 10 quadrats contained at least 

40% weed cover, compared to 3 of the 10 in 2011. The weed distribution differs at DTsite2, 

where we reported a sparse toadflax infestation with minimal stem damage. Only 2 of the 10 

quadrats sampled contained more than 40% weed cover. No M. janthinus were observed at 

DTsite in 2011 and the good numbers of adult M. janthinus we observed this year, indicates 

successful establishment and spread of the biocontrol agent. All ten quadrats sampled contained 

M. janthinus and and one self-dispersed Calophasia lunula caterpillar. The source of the C. 

lunula is unknown, Texas A&M has not conducted releases of this biocontrol agent at Rocky 

Flats. We point sampled sparse patches of toadflax throughout the field, within the Central 

Operative Unit (COU) fenced area at DTweather. Last year, we perimeter mapped the site and it 

covered 0.05 acres (0.02 ha) compared to 3.5 acres in 2004. We observed some stem and foliage 

damage as well as oviposition holes. Of the 21 quadrats sampled in 2012, 76% contained at least 

40% weed cover, compared to 37% of the 67 points sampled in 2011. Fewer patches of toadflax 

were present in 2012, with higher percent cover. We will likely continue to see declining density 

and overall size of these toadflax infestations, since M. janthinus populations have been 

somewhat stable.   

 All 16 field bindweed sites were sampled this year. Evidence of the biocontrol agent 

Aceria malherbae was observed at 12 of the sites for two consecutive years.  One of the most  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

notable findings this year was the significant mite damage and less than 35% weed cover was 

observed all five sampled quadrats at FBsite5. The field bindweedinfestations were considered 

patchy to sparse at five sites, FBsite8-9, FBnbuffer1, and FBnbuffer3-4. Patchy but abundant 

Figure 31. A. malherbae damage (left) at FBsite1,2,3. Sparse field 
bindweed except for along the two-track road (above). 
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Figure 32. Heavily infested 
diffuse knapweed along the 
roadsides at Rocky Flats (right). 
Two adult C. achates found 
feeding on knapweed near 
FBsite9. 

along the roadside was observed at site sites, FBsite1-3, FBsite6-7 and FBnbuffer2 (Figure 31). 

We reported moderate to high density, pervasive bindweed infestations at the remaining five 

sites, FBsite4-5, FBsite10 and FBhighroad1-2. Re-distribution of the agent is recommended if 

available from other sites or commercial sources 

(Pinon Canyon Maneuver Site is a preferred source). 

  Following the 2011 field season, we 

confirmed the successful control of the diffuse 

knapweed sites, DKnbuffer_line 

and DKnbuffer_card. Since 

knapweed is still present along 

the roadside and in patches in 

the area, we collected seedheads 

and roots from 20 random points 

for 2012 fall dissections (Figure 

32). The survey is conducted to 

examine the agents' successful 

reproduction, dispersal and 

damage to the knapweed plants. 

Two root feeders and three seed 

feeders were observed during the 

dissections. Cyphocleonus 

achates damage, root cavities and 

tunnels, were observed in 38% of the root samples and 

one adult C. achates was recovered. One knapweed 

root revealed a significant finding of a Sphenoptera 

jugoslavica larvae, for the second consecutive year. 

Out of the 400 seedheads dissected, 10% contained 

Urophora affinis and 14% contained Larinus minutus. 

A total of 91 seedheads contained biocontrol agents, 

all life stages of L. minutus and U. affinis were recovered from 55 and 39 seedheads, 

respectively. Only one larval stage U. quadrifasciata was discovered and several empty L. 

minutus emergences holes in the seedheads, where adults emerged prior to collection. We expect 

the established biocontrol populations to continue to thrive and keep the knapweed population 

under control on Rocky Flats. We recommend that these populations continue to be monitored to 

ensure the best  

management of the weed species, to prevent further spread and inundation.  
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Recommendations for 2013: 

 

 Overall, we observed successful biocontrol underway at many of our sites this year. 

Consideration should be made for additional biocontrol efforts for some existing sites. 

Supplemental releases of A. malherbae are recommended for many of the field bindweed sites, if 

available from other sites or projects. This is crucial, since no mowing operations occur on the 

refuge, therefore spread of the mite will be slower than mowed sites at other installations. We 

should consider updating the current mapping protocol we follow for DTsfence, as this 

methodology does not allow us to collect sufficient insect or weed data to make any inferences of 

control or further management needed. We have identified several sites since 2011 that have 

been successfully controlled by biocontrol agents, all of our diffuse knapweed sites, 

DKnbuffer_card, DKnbuffer_line, DKsite1 and DKsite2, and one Dalmatian toadflax site, 

DToriginal. Knapweed is still present along the roadside and in other areas of the base and we 

expect to see continued success with the C. achates and L. minutus populations but suggest 

future monitoring to ensure the successful control of this weed species.  The majority of 

controlled sites have existing native vegetation and may not need re-vegetation at this time, as re-

vegetation efforts have been undertaken by Rocky Flats in the recent years. The best 

management practice would be mechanical (hand-pulling) or precise spot herbicide treatment to 

handle the few remaining weeds found within the sites. These sites should be monitored to 

ensure successful natural re-generation of the native plants and displacement of noxious weeds.  
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Table 4.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 

program.  Terminal management for remaining weeds is recommended.  

Site 

Weed  

Dalmatian toadflax DToriginal 

field bindweed None 

knapweed Non 

thistle None 
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F. E. Warren Air Force Base 

  
  

In 2012, we monitored a total of 19 noxious 

weed sites at F.E. Warren Air Force Base.  Four 

Dalmatian toadflax sites and 15 leafy spurge sites 

were sampled. In 2010, DTnature was extremely 

low density, random sampling recovered 1 of 10 

quadrats with toadflax. The data shows a recovery of 

toadflax in 2011, in addition to initiating a more 

through sampling method. In 2011, 28% of the 

quadrats sampled were at least 30% weed cover, 

compared to 56% of quadrats sampled with 10% or less 

weed cover in 2012. No biocontrol agents were 

observed during the survey in 2011 or 2012, 

which identified a need for supplemental 

biocontrol. We addressed this need and released 

approximately 1,050 adult Mecinus janthinus 

weevils on June 20, 2012 (Figure 33). We will 

continue to monitor this site for biocontrol agent 

establishment and anticipate signs of weevil 

activity during spring toadflax stem dissection in 

the spring of 2013. Yearly attacks by both the 

adult and larval weevils diminish plant vigor and 

will eventually cause plant density reduction.  We 

point sampled the small, dense patches of toadflax that span approximately five acres at 

DTmissile (Figure 34). Again, a slight increase in weed distribution at DTmissile was seen in 

2012, with 77% of quadrats sampled considered medium to high density, compared to 34% in 

2011. No M. janthinus were observed during the survey at DTmissile. We did observe small 

numbers of Brachypterolus pulicarius, a biocontrol agent established throughout toadflax 

infestations across the United States. This agent is more successful in controlling yellow toadflax 

infestations by reducing yellow toadflax seed production caused by larval feeding on 

reproductive structures within the flower. 

Two adult M. janthinus were recovered 

during the spring toadflax stem 

dissection, which indicates a need for a 

supplemental biocontrol release next 

field season. 

The spring toadflax stem 

dissections confirmed the successful 

establishment of M. janthinus at two new 

sites founded in 2011, DTcentral and 

DTpkrr. We recovered M. janthinus from 

approximately half of all the sampled 

stems, 47 adults and pupae in 12 of the 

30 stems dissected at DTcentral and 27 

Figure 33. Releasing 1,050 adult  
M. janthinus at DT nature on  
June 20, 2012. 

Figure 34. Patches of Dalmatian 
toadflax at DTmissile. We will prioritize 
additional biocontrol efforts at this site in 
2013.  
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adults and pupae in 14 of the 30 stems dissected at DTpkrr. We sampled a 50m x 25m transect at 

DTcentral and data shows a decrease in weed density over the 2011-2012 field season, which 

may further prove successful establishment of the biocontrol agent. During the spring and early 

summer, we observed contractors working in the field, recovering unexploded ordinances 

(UXOs), which involves minimal ground 

disturbances, in addition to a prescribed 

burn to the west of the site (Figure 35). It 

appeared the majority of 

 

our sample area was left untouched. 

We point sampled the DTpkrr site due to the 

proximity along the railroad and reported that 

the toadflax is abundant along the railroad tracks for several hundred meters with small pockets 

spreading into nearby fields. In 2012, only 3 of the 10 quadrats randomly sampled, contained at 

least 40% weed cover, compared to 6 of the 10 in 2011. 

Historically, establishment of M. janthinus was poor at Warren Air Force Base, with the 

exception of the successfully controlled DTnursery and DTcontrol sites. These sites were fairly 

moist and sheltered with small, high density toadflax infestations, compared to the drier, wind-

exposed expanses of lower density toadflax at DTmissile and DTnature. Another factor to 

consider is the source of the weevils, which may not have been from a climate similar to 

southeastern Wyoming. We have received M. janthinus from the same source in Bozeman, 

Montana in 2011 and 2012, which may indicate that the insects are better acclimated to the 

climate. The early establishment of M. janthinus at both DTcentral and DTpkrr is promising, and 

we will continue to track the biocontrol agent populations and spread as well as decreases in 

weed vigor and density. An interesting side note, although all references indicate that Dalmatian 

toadflax is toxic to livestock and wildlife, we observed pronghorn antelope grazing or evidence 

of grazing at every single Dalmatian toadflax, during multiple site visits this summer.  

Figure 35. DTcentral and a prescribed 
burn west of the DTcentral site along 
Central Avenue (right). 
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 We monitored and surveyed 15 

leafy spurge sites, ten of which have been 

point sampled using sweep-net sampling 

since their establishment. A new significant observation was made this year at many of the 

established leafy spurge sites. Research shows that in low to moderate Aphthona sp. populations, 

affected leafy spurge plants are shorter and have delayed flowering periods. In the presence of 

higher concentrations of beetles, plant densities are also reduced (Figure 36). Adult foliage 

feeding reduces the plant's ability to make 

sugars for root reserves, paired with 

larval feeding that hinders the roots from 

absorbing moisture and nutrients. The 

larval feeding on the roots also make the 

plant more susceptible to soil-inhabiting 

fungi. This type of damage was evident 

at all of the leafy spurge sites sampled, 

except LSnature1 (Figure 36). These 

sites exhibit stunted or underdeveloped 

stem growth and reduced flowering. The 

leafy spurge in the west Crow Creek area 

(LSnature1) and sites directly along the 

creek, were dense and robust, much 

different than on the eastern portion of 

Crow Creek. However, we did recover 

high numbers of adult Aphthona sp. during 

the sweep-net samples as well as stem damage caused by O. erythrocephala at LSnature1. For 

the majority of sites, the leafy spurge density remains stable or is declining. Defoliation and stem 

damage was observed at most sites, and generally more Aphthona sp. and slightly fewer adult O. 

erythrocephala were observed this year. Generally, once the Aphthona sp. become established, 

impacts on leafy spurge is expected within three to five years, which include reduction in leafy 

spurge cover, density, overall biomass, as well as increases in abundance, cover and biomass of 

grasses and forbs.  

 In 2011, we released approximately 25,000 Aphthona sp. flea beetles, 420 Oberea 

erythrocephala and 500 Spurgia esulae galls among 5 sites (LSblkpwdr1, LSblkpwdr5, 

Figure 36. Stunted growth 
apparent at LScontrol. 

Figure 36. Abundant leafy spurge at 
LSnature1. 
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LScontrol, LScontrol2 and LSnature1). Aphthona sp. was recovered at eight sites and O. 

erythrocephala from three sites. Biocontrol agents were recovered from all of these sites except 

LScontrol, although the leafy spurge appeared stunted with impaired flowering. We did not 

locate any S. esulae the first year after the release, and will continue to look for its establishment  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

next year. However, we do not expect to see successful establishment or impacts on the leafy 

spurge for three to five years after a release of most biocontrol agents.  

 Our program surveyed 50 m x 25 m transects at LSblkpwdr, LScontrol, LScontrol2 and 

modified transects at LSnature1-2. Stem damage, defoliation, stunted growth and delayed or 

inhibited flowering was observed at all three sites. In addition, abundance and weed cover 

remained stable, compared to the first year's transect data in 2011 for these sites. The LSblkpwdr 

site remained stable from 2011 with low to moderate density, and small numbers of Aphthona sp. 

were observed during the survey. Additional biocontrol measures should be considered to 

augment existing and neighboring biocontrol agent populations in this area. LScontrol is an 

abundant leafy spurge infestation, though stunted, we observed several O. erythrocephala during 

the sweep samples. On the north side of the creek, we recorded sparse weed distribution at 

LScontrol2, and recovered Aphthona sp. 

and O. erythrocephala in the sweep 

samples, a year after the releases.  The 

leafy spurge at LSnature1 was abundant, 

tall and flowering, overall healthy 

throughout the site, and this portion of 

Crow Creek, near FAM CAMP. 

However, in 2011, 93% of the quadrats 

sampled contained at least 40% weed 

cover, which lowered to 78% in 2012. 

We recovered high numbers of 

Aphthona sp. (primarily Aphthona sp. 

mix and A. czwalinae) this year and 

observed some stem damage caused by 

Figure 38. Sweep-net sampling LSblkpwdr5 
site, where we recovered Aphthona sp. and 
O. erythrocephala.  

Figure 37. Overall, sparse, stunted leafy 
spurge infestation at LSnature2 (right). 
Small, dense patches of flowering leafy 
spurge growing around cottonwood trees 
and willows (left). 
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O. erythrocephala larvae. Minimal flowering, stunted growth, foliage and stem damage was 

evident at LSnature2 (Figure 37). The data shows declining weed density as well, with 92% of 

quadrats sampled in 2011 contained at least 40% weed cover, compared to only 26% in 2012. 

Low numbers of Aphthona sp. were observed this year during sweep net sampling.  

 We randomly sweep-net samples ten sites to estimate weed abundance, height, density 

and biocontrol agent populations. A decrease in weed density was reported for 4 of the 5 

LSblkpwdr1-5 sites, in addition to obvious foliage and stem damage and/or stunted growth and 

delayed or inhibited flowering (Figure 38). To avoid redundancy, we will no longer sample the 

LSblkpwdr4 site, as it is located within the LSblkpwdr transect. Extensive foliage damage, 

including yellowing and stunted growth was recorded at the LSbridge1-2 sites. The overall plant 

height and abundance has decreased over the last three seasons, as well as A. lacertosa detected 

at LSbridge1. Leafy spurge at the LSnature3-4 and LSpropane sites was sparsely distributed, 

devoid of flowering, and stunted with a "chopped" appearance, signs of larval feeding on the 

roots. We continue to see a decrease in weed cover, and recovered O. erythrocephala at 

LSnature3 and Aphthona sp. at LSpropane.  

 

 

Recommendations for 2013: 

 

 This year at F. E. Warren Air Force Base, we saw successful establishment of new 

releases of M. janthinus on Dalmatian toadflax sites as well as continued success of various leafy 

spurge biocontrol agents on leafy spurge infestations across the base. We should consider 

additional releases of leafy spurge biocontrol agents to augment the existing low to moderate 

insect populations, depending on the status of the sites in 2013. However, we do not expect to 

see successful establishment or impacts on the leafy spurge for three to five years after a release. 

There were discussions in 2011 about introducing Canada thistle into the program at Warren; this 

should be seriously considered for 2013.  We will continue to monitor these sites to look for 

evidence of establishment and spread of the biocontrol releases conducted this summer. In the 

future, once we reach successful control of a site, we will provide any information needed for 

final management of the remaining weeds. The intent of biocontrol is not to eradicate weed 

infestations entirely, but to knock down large, dense stands to manageable levels that can be 

easily remedied using other control methods, if needed. Some sites have some existing native 

vegetation however, most are disturbed, along roadsides and inundated with other noxious 

weeds. Re-vegetation with native grasses and forbs would be ideal in many areas that have been 

disturbed, to prevent resurgence of weeds and provide a healthy plant community and habitat. 

This paired with mechanical (hand-pulling) or precise spot herbicide treatment to handle the 

remaining weeds would be the best management plan for most sites on the installation. Care 

should be taken to avoid disturbing the seed bank in these areas. These sites should be monitored 

to ensure successful natural re-generation of the native plants and displacement of noxious 

weeds. As noted in the 2011 annual report, the Dalmatian toadflax site, DTcontrol has been 

successfully controlled using biocontrol methods and we recommend further management be 

taken to completely eradicate toadflax from this site and to prevent the spread or a resurgence.  
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Table 5.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 

program.  Terminal management for remaining weeds is recommended.  

Site 

Weed  

Dalmatian toadflax None 

leafy spurge LSblkpwdr4 
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Tamarisk Leaf Beetle Monitoring 
  

 Texas A&M AgriLife Research conducted Diorhbabda sp. presence/absence surveys 

throughout southeastern Colorado and  northern New Mexico. We participated in the survey to 

assist the Tamarisk Coalition Tamarisk Leaf Beetle Monitoring program, which is a 

collaborative effort between several agencies, universities and land managers with the common 

goal to restore riparian land. The monitoring effort is underway to determine the existing range 

of beetles, defoliation and spread. Diorhbada sp. is a biocontrol agent that can damage and kill 

tamarisk trees after repeated defoliation over several years. The effects of Diorhabda sp. can be 

apparent even after one season, depending on the size of beetle populations.  Additionally, this 

effort allowed us to collect beetle samples that were identified to species and sex. This important 

data is significant in ongoing research to determine habitat preference and ecotype suitability. 

We sampled tamarisk trees along tributaries, reservoirs and lakes that were probable corridors for 

spread. The main point of origin was Pueblo Reservoir. Any presence of the beetles beyond this 

area indicates self-dispersal and spread of the biocontrol agent.  

 We conducted the surveys throughout August and September 2012. We traveled along 

main roads and country roads where we could gain access to riparian areas as well as open fields 

or dry lake beds infested with tamarisk. At each location with tamarisk present, we sampled the 

trees using sweep nets, collecting at least 25 adult Diorhabda sp. where possible. We also 

recorded the coordinates and location using a GPS unit, and data including weed stage, 

approximate infestation size, percent defoliation, percent re-foliation and number of insects 

collected.  

 We traveled as far north as Fountain Creek in Fountain, Colorado, south to Las Vegas, 

New Mexico, east to Holly, Colorado and as far west as Salida, Colorado. Detailed location data 

is presented in the following map. Forty-one points were recorded and Diorhabda sp. were 

collected from 14 locations (points). 

 We confirmed presence of Diorhbabda sp. at several points along the US-50 East and 

Highway 96 corridors, at Lake Henry, Lake Meredith and Lake Cheraw, the eastern edge of 

detected presence. Diorhabda sp. was recovered south of Pueblo Reservoir, within the St. 

Charles River, St. Charles Reservoir no. 1 and Greenhorn Creek, east and west of Interstate 25. 

Near Trinidad, we detected presence of the beetles within a tributary to the Purgatory River, off 

County Road 40.9, near US-350. Heavy defoliation and several beetles were observed in 

Fountain Creek Regional Park, along Fountain Creek, just south of Colorado Springs. We 

located many tamarisk infestations in New Mexico, primarily to the west of the Interstate 25 

corridor, along Highway 419, Highway 505 and Highway 104. No Diorhabda sp. were 

recovered during the surveys. The tamarisk appeared healthy with none to very little evidence of 

defoliation.   

 We compiled the data and submitted it to the Tamarisk Coalition in October 2012. The 

data was added to the updated Diorhabda carinulata Distribution Map.  
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Appendix I: Maps 
 

 The Appendix contains maps illustrating changes in density for all sites, in addition to 

area and perimeter, where applicable The information is arranged by installation, then sites 

within an installation, and then by weed species. The map for a given site illustrates the original 

extent of the weed infestation in (red outline) when biocontrol was initiated and the extent of the 

infestation in 2012 (black hatched outline), as well as plant density during the original survey of 

the site and from our 2012 survey.  For very expansive sites, more than one map may be 

provided for greater detail. 

 When viewing the information presented in the Appendix, it is important to remember 

that area, density and plant height are interrelated. For a given year, these parameters do not 

necessarily respond in the same way. Sites with a large area of a weed infestation may have low 

density, or small areas may have high density. Fluctuations in the parameters can indicate 

effectiveness of biocontrol or may be influenced by climatic conditions; especially rainfall and 

temperature. We include plant height as an indicator of plant vigor. This parameter can be 

considered with density and area (where applicable) to get a better idea of the overall status of an 

infestation. Over the last two seasons, through fine tuning our perimeter mapping efforts, we 

achieved more well-defined area of infestations for sites where these mapping efforts were 

deemed necessary. An extensive area with sparse, short plants is assumed to be in poorer health 

than a small area with a high density of tall plants. 
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Appendix II: Agent Recovery for 2012 
 

 The following tables offer record of biological control agents documented at each site 

during the 2012 season.  These tables show presence-absence data, both from data collected 

during surveys and from fortuitous observations.  Both agents released by our program and those 

coming from other, unknown sources are represented in the tables. 
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Table A1.  Noxious weed biological control sites, target weeds, species released and recoveries at Air Force Academy, Colorado, 

2012. 

Release Target Release  Species New New 
Location Weed Site Species recovered releases site 

AFA Canada thistle  Ice Lake Road I Rhinocyllus conicus X   

AFA Canada thistle  Ice Lake Road I Trichosirocalus horridus    

AFA Canada thistle  Ice Lake Road I Cassida rubiginosa    

AFA Canada thistle Ice Lake Road I Urophora carduii X   

AFA Canada thistle Ice Lake Road I Larinus planus    

AFA Canada thistle Ice Lake Road II Cassida rubiginosa X   

AFA Canada thistle Ice Lake Road II Larinus planus    

AFA Canada thistle Ice Lake Road II Rhinocyllus conicus X   

AFA Canada thistle Ice Lake Road II Urophora carduii X   

AFA Canada thistle Kettle Lake Cassida rubiginosa X   

AFA Canada thistle Kettle Lake Ceutorynchus litura    

AFA Canada thistle Kettle Lake Larinus planus X   

AFA Canada thistle Kettle Lake Rhinocyllus conicus X   

AFA Canada thistle Kettle Lake Urophora carduii 
 

  

AFA Canada thistle Parade Loop Urophora carduii X   

AFA Field bindweed FERL Aceria malherbae    

AFA Field bindweed Stadium Aceria malherbae    

AFA Field bindweed MTR1 Aceria malherbae X   

AFA Field bindweed MTR2 Aceria malherbae X   

AFA Diffuse knapweed Highway 83
1 

Agapeta zoegana    

AFA Diffuse knapweed Highway 83
1
 Cyphocleonus achates    

AFA Diffuse knapweed Highway 83
1
 Larinus minutus X   

AFA Diffuse knapweed Highway 83
1
 Larinus obtusus    

AFA Diffuse knapweed Highway 83
1
 Metzneria paucipunctella 

 
  

AFA Diffuse knapweed Highway 83
1
 Urophora affinis    

AFA Diffuse knapweed Highway 83
1
 Urophora quadrifasciata    
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Release Target Release  Species New New 

Location Weed Site Species recovered releases site 

AFA Diffuse knapweed Railroad
 

Larinus minutus X   

AFA Diffuse knapweed Railroad
 

Metzneria paucipunctella 
 

  

AFA Diffuse knapweed Railroad
 

Urophora affinis X   

AFA Diffuse knapweed Railroad
 

Urophora quadrifasciata    

AFA Spotted knapweed New Monument Creek
 

Agapeta zoegana 
 

  

AFA Spotted knapweed New Monument Creek
 

Cyphocleonus achates X   

AFA Spotted knapweed New Monument Creek
 

Larinus minutus X   

AFA Spotted knapweed New Monument Creek
 

Metzneria paucipunctella    

AFA Spotted knapweed New Monument Creek
 

Sphenoptera jugoslavica    

AFA Spotted knapweed New Monument Creek
 

Urophora affinis    

AFA Spotted knapweed New Monument Creek
 

Urophora quadrifasciata    

AFA Spotted knapweed New Monument Creek Urophora spp    

AFA Spotted knapweed Parade Loop 1 Cyphocleonus achates X   

AFA Spotted knapweed Parade Loop 1 Larinus minutus X   

AFA Spotted knapweed Parade Loop 1
 

Metzneria paucipunctella    

AFA Spotted knapweed Parade Loop 1
 

Urophora quadrifasciata 
 

  

AFA Spotted knapweed Parade Loop 1
 

Urophora affinis 
 

  

AFA Spotted knapweed Parade Loop 3 Cyphocleonus achates    

AFA Spotted knapweed Parade Loop 3 Larinus minutus X   

AFA Spotted knapweed Parade Loop 3 Metzneria paucipunctella 

paucipunctella 

   

AFA Spotted knapweed Parade Loop 3 Urophora quadrifasciata X   

AFA Spotted knapweed Parade Loop 3 Urophora affinis X   

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1 

Agapeta zoegana    

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1
 Cyphocleonus achates X   

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1
 Larinus minutus X   

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1
 Metzneria paucipunctella    

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1
 Urophora affinis    

AFA Diffuse & Spotted 

knapweed 

Water Treatment Plant
1
 Urophora quadrifasciata    

AFA Yellow toadflax Comm Center Drive I Brachypterolus pulicarius    

AFA Yellow toadflax Comm Center Drive I Calophasia lunula    
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Release Target Release  Species New New 

Location Weed Site Species recovered releases site 

AFA Yellow toadflax Comm Center Drive I Gymnetron antirrhini 
 

  

AFA Yellow toadflax Comm Center Drive I Mecinus janthinus X   

AFA Yellow toadflax Comm Center Drive II Brachypterolus pulicarius    

AFA Yellow toadflax Comm Center Drive II
 

Gymnetron antirrhini    

AFA Yellow toadflax Comm Center Drive II
 

Mecinus janthinus    

AFA Yellow toadflax Comm Center Drive III Brachypterolus pulicarius    

AFA Yellow toadflax Comm Center Drive III Gymnetron antirrhini    

AFA Yellow toadflax Ice Lake Road 2 Brachypterolus pulicarius    

AFA Yellow toadflax Ice Lake Road 2 Gymnetron antirrhini 

 

 

   

AFA Yellow toadflax Ice Lake Road 2 Meciinus janthinus    

AFA Common mullein Dead Gymnetron tetrum X   

AFA Common mullein Track
1 

Gymnetron tetrum    
1
 Site destroyed by construction or herbicide prior to the 2012 sampling season 
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Table A2. Noxious weed biological control sites, target weeds, species released and recoveries at Buckley Air Force Base, Colorado, 

2012. 

 

Release Target Release  Species New New 

Location Weed Site Species recovered releases site 

BAF Canada thistle Aspen Aceria anthocoptes    
BAF Canada thistle Aspen Cassida rubiginosa X   

BAF Canada thistle Aspen Larinus planus X   

BAF Canada thistle Aspen Rhinocyllus conicus X   

BAF Canada thistle Aspen Trichosirocalus horridus    

BAF Canada thistle Aspen Urophora carduii    

BAF Canada thistle  Williams Lake Cassida rubiginosa  X   

BAF Canada thistle Williams Lake Rhinocyllus conicus 
 

  

BAF Canada thistle  Williams Lake Trichosirocalus horridus    

BAF Canada thistle Williams Lake Urophora carduii 
 

  

BAF Musk thistle Aspen
 

Cassida rubiginosa  X   

BAF Musk thistle Aspen
 

Larinus planus X   

BAF Musk thistle Aspen Rhinocyllus conicus X   

BAF Musk thistle Aspen Trichosirocalus horridus X   

BAF Field bindweed Breckenridge Aceria malherbae    

BAF Field bindweed FW1 Aceria malherbae X   

BAF Field bindweed FW2 Aceria malherbae X   

BAF Field bindweed Aspen Aceria malherbae  X  

BAF Field bindweed NE Gate 1 Aceria malherbae    

BAF Field bindweed NE Gate 2 Aceria malherbae    

BAF Field bindweed NE Gate 3 Aceria malherbae    

BAF Field bindweed NE Gate 4 Aceria malherbae    

BAF Field bindweed NE Gate 5 Aceria malherbae    

BAF Field bindweed Playground Aceria malherbae X   

BAF Field bindweed RV 1 Aceria malherbae  X  

BAF Field bindweed RV West Aceria malherbae  X  

BAF Field bindweed SAW 1 Aceria malherbae    
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Release  Release  Species New New 

Location Weed Site Species recovered releases Site 

BAF Field bindweed SAW 2 Aceria malherbae    
BAF Field bindweed South Fence 1 Aceria malherbae X   

BAF Field bindweed South Fence 2 Aceria malherbae    

BAF Leafy spurge Runway North Aphthona cyparissiae    

BAF Leafy spurge Runway North Aphthona czwalinae    

BAF Leafy spurge Runway North Aphthona flava    

BAF Leafy spurge Runway North Aphthona nigriscutis    

BAF Leafy spurge Runway North Aphthona spp. X   

BAF Leafy spurge Runway North Hyles euphorbiae X   

BAF Leafy spurge Runway North Oberea erythrocephala X   

BAF Leafy spurge Runway Aphthona cyparissiae    

BAF Leafy spurge Runway Aphthona czwalinae X   

BAF Leafy spurge Runway Aphthona flava    

BAF Leafy spurge Runway Aphthona lacertosa 
 

  

BAF Leafy spurge Runway Aphthona nigriscutis    

BAF Leafy spurge Runway Aphthona spp. X   

BAF Leafy spurge Runway Oberea erythrocephala X   

BAF Leafy spurge North Fence 

N 

Aphthona czwalinae    

BAF Leafy spurge North Fence 

N 

Aphthona spp. X X  

BAF Leafy spurge North Fence Oberea erythrocephala X   

BAF Leafy spurge South Fence 

South 

Aphthona cyparissiae X   

BAF Leafy spurge South Fence Aphthona czwalinae X   

BAF Leafy spurge South Fence Aphthona flava    

BAF Leafy spurge South Fence Aphthona lacertosa    

BAF Leafy spurge South Fence Aphthona nigriscutis X   

BAF Leafy spurge South Fence Oberea erythrocephala    

BAF Leafy spurge Williams Lake Aphthona spp X   

BAF Leafy spurge Williams Lake Oberea erythrocephala 

 

X   

BAF Dalmatian toadflax South Aspen Way Mecinus janthinus  X  
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Table A3.  Noxious weed biological control sites, target weeds, species released and recoveries at Fort Carson Military Post, 2012. 

 

Release Target Release  Species New New 

Location Weed Site Species recovered releases Site 

FTC Canada thistle Duckpond Cassida rubiginosa    
FTC Canada thistle Duckpond Ceutorynchus litura    

FTC Canada thistle Duckpond Larinus planus    

FTC Canada thistle Duckpond Rhinocyllus conicus    

FTC Canada thistle Duckpond Trichosirocalus horridus    

FTC Canada thistle Duckpond Urophora carduii    

FTC Canada thistle & Musk thistle Highway 115
 

Rhinocyllus conicus X   

FTC Canada thistle & Musk thistle Highway 115
 

Trichosirocalus horridus    

FTC Canada thistle & Musk thistle Highway 115
 

Urophora carduii 
 

  

FTC Musk thistle Wildlife Refuge Rhinocyllus conicus    

FTC Musk thistle Wildlife Refuge Trichosirocalus horridus X   

FTC Field bindweed ARA Aceria malherbae    

FTC Field bindweed ARA 1 Aceria malherbae    

FTC Field bindweed ARA 2a Aceria malherbae    

FTC Field bindweed ARA 2b Aceria malherbae    

FTC Field bindweed ARA Building Aceria malherbae X   

FTC Field bindweed Ballfield 1 Aceria malherbae    

FTC Field bindweed Ballfield 2 Aceria malherbae    

FTC Field bindweed Ballfield 3 Aceria malherbae    

FTC Field bindweed Ballfield 4 Aceria malherbae X   

FTC Field bindweed Ballfield 5 Aceria malherbae    

FTC Field bindweed Ballfield 6 Aceria malherbae    

FTC Field bindweed Ballfield 7 Aceria malherbae    

FTC Field bindweed Curation 1 Aceria malherbae    

FTC Field bindweed Curation 2 Aceria malherbae    

FTC Field bindweed Curation 3 Aceria malherbae    

FTC Field bindweed Curation 4 Aceria malherbae X   
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Release Target Release  Species New New 

Location Weed Site Species recovered releases Site 

FTC Field bindweed Curation 5 Aceria malherbae X   

FTC Field bindweed Curation 6 Aceria malherbae    

FTC Field bindweed Duck Aceria malherbae X   

FTC Field bindweed Eng Battalion Aceria malherbae X   

FTC Field bindweed Golf Course Aceria malherbae X   

FTC Field bindweed Harr Aceria malherbae X   

FTC Field bindweed Hazmat Aceria malherbae X   

FTC Field bindweed Hospital Aceria malherbae X   

FTC Field bindweed Reservoir Aceria malherbae    

FTC Field bindweed Specker Aceria malherbae X   

FTC Field bindweed Vet Aceria malherbae X   

FTC Field bindweed Wildlife Aceria malherbae    

FTC Saltcedar Section 36 Diorhabda elongata X   

FTC Saltcedar Teller Reservoir Diorhabda elongata X   
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Table A4.  Noxious weed biological control sites, target weeds, species released and recoveries at Rocky Flats National Wildlife 

Refuge, Golden, Colorado, 2012. 

Release Target Release  Species New New 

Location Weed Site Species recovered releases Site 

RF Canada thistle Lindsay Ranch
 

Cassida rubiginosa X   
RF Canada thistle Lindsay Ranch Larinus planus X   

RF Canada thistle Lindsay Ranch Rhinocyllus conicus    

RF Canada thistle Lindsay Ranch Urophora carduii X   

RF Musk thistle North Buffer Rhinocyllus conicus X   

RF Musk thistle North Buffer Trichosirocalus horridus    

RF Dalmatian toadflax Original Site Brachypterolus pulicarius    

RF Dalmatian toadflax Original Site
 

Mecinus janthinus X   

RF Dalmatian toadflax Site I
 

Brachypterolus pulicarius    

RF Dalmatian toadflax Site I
 

Calophasia lunula    

RF Dalmatian toadflax Site I
 

Mecinus janthinus X   

RF Dalmatian toadflax Site II
 

Brachypterolus pulicarius X   

RF Dalmatian toadflax Site II
 

Calophasia lunula X   

RF Dalmatian toadflax Site II
 

Mecinus janthinus X   

RF Dalmatian toadflax South Fence
 

Mecinus janthinus X   

RF Dalmatian toadflax Weather
 

Mecinus janthinus X   

RF Field bindweed North Buffer 1 Aceria malherbae    

RF Field bindweed North Buffer 2 Aceria malherbae X   

RF Field bindweed North Buffer 3 Aceria malherbae X   

RF Field bindweed North Buffer 4 Aceria malherbae X   

RF Field bindweed High Road 1 Aceria malherbae X   

RF Field bindweed High Road 2 Aceria malherbae X   

RF Field bindweed Site 1 Aceria malherbae X   

RF Field bindweed Site 2 Aceria malherbae X   

RF Field bindweed Site 3 Aceria malherbae X   

RF Field bindweed Site 4 Aceria malherbae X   

       



125 

 

 

RF Field bindweed Site 6 Aceria malherbae    

Release Target Release  Species New New 

Location Weed Site Species recovered releases Site 

RF Field bindweed Site 5 Aceria malherbae X   
RF Field bindweed Site 7 Aceria malherbae    

RF Field bindweed Site 8 Aceria malherbae X   

RF Field bindweed Site 9 Aceria malherbae X   

RF Field bindweed Site 10 Aceria malherbae X   

RF St. Johnswort Lindsay³ Chrysolina sp.    
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Table A5.  Noxious weed biological control sites, target weeds, species released and recoveries at, F. E. Warren Air Force Base, 

Cheyenne, Wyoming, 2012. 

       

Release Target Release  Species New New 

Location Weed Site Species recovered releases site 

WAB Leafy spurge Black Powder Aphthona spp.
 

X 
  

WAB Leafy spurge Black Powder Oberea erythrocephala
 

 
  

WAB Leafy spurge Black Powder I Aphthona spp. X X 
 

WAB Leafy spurge Black Powder I Oberea erythrocephala  X 
 

WAB Leafy spurge Black Powder II Aphthona spp. X 
  

WAB Leafy spurge Black Powder II Oberea erythrocephala  
  

WAB Leafy spurge Black Powder III Aphthona spp. X 
  

WAB Leafy spurge Black Powder III Oberea erythrocephala X 
  

WAB Leafy spurge Black Powder V Aphthona spp.  X 
 

WAB Leafy spurge Black Powder V Oberea erythrocephala  X 
 

WAB Leafy spurge Black Powder VI Aphthona spp. X  
 

WAB Leafy spurge Black Powder VI Oberea erythrocephala  
  

WAB Leafy spurge Bridge I
 

Aphthona spp. X   

WAB Leafy spurge Bridge I
 

Oberea erythrocephala    

WAB Leafy spurge Bridge II Aphthona spp.    

WAB Leafy spurge Bridge II Oberea erythrocephala    

WAB Leafy spurge Control
 

Aphthona spp.  X  

WAB Leafy spurge Control
 

Oberea erythrocephala X X  

WAB Leafy spurge Control II Aphthona spp. X X  

WAB Leafy spurge Control II Oberea erythrocephala X X  

WAB Leafy spurge Control II Spurgia esulae    

WAB Leafy spurge Nature I Aphthona spp. X X  

WAB Leafy spurge Nature I Hyles euphorbiae 
 

  

WAB Leafy spurge Nature I Oberea erythrocephala X X  

WAB Leafy spurge Nature I Spurgia esulae    
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Release Target Release  Species New New 

Location Weed Site Species recovered releases site 

WAB Leafy spurge Nature II Aphthona spp. X   

WAB Leafy spurge Nature II
 

Oberea erythrocephala    

WAB Leafy spurge Nature III
 

Oberea erythrocephala    

WAB Leafy spurge Nature IV Oberea erythrocephala    

WAB Leafy spurge Propane
 

Aphthona spp.    

WAB Leafy spurge Propane
 

Oberea erythrocephala    

WAB Dalmatian toadflax Nature Mecinus janthinus  X  

WAB Dalmatian toadflax PKRR Mecinus janthinus X   

WAB Dalmatian toadflax Central Mecinus janthinus X   
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Appendix III: Notes on Student Participation 
 

 Beginning in 2001, when the project expanded to include locations other than Fort 

Carson, it became evident that managing the project with staff located at the Texas AgriLife 

Research and Extension Center in Amarillo, TX, would be untenable. Therefore, that year we 

began hiring student workers. These students have been recruited from various institutions in 

Colorado, including Colorado College, Colorado State University, Pikes Peak Community 

College, University of Colorado in Boulder, and University of Colorado in Colorado Springs. 

Through the years, we  have hired a total of 31 individuals, 39 total workers when those working 

more than one year are considered. Six students have worked more than 1 year (5 for 2 years and 

2 for 3 years). Most of our student workers have been juniors or seniors, and expressed an 

interest in our program as a way to gain experience in environmental and ecological field work. 

The large majority of students were majoring in environmental studies or biology. The table 

below summarizes our student workers from 2001 to 2012.  

 

Students employed in the noxious weed biological control program, 2001-11.           Total      

Recurring 

2001 Appleton Zimmerma

n 

    2  

2002 Danforth Jenkins, C. Jenkins, 

K. 

   3  

2003 Bouton Bruno     2  

2004 Bruno Evers Vick    3 1 

2005 Best  Bustos Jurovich Mabry Meissner Raet

z 

6 2 

2006 Best Bustos Jurovich Karl Taylor  5 3 

2007 Baker Blakeless Harringto

n 

   3  

2008 Engel Mulhern Solanki    3  

2009 Perfors Chen     2  

2010 Baker, K. Fall Jurovich Rosing-

Miller 

Shickma

n 

 5 1 

2011 

2012 

Fall 

Fall 

Godshall Madsen 

Madsen 

 

 

  3 

2 

1 

2 

Total       39 9 

 

 


