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Introductory Notes 
 

As of 2013, the biological control of noxious weeds project completed the fourteenth year 
at Air Force Academy (AFA), thirteenth year at Rocky Flats National Wildlife Refuge (RF), 
eleventh year at Buckley Air Force Base (BAF), and tenth year at F. E. Warren Air Force Base 
(WAB). Unfortunately, due to funding restraints, this year we were unable to continue our 
extensive monitoring at Fort Carson Military Post (FTC). However, we returned to monitor the 
biocontrol efforts at our salt cedar sites on Fort Carson, marking the seventeenth consecutive 
year. 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 four 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 2013 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 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 and 2012, we continued our efforts to release and establish the bindweed mite 
Aceria malherbae at Buckley Air Force Base and the Air Force Academy. In addition, we 
conducted large scale releases of the bicontrol agent, Mecinus janthinus, for the control of 
Dalmatian toadflax at Buckley Air Force Base and F. E. Warren Air Force Base. We continued 
to work collaboratively with base personnel to identify additional noxious weed problems and 
release biocontrol agents, where possible.  
 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 2013 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 provide a narrative of the important observations and 
activities at each site within a location for 2013, 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 evolved over the course of the project. The protocols used this 
year were instated early in 2011 prior to the field season. Each year, 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 
m2 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. Transects were placed within 
the original extent of the site, in order to sample a more precise, specific area for changes in 
weed and insect parameters. 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 or if terrain does not permit a standard transect. 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 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.  

At the beginning of the program, the perimeter of weed infestations at each site were 
sampled to capture year-to-year changes in size, shape and spread. Over the years, as biocontrol 
activity decreased density and spread at majority of sites, very few are able to be accurately 
perimeter mapped. They are either sparsely-distributed, non-contiguous or expanding over a very 
large area beyond the area of concentrated insect and weed sampling. In order to document the 
status of these sites, we point sample the satellite weed infestations (at least 10 plants but less 
than approximately 5 m x 5 m in size). Field bindweed is sampled differently than all other weed 
species. We use random point sampling, collecting data 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.  
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 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 2013 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 2012 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. 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. 
 In 2013, we identified the need to clean up and consolidate our database. This is an 
ongoing process intended to make data transfer and analysis more efficient and concise. 
Therefore the 2013 geodatabase or individual file format you receive may vary slightly from 
previous years'. We are open to comments or suggestions about our data management and 
presentation in order to provide the most user-friendly dataset possible.   
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General Trends in 2013 
   
 For the last couple years, we detected the most dramatic results at several leafy spurge 
sites at Buckley and Warren Air Force Bases. This trend continued in 2013, with decreases in 
density, height and vigor of leafy spurge at many sites as well as an abundance and variety of 
biocontrol agents. We recovered Spurgia esulae, leafy spurge gall tip midge, galls at LSnature1, 
two years after the release. Each year, we continue to see more defoliation, delayed flowering 
and stunted growth patterns. In 2013, we saw a diversity of leafy spurge biocontrol agents at 
majority of sites including several Aphthona flea beetle species, Hyles euphorbiae, Oberea 
erythrocephala and Spurgia esulae.   
 We saw declines of musk thistle at Buckley Air Force Base and Rocky Flats as well as 
steady numbers of biocontrol agents and signs of stress. We also observed continued success at 
majority of the Canada thistle sites at the Air Force Academy, Buckley and Rocky Flats. This 
year, goals were met at three Air Force Academy Canada thistle sites, the infestations were 
reduced to manageable sizes for further treatment. Evidence of steady defoliation and control, as 
well as presence of diverse biocontrol agents was observed at most sites. We saw five Canada 
thistle biocontrol agents at majority of the sites, including an abundance of thistle tortoise 
beetles, Cassida rubiginosa, and the subsequent foliage damage the larvae produce.  
 We continue to see successful establishment of two biocontrol agents, Cyphocleonus 
achates and Larinus minutus at diffuse knapweed sites at the Air Force Academy and Rocky 
Flats. As we reported over the last few years, the diffuse knapweed infestations are on the 
decline and these biocontrol agents are becoming naturalized in the environment and help keep 
diffuse knapweed infestations at bay, without significant intervention. 
 Although we saw successes across the board this year, we saw increases in some weed 
densities and decreases in biocontrol agent activity at some sites. Unfortunately, 2013 was not a 
strong year for the field bindweed biocontrol agent Aceria malherbae. We had limited recovery 
of mite damage and presence of the agent at majority of the sites we sampled this year, at the Air 
Force Academy, Buckley Air Force Base and Rocky Flats Wildlife Refuge. We released 
additional bindweed mites at Air Force Academy and Buckley and will continue to supplement 
existing populations each year, if possible, since A. malherbae establishment and spread can be 
gradual. We observed mixed results at Dalmatian toadflax infestations at Buckley and Warren 
this year. At Buckley Air Force Base, the DTsaw infestation was expansive, though low to 
medium density and we recorded an increase of the biocontrol agent Mecinus janthinus. 
However, at Warren Air Force Base, the Dalmatian toadflax infestations were more expansive 
and dense than in previous years' and we had limited recovery of M. janthinus. To combat the 
surge of toadflax, we conducted supplemental releases of the biocontrol agent at Warren and a 
newly established site at Buckley. 
 We continued to see Diorhabda sp. presence and movement at Fort Carson Military Post 
at both salt cedar sites we currently monitor. This year, we also participated in Tamarisk beetle 
monitoring along watersheds in southeast Colorado and northeastern New Mexico. The stand out 
observation during the Diorhabda sp. survey this year was recovery of Coniatus splendidulus, 
the splendid tamarisk weevil, at many locations including Fort Carson. This insect is native to 
the Mediterranean region and is a natural predator of the Tamarix species. C. splendidulus is 
newly discovered in the west and is being tracked and monitored as part of the tamarisk 
biocontrol effort. 
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 At the end of the section for each military base, we provide a list of sites that are 
controlled and require further treatment by base personnel for successful containment or 
eradication. These sites will then be eliminated from the Biocontrol program so that resources 
can be spent on other established or new sites that require attention. Incidental observations at 
many of these controlled sites proved that many sites were not yet addressed. We suggest the 
focus be put on these sites in 2014 to ensure follow-up treatment. Additional lists of controlled 
sites can also be viewed in previous years' reports as well.  

Year to year we see variances in plant and insect activity and vigor, likely caused by 
climatic conditions. The conditions experienced in Colorado and Wyoming during the 2012-
2013 year is very similar to 2011-2012 year (Colorado Climate Center, 
http://climate.colostate.edu). Over the last several winter seasons, we've experienced below 
average moisture with little snow cover is suspected of not providing hospitable overwintering 
conditions for many agents. We believe this is a large contributing factor at several sites where 
we found difficulty in gaining or maintaining insect establishment. As discussed in further detail 
below, much of Colorado and Wyoming is recovering from extended drought conditions since 
2010, however the significant precipitation that was received until July. Therefore the lack of 
moisture and high temperatures early on in the growing season impacted the seed bank, plants 
and insects and we will look at any effects of the late season rains during the following field 
season. 
 The drought and higher temperatures we experienced in much of Colorado and parts of 
Wyoming persisted throughout the winter and into the summer of 2013. The following 
information was sourced from National Oceanic and Atmospheric Administration, NOAA 
National Climatic Data Center (http://www.ncdc.noaa.gov).  From August 2012 to July 2013, the 
temperatures were above normal in most of Colorado, near normal in north-central Colorado and 
above normal in southeastern Wyoming. The precipitation was much below normal for 
southeastern and eastern Colorado and below normal for the rest of the state. Majority of the 
state of Wyoming was ranked below or much below normal and was the record driest for south 
central Wyoming, with the exception of much above normal precipitation in the northeast. 
During the growing season, in Colorado, the temperatures were above normal east of the Rockies 
and much above normal west of the Rockies. Above normal temperatures in about half of the 
state of Wyoming, north and southeastern, much above normal in the other half, southwest and 
northwest corner. The precipitation is below normal in the eastern half of Colorado and near 
normal in the north and west. Much below normal precipitation was recorded in southeastern 
Wyoming, below normal in most of the state, and much above normal in the northeast edge. 
According to the National Integrated Drought Information System (NIDIS, drought.gov), the 
majority of El Paso county suffered from moderate drought to extreme drought in the 
southeastern corner in 2013. These drought conditions persisted since 2010. The total 
precipitation for Colorado Springs, was 43.7 cm (17.2 inches) between April and September 
2013, reported by the National Service (www.crh.noaa.gov). This precipitation was 9.9 cm 
higher than average during that time period. Much of Colorado experienced above normal 
rainfall in late summer, between July and September this year, causing major flooding in many 
areas, thus impacting precipitation data. Unfortunately, much of the precipitation that fell during 
that time was in the form of short durations of heavy rains unable of absorbing into the dry 
ground, resulting in runoff and subsequent flooding. 
 Portions of Pueblo County were in a severe to extreme drought throughout the summer of 
2013. The majority of Arapahoe County suffered from moderate drought conditions with severe 
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drought experienced in the southwestern edge. The northwest tip of Jefferson county was normal 
this year, whereas the majority of the county was abnormally dry or in a moderate drought. 
Laramie County, Wyoming experienced abnormally dry to moderate drought conditions during 
the field season. This data shows a slight relief from the more severe drought conditions suffered 
throughout most of these areas in 2012. The current drought conditions, as of mid-January 2014, 
shows an increasing improvement. El Paso county is experiencing abnormal dry conditions to a 
moderate drought. The southern tip of Jefferson county is abnormally dry, while the rest of the 
county as well northern Colorado, including Arapahoe county are not in a drought. Overall, the 
majority of Colorado is in category D0, abnormally dry, with some eastern counties showing 
high intensity droughts, from D1 moderate to D4 exceptional. About half of the state of 
Wyoming is currently experiencing normal conditions, out of a drought, including Laramie 
County. The other half is abnormally dry, with a couple pockets of moderate drought.  
 As always please send us any comments 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 2013 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 2013  
 Toadflax stem infestations, collected in May 2013 

 
Discussions of biocontrol agent establishment and damage reported in these tables are found 
within the subsequent sections for individual installations.  
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Air Force Academy 
 
 
 We randomly point-sampled the four field 
bindweed sites, FBferl, FBmtr1, FBmtr2 and 
FBstadium, in 2013. During the surveys, we did not 
observe any biocontrol activity. The bindweed 
plants at all four sites appeared dry and wilted, as 
they were surveyed in July, during the drought.  At 
FBstadium, we collected five points emanating 
from each of the three release points, for a total of 
15 points. Only five of the points contained 
bindweed with 1-20% weed cover. In 2007, ten 
points were taken around each of the three release 
points and 16 of the 30 points contained bindweed, 
with 1-30% weed cover. In 2012, no biocontrol 
activity was observed and eight of the 15 samples 
contained bindweed, all 15-30% weed cover. No 
biocontrol agents were observed in the last two 
years, the difficulty in mite establishment may be 
due to the disturbance level of the area, within an 
open field used for parking during events and the 
maintenance zone for the large stadium digital sign. 
The field bindweed infestations at FBmtr1 and 
FBmtr2 were medium density, four of the 10 quadrats 
had 1-30% weed cover. During the survey on June 
11th, we observed possible Aceria malherbae damage 
beginning to appear at FBmtr1. The data shows a pattern developing at FBmtr1 and FBmtr2 
since establishment of the sites in 2010. We recovered A. malherbae at both sites in 2011, within 
the medium density infestations, comparable to the current infestations. In 2012, we did not 
observe any biocontrol activity, although the weed density decreased. On July 11, 2013, we 
made a supplemental release of A. malherbae at FBstadium and FBmtr2 (Figure 1). Although the 

field bindweed at FBferl was medium density, the majority 
of the remaining bindweed was growing along the roadside 

and within riprap erosion control rocks. Only two of 
the samples contained bindweed, with 10-15% weed 
cover. In 2007, eight of the ten quadrats had bindweed, 
with10-30% weed cover. In 2012, the early season 
growth was sparse, only two of the 10 samples 
contained bindweed, with 10-25% weed cover. A. 
malherbae was last observed at the site in 2011, and 
the overall status of the site was very similar in 2012 
and 2013.  
 We point sampled the common Mullein site, 
CMdead, this year, after two years of sampling a 

Figure 1. We released mite 
infested bindweed plant 
material at FBmtr2 on July 
11, 2013. 

Figure 2. Sparse common 
mullein at CMdead. 
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100mx25m area that did not appropriately capture data for this weed species. Since the weed 
infestation was low density, it was evident that we were unable to capture enough mullein using 
that protocol, only four of the 79 quadrats contained mullein in 2012 (Figure 2). This year, we 
sampled patches of mullein, containing at least one mullein plant. The result was a total of ten 
points, with 10-45% weed cover. We did not observe the biocontrol agent Gymnetron tetrum, 
released in 2011. 
 We collected 30 toadflax stems from each yellow toadflax site on the Air Force Academy 
in the spring to look for evidence of the biocontrol agent Mecinus janthinus. This biocontrol 
agent is a stem-boring weevil, whose larvae mine the toadflax stems causing reduction in 
flowering and seed production. The stem dissections revealed no evidence of M. janthinus. This  
unsuccessful establishment of the biocontrol agent is most likely due to it being host specificity 
to Dalmatian toadflax, with limited success feeding on yellow toadflax. A cooperative effort is 
currently underway between the Colorado Department of Agriculture and USDA APHIS to field 
a new species of M. janthinus that is host-specific to yellow toadflax. As of spring of 2013, field 
and lab studies were ongoing and no date of availability is yet known. 
 In 2013, we sampled three yellow toadflax sites. We point sampled YTcomm3 where 
yellow toadflax was abundant, and collected a total of ten points, nine of which had 5-25% weed 
cover and one with 60% weed cover. No biocontrol releases were conducted at this "site", 
however it was added to the set of monitoring sites in 2005. Therefore, since that year, all data 
recovered here shows dispersal of biocontrol agents from nearby sites. We will continue to 
monitor this site for dispersal or consideration of further treatment should it is stay in the 
program. This year, we recovered the biocontrol agents Gymnetron antirrhini and 
Brachypterolus pulicarius in 30% of the samples at YTcomm3. In 2005, we collected data from 
nine points, seven samples contained between 1 and 25% weed cover, no toadflax was  recorded 
in two quadrats.  
 We sampled the modified 25mx9m transect at YTcomm1. The yellow toadflax 
infestation was patchy, mostly confined to the edges and within scrub oak stands within the 
ponderosa pine forest. About a third of the 29 quadrats contained at least 40% weed cover, a 
third contained between 1 and 25% weed cover and a third contained no toadflax. We observed 
minimal feeding damage, but G. antirrhini and B. pulicarius were present in five quadrats, with 
an abundance of G. antirrhini present in one of the samples. In 2004, five of the 18 quadrats 
sampled contained no toadflax and half had 5-25% weed cover. No sign of the biocontrol agents 
Calophasia lunula or M. janthinus were recovered, which were experimentally released in 2011; 
perhaps signifying a lack of winter survival of the species. 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. M. janthinus typically prefers Dalmatian toadflax and data show 
limited success in yellow toadflax infestations. This year, 72% of the samples contained no more 
than 25% weed cover, compared to 69%  of the samples in 2012 and 51% in 2011. The overall 
weed density showed a slow decline at YTcomm1 and biocontrol activity remained somewhat 
steady. Research indicates varying degrees of success by G. antirrhini. The adult weevils feed on 
the foliage which can stress the plant and reduce vigor. The larvae feed on the seeds, and can 
potentially reduce the seed production of a yellow toadflax plant by 20% to more than 80%.  The 
reduction in weed density we have observed may be attributed exclusively to G. antirrhini 
feeding or a combination of factors including biocontrol and ongoing drought conditions. After 
the increased precipitation received in late 2013 and early 2014, we will be able to observe any 
changes to the weed and insect densities that may be climate related.  
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 The yellow toadflax infestation at YTice2 consisted of small patches throughout the field 
(Figure 3). Unfortunately, the 50mx25m transect did not capture very much toadflax, and we 
may consider transitioning to the point sampling method for 
this site in the future. This year, only 
11% of the 62 sampled quadrats 
contained yellow toadflax with 1-
30% weed cover, compared to 14% 

of the 63 quadrats in 2012, with weed 
cover at 5-35% and 29% contained 
and percent cover ranged from 10% 
to 70% in 2011. Overall, the weed 
infestationwas low density, 
continuing to decline, with one patch 
of medium density flowering toadflax plants, 
on the northeast portion of the site. We 
recovered B. pulicarius and G. antirrhini in 
one sample each. We released M. janthinus 
in 2011 but did not record evidence of the 
weevil during the survey or in the toadflax 
stem dissections. The site was established in 
2007, the base survey shows 21 points were 
recorded, only two contained at least 40% weed cover, 13 contained 1-25% weed cover.  
 We visited the Canada thistle site CTice1 on June 11, 2013 and discovered that  the site 
appeared to have been sprayed earlier in the season or in the fall. Although fairly low density in 
2012, we only located three thistle plants and other vegetation exhibited the effects of being 
chemically treated. We discussed the status of the site with Brian Mihlbachler and although 
unaware the site was treated, affirmed the possibility. Given the circumstances, we removed our 
transect stakes and sign in July and the few remaining plants will be sprayed again this year. For 
some background on the site, it was established in 2000. In 2001, 29 of the 39 quadrats contained 
Canada thistle with 5 to 60% weed cover. In 2012, we sampled a modified 30m transect, and 
recorded patchy thistle throughout the area, overall low density, 58% of the samples contained 
thistle, 79% contained no more than 10% weed cover. During the survey last year, we observed 
Cassida rubiginosa foliage damage as well as Urophora cardui galls. In 2011, 30% of the 40 
samples contained at least 40% weed cover and 45 contained no more than 10% weed cover. 
Since the Canada thistle infestation at this site has become very sparse dense, the plan it to 
transition the site for final treatment for eradication.  

Figure 3. G. antirrhini at 
YTice2. Yellow toadflax is 
grew in small patches 
throughout the field.  
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 This year, we saw control of two 
Canada thistle sites, CTice2 and CTploop. We 
visited them twice during the season and 
found the sites minimized to a manageable 
size for a final herbicide treatment. We 
discussed the status of the site and with Brian 
Mihlbachler and determined the sites would 

be chemically treated during the 
summer. Upon returning to 
CTploop, on July 10th, the site 
appeared treated. This year, during 
each visit in June, we observed C. 
rubiginosa foliage damage and U. 
cardui galls at CTice2 and Larinus 
planus, Rhinocyllus conicus and C. 
rubiginosa larvae at CTploop. In 
anticipation of final herbicide 
treatment, we collected a total of 50 
insects from CTploop in June, and 
relocated them to CTkettle (Figure 
4). We attempted to collect insects 

from CTice2, however were unable to 
recover sufficient numbers to warrant 
redistribution. At CTploop, the Canada 
thistle infestation in 2013 was a fairly 
small patch, approximately 20mx20m. 

The site was established in 2003 and in 2004, ten points were sampled, seven contained thistle 
with 5-25% weed cover. In 2012, we sampled the modified 40m transect where one small patch 
of thistle remained, much smaller in size than the original polygon. Only about half (52%) of the 
29 samples contained thistle, 90% of the all the samples contained no more than 20% weed 
cover. In 2011, 30% of the 30 quadrats sampled contained a minimum of 40% weed cover and 
57% contained no more than 20% weed cover. Both adult R. conicus and U. cardui galls were 
observed during the 2011 survey. We reported low density and small infestation size at CTice2 
this year. The site was established in 2000. In 2001, 25 of the 32 samples contained between 1 
and 25% weed cover, no biocontrol agents were yet recovered. In 2012, we point sampled the 
patchy Canada thistle infestation, primarily concentrated around the shrubs and narrowleaf 
cottonwood trees. These Canada thistle plants were thriving, being protected and shaded by the 
surrounding vegetation. (Figure 4). Just under a third of the samples had medium to high density 
thistle infestations. We observed R. conicus and C. rubiginosa feeding damage. We did not 
observe signs of herbicide treatment at CTice2 upon our field visits this season. 
 . The Canada thistle infestation at CTkettle was low density, very sparse, mostly scattered 
throughout the area. We did not observe any biocontrol activity during the survey this year, 
however, most plants were still in the budding stage, only a few plants were flowering, which 
may limit the chance of viewing high numbers of insects. We noted great plant diversity at this 
site, rich with many natives, despite many other weed species being present, including St. 
Johnswort, yellow toadflax and leafy spurge. We sampled the 50mx25m transect and only 16 of 

Figure 4. L. planus collected from CTploop 
on June 26, 2013 (bottom left). The thistle 
infestation at CTice2 largely controlled, 
the remaining Canada thistle plants 
remained around the cottonwood tree (top 
and bottom right).   
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the 62 quadrats contained thistle. The percent cover of the 16 quadrats ranged from 1 and 30% 
weed cover. In 2004, 12 of the 52 quadrats had at least 40% weed cover, 30 of the 52 had 
between 1 and 25% weed cover and 6 had no thistle. We did not observe biocontrol agents 
during the 2004 survey. In 2012, the data indicated a patchy weed distribution within the mixed 
grassland/shrub/riparian area. We recovered R. conicus adults and eggs as well as observing 
foliar damage from C. rubiginosa. Only 24% of the 58 samples contained thistle, all less than 
30% weed cover, compared to 37% sampled in 2011 that contained Canada thistle, 10% of 
which were medium to high density. We reported a decrease in percent weed cover as well as 
more biocontrol agents in 2012 from the previous years. We inquired about the future of this site, 
indicating that the best approach for this site may be to chemically spot-treat the Canada thistle 
infestation as well as other invasive species. 

  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
  
 Brian Mihlbachler identified a Canada thistle infestation that could be included in the 
biocontrol program. It is located along Goat Camp Creek, west of our CTploop site and adjacent 
to the abandoned CMtrack site. We sampled the site and discovered an abundance and diversity 
of biocontrol agents present (Figure 5). We observed C. rubiginosa, Ceutorhynchus litura, L. 
planus, R. conicus and U. cardui galls. The insects self-dispersed from CTploop and/or other 
nearby thistle sites. We collected data from ten points, the site is high density, 60-95% weed 
cover.  The Canada thistle infestation follows the creek on both sides, surrounded by grasses and 

Figure 5. We observed an abundance of 
biocontrol agents at the new site along 
Goat Camp Creek. C. rubiginosa larvae 
feeding on a Canada thistle leaf (top left). 
High density Canada thistle present along 
the creek (bottom left). Mating pair of L. 
planus atop seedheads (top right). U. 
cardui gall on Canada thistle stem 
(bottom right).  
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mixed natives and weeds. We will continue to protect and monitor the biocontrol activity at this 
site.  
 We sampled the 50mx25m transect at DKrailroad in July 2013. The diffuse knapweed 
was sparse, the majority of the plants were growing in a strip along the railroad. Only 21% (13 of 
the 62) of quadrats sampled contained 
knapweed, with 1 to 30% weed cover (Figure 
6). In 2012, the knapweed infestation was 
reported to be abundant along the slope facing 
the railroad and patchy into the 
grassland/montane upland. Of the 61 samples, 
18% contained at least 40% weed 
cover, which was a slight increase 
from 13% of samples in 2011. In 
2012, 64% of the quadrats contained 
no more than 20% weed cover, 
compared to 69% in 2011. During the 
first year of data collection in 2009, 
we recorded at least 40% weed cover 
in 36% of samples and 46% contained 
1-25% weed cover. Data show a 
somewhat significant decline in overall 
knapweed abundance and density since 
establishment of the site in 2009. This year, we recovered Larinus minutus in just three samples. 
Each year, in late summer, we collect seedheads and roots from each active diffuse and spotted 
knapweed biocontrol site. We dissect the roots and seedheads to examine the biocontrol agents' 
reproduction rate, dispersal and damage. At DKrailroad, we did not recover any seedhead or root 
feeders in the samples dissected this year. Last year, we recovered Urophora affinis in 5% of the 
samples and L. minutus in 1% of the samples. In previous years, we also recovered U. 
quadrifasciata in seedhead samples. If we continue to see low numbers of bicontrol agents and 
the diffuse knapweed infestation remains steady, we recommend additional bicontrol agents to 
see increased progress. We will address this in 2014. 
 In 2012, we abandoned the diffuse knapweed site, DKhwy83. A watershed construction 
project has been underway at this site, for the last two seasons. Base personnel requested we 
return in 2013 to re-establish the biocontrol site to address the resurgence of knapweed plants. 
The revegetation that was conducted at the site was unsuccessful. Since the future of the site was 
not clear, we point sampled the site collecting data from ten points. There was an abundance of 
diffuse knapweed surrounding the large bare patch of dirt in the center of the site as well as many 
other weed species, including Kochia, Russian thistle, clover, etc (Figure 7). Fortunately, we 
observed several L. minutus, one U. affinis and one U. quadrifasciata, as well as many L. 
minutus emergence holes on the seedheads of last year's knapweed plants. At the end of the field 
season, we discussed the future of this site again. Brian informed us that another round of 
herbicide treatment began in September 2013 and CSU is planning a second attempt to re-
vegetate the site next season. We will abandon the site again, but due to the high number of 
biocontrol agents observed this year, we are hopeful the population will persist and stabilize any 
re-growth upon completion of the project and surrounding infestations. 
  

Figure 6. Patches of bare ground (left) 
and diversity of native plants were 
present at DKrailroad (right).  
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 Our site SKmonck was established in 2004, when it was primarily spotted knapweed. 
Over the years, the spotted knapweed was replaced by a combination of diffuse knapweed and a 
possible hybrid species. To avoid further confusion, we can change the name of the site to 
DKmonck, for future data collection. The diffuse knapweed is fairly sparse, highest density on 
top and base of the hillside, along the trees and creek (Figure 8). We collected data along the 
50mx25m transect. More than half (57%) of the samples contained no knapweed while 43% 
contained between 1% and 30% weed cover. Last season, only 23% of the 42 quadrats contained 
knapweed, all 5-35% weed cover. In 2011, 48% of the samples contained knapweed with 5-55% 
weed cover. For comparison, in 2004, half of the samples contained no knapweed, 23% of the 44 
samples contained at least 40% weed cover and 15% contained 1-25% weed cover. This year, we 
did not detect any noticeable feeding damage. No root feeders were recovered during the 
knapweed dissections, however Cyphocleonus achates root damage was observed. We dissected 
200 seedheads, recovering U. affinis and L. minutus in 4% and 6% of the samples, respectively. 
This was double the infestation rate of last years. The number of biocontrol agents observed 
during the survey and dissections remains somewhat steady since 2011.  

  
 
 
 
 
 
 

 
 Early in the season, we were informed about plan to chemically treat all spotted 
knapweed on the Air Force Academy. On July 18, 2013 we returned to our current spotted 
knapweed sites, SKploop1 and SKploop3, to remove any bicontrol agents for redistribution to 
diffuse knapweed sites, if possible. We observed L. minutus and U. affinis and/or U. 

Figure 7. DKhwy83 in July 2013 after completion of erosion control 
project, bare dirt in the center surrounded by an abundance of weeds, 
including diffuse knapweed (top). We observed many L. minutus  that 
persisted after the ground disturbances (right).   

Figure 8. Low to high density diffuse 
knapweed infestation at SKmonck 
(left). L. minutus were recovered 
during the survey as well as in 4% of 
seedhead samples dissected (above). 
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quadrifasciata at both sites, but not enough to collect and relocate. The current spotted knapweed 
infestation at SKploop1 was concentrated in the drainage, none on the upland. Last year, we 
reported 95% of the samples contained no more than 20% weed cover, compared to 82% in 
2011. The first year of monitoring in 2004, shows about half of the quadrats sampled contained 
knapweed, 47% contained between 1-25% weed cover. The weed infestation at SKploop3 was 
also fairly low density, consisting of patchy spotted knapweed distribution, 97% of the samples 
contained no more than 20% weed cover last year. In 2004, only one of the 41 samples contained 
at least 40% weed cover and 39% contained between 1 and 25% weed cover. C. achates, L. 
minutus, U. affinis and U. quadrifasciata were recovered during the 2012 survey and fall 
knapweed dissections at both SKploop1 and SKploop3.  
 In the spring of 2012, a cooperative effort began between Texas AgriLife Research and 
Colorado State University (CSU), Colorado Natural Heritage Program (CNHP) to address weed 
species and sites that could be approached by both treatments. This year, we did not work as 
closely with CNHP, as we did not add any additional monitoring sites that needed further 
attention. However, we will continue to work with CNHP and be available for discussion when 
needed.      

 
Recommendations for 2014: 
 
 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 the future to successfully 
reach our goals.  
 In 2013, we observed successful dispersal and reproduction of several bicontrol agents at 
Canada thistle and knapweed sites. We also achieved successful control of several Canada thistle 
sites. These sites not only reached manageable sizes to warrant other effective methods of weed 
control but also were suppressed so it will be more difficult to re-infest the area after treatment. 
Despite these successes, we still recommend additional biocontrol efforts for several field 
bindweed sites and yellow toadflax.  We also saw control of several Canada thistle sites, where 
infestations have been reduced to chemically-manageable areas. The sites should receive final 
chemical treatment in 2014 if they were not treated in late 2013.  
 Consideration should be made for redistributing agents from other sites, if feasible, or 
purchase agents from commercial sources. We will continue our efforts for redistributing A. 
malherbae to our bindweed sites every year, as the mite is available, to ensure future control at 
these sites. In addition, coordination of base mowing personnel to institute a regular mowing 
schedule for sites that are not currently mowed, or permission to use a personal mower is 
encouraged. For yellow toadflax specifically, we should continue to 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 and follow through as new 
biocontrol agents are available for release. 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. 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.  
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 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 existing native 
vegetation, however, some are disturbed, along roadsides and inundated with other noxious 
weeds. Revegetation with native grasses and forbs would be ideal in many areas that were 
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 were successfully controlled and require follow-up have existing native 
plant communities and may not necessitate revegetation at this time. These sites should be 
monitored to ensure successful natural regeneration of native plants and displacement of the 
remaining noxious weeds.  
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0BTable 1. Current status of previously-monitored noxious weed sites considered to be under 
control. August 21, 2013.  

1BWeed 2BSite 3BCondition of Site in August 2013 

4BLeafy spurge 5BLSdoug 6BNo leafy spurge observed 

7BLeafy spurge 8BLSferl                               9BAppeared sprayed, very little leafy spurge              
present, along disturbed hillside 

10BLeafy spurge 11BLSnorthferl 12BScattered leafy spurge, in oaks and in the grass 

13BMusk thistle 14BMTice1                             15BNo thistle observed. Pine trees recently chopped down 
and left behind, tire track disturbance. 

16BDiffuse knapweed 17BDKbiketrail                        18BSome diffuse knapweed present, as well as the biocontrol 
agent Larinus minutus. 

19BSpotted knapweed 20BSKdead                               21BDiffuse knapweed present. This site needs further 
treatment, as suggested in previous years reports. 

22BSpotted knapweed 23BSKmtr                                 24BSpotted knapweed present.  Seems to be spreading, in the 
ditch and up the hill. This site needs further treatment, as 
suggested in previous years’ reports. 

25BSpotted knapweed 26BSKoldmon 27BOnly a few spotted knapweed plants observed. The site is 
controlled. 

28BSpotted knapweed 29BSKnpwr 30BSmall patch of spotted knapweed in oak grove. The site is 
mostly controlled. 
 

31BSpotted knapweed 32BSKploop2 33BNo knapweed observed. The site is controlled. 

34BSt. John's Wort 35BSJsantafe 36BNo St. John's Wort observed. This site was completely 



20 
 
 

controlled for several years. 

37BYellow toadflax 38BYTcomm2 39BA few yellow toadflax plants remain. The site is mostly 
controlled. 

 
 
 
 
 
 
 
 
Table 2.  Sites to be discontinued from monitoring by the biological control of noxious weeds 
program.  Terminal management for remaining weeds is recommended.  

40BWeed  41BSite Name 

42BCommon Mullein 43BNone 

44BField Bindweed 45BNone 

46BKnapweed 47BDKhwy83 

48BThistle 49BCTice1, CTice2, CTploop 

50BToadflax 51BNone 
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Buckley Air Force Base 
 
 At the beginning of the 2013 field season, we discussed future plans for some of our 
biocontrol sites with United States Fish and Wildlife Service (USFWS) land managers, Pam 
Sponholtz and Krystal Phillips. Some changes are planned for several historic sites in the 
northern portion of the base, including sites near Williams Lake and South Aspen Way. We 
monitored these sites in 2013 and will continue to do so, as well as work with base personnel to 
continue biocontrol efforts at these sites following new construction and revegetation, as the 
need arises. Efforts began to establish new sites in the southern portion of the base, with 
DTpanel. Here, there is a need for a natural approach to weed control, due to the proximity to 
waterways, low disturbance level and no current plans for development.  
 All three thistle sites were surveyed this year. We surveyed the 50mx25m transect at 
CTaspen and observed significant foliage damage and insect activity on all Canada thistle plants 
at the site (Figure 9). Biocontrol agents were recorded in 66% of the sampled quadrats, with an 
abundance of Cassida rubiginosa adults, larvae and foliage damage, as well as Rhinocyllus 
conicus infesting seedheads and Urophora cardui galls. The weed density declined this year.  
Fewer quadrats contained high percent weed cover. In 2013, 34% of the sampled quadrats 
contained at least 45% weed cover, compared to 26% in 2012 and about 55% in 2011. This year, 
roughly half of the quadrats sampled had no more than 25% weed cover, considered low to 
medium density.  The biocontrol agent populations are continuing to increase, coinciding with a 
decrease in weed cover. The diversity of biocontrol agents was considerably higher this year. C. 
rubiginosa was very active, compared to an abundance of U. cardui galls in 2011 and a mixture 
of insects in 2012. 
   

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 9. Large patch of heavily 
defoliated, stressed Canada thistle 
plants at CTaspen (left). 
Significant C. rubiginosa feeding 
damage (above). 
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 We sampled the 50mx25m transect at MTaspen. 
The musk thistle infestation is overall quite dense and 
widespread. This year, there was an abundance of first 
year rosettes, consistent with last year’s report that the 
majority of plants were in their second year (Figure 10). A 
few sections of the site appeared to be crushed or trampled, many old musk thistle stalks and 
other vegetation lying down. In 2013, only 19% of the 62 sampled quadrats contained high 
medium to high density weed cover (at least 50%), compared to 56% in 2012 and 63% in 2011. 
We detected R. conicus, C. rubiginosa and Trichosirocalus horridus in 26% of the quadrats, and 
most plants showed signs of stress. Many of the large plants had severe feeding damage (Figure 
10). We continue to observe a healthy biocontrol population at MTaspen and a steady decline in 
weed density and vigor. Plans are underway to revegetate the greenway, where CTaspen and 
MTaspen sites are located, in 2014 or 2015. We will be available to coordinate follow up 
biocontrol efforts as needed.  
 We point sampled CTwlake, due to the small size of Canada thistle infestation. We 
observed an established C. rubiginosa population, although only detected one larvae and four 
adults in one quadrat. We also observed R. conicus adults and eggs on the seedheads this year. 
Canada thistle was abundant along the bank of the dry lake, and sparse within the rocks of the 
dam. Four of the 10 samples contained less than 40% weed cover and three of the 10 contained 
more than 50% weed cover. The weed distribution continues to be sparse within the original 
2003 polygon, but extends beyond the polygon, as first reported in 2012, along the bank of the 
dry lake to the west. The lake is mostly dry, aside from natural fill from rainfall. The lake was 
allowed to dry up in anticipation of a project scheduled to begin in 2015, in phases, to remove 
the dam and restore the natural drainage and vegetation. This project will affect several sites in 
the area. We will continue to monitor the weeds and biocontrol agents until the project begins 
and follow up with any control needed after ground disturbance.  

 

Figure 10. MTaspen in the foreground, flowering 
Canada thistle at CTaspen in the background. An 
adult C. rubiginosa and extensive damage on musk 
thistle (bottom right). First year growth inside a 
quadrat sample at MTaspen (top right). 
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While sampling our LSsfence site, we discovered 
a very successful establishment of C. rubiginosa larvae 
feeding on a Canada thistle infestation along the creek 
and roadway (Figure 11). We should consider using this 
as a nursery site in the future. The larvae were active in 
early June. 
 We sampled the two 50mx25m transects at 
DTsaw. The toadflax infestation is expansive, but low to 
medium density, only two quadrats contained more than 
25% weed cover (Figure 12). The number of quadrats 
with at least 40% weed cover was approximately 11% for 
both 2011 and 2012. Eighty-five of the 91 sampled 
quadrats contained no more than 10% weed cover. We 
released 1,050 Mecinus janthinus weevils last season and recovered M. janthinus in 10% of the 
30 stems collected for dissection. In addition to field samples, each spring we collect 30 stems 
from each toadflax site to investigate the agents' successful reproduction, dispersal and damage 

to the toadflax plants. This is the first recovery of M. 
janthinus at this site since its' establishment as a 
biocontrol site. We observed minor feeding damage 
but no adults during the survey. 
 We established a new Dalmatian toadflax site 
in 2013, near the solar panel array near East Toll 
Gate creek. We released 525 adult M. janthinus on 
June 26th (Figure 13). The infestation is medium to 
high density and expansive, covering a little more 
than one acre within an active prairie dog colony. We 
established and sampled a 50mx25m transect, 
positioned in the most dense patch of toadflax on a 

slight slope that should provide adequate snow cover 
for the beetles to overwinter. The base survey showed 
15% of the sampled quadrats to contain at least 50% 
weed cover, and 77% contained no more than 25% 

weed cover. In the spring of 2014, we will collect 30 stems from this new site for signs of 
establishment of overwintering M. janthinus. 

  

  
 
  

  

Figure 13. New site in 
2013, DTpanel (far 
left). Releasing M. 
janthinus (left). 

Figure 12. Student workers, 
Blair Denman (left) and Kory 
Davis (right) sampling Dalmatian 
toadflax at DTsaw. 

Figure 11. C. rubiginosa feeding 
on a patch of Canada thistle 
near LSsfence. 
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 We monitored 16 field bindweed sites in 
2013, using random point sampling to record 
changes in weed distribution and density and 
identify presence or absence of the biocontrol 
agent Aceria malherbae. Two sites, FBfw1 and 
FBfw2 were both treated with herbicide prior to 
our field visit, leaving many dead or 
undistinguishable bindweed plants. Little to no 
mite damage was visible. Due to the proximity of 
these sites to office buildings and the high 
visibility, it is likely these sites will continue to 
be sprayed, therefore these sites will be 
abandoned. As we reported last year, FBsteamboat was 
used as overflow parking and as a dump site and was 
unable to be surveyed. A follow-up visit in 2013 
determined the disturbance level is too high and will no 
longer be a good candidate for biocontrol. Of the remaining 
14 sites, we continue to find bindweed to be widespread 
with medium or high density at 12 sites. We recorded low 
density at two sites, FBsaw1 and FBsaw2, as well as 
improved recovery of A. malherbae in 30% of the sampled quadrats at FBsaw2, compared to 
zero in 2012. We determined FBsaw1 to be controlled, with very low density.  All quadrats 
contained less than 20% weed cover, compared to 7 of 10 quadrats with 5-40% weed cover in 
2006. There was no bicontrol activity detectied for two consecutive years or enough bindweed to 
warrant future releases. The area is highly visible and is regularly maintained and with regular 
upkeep any future spread should be minimized.  
 Unfortunately, only minimal A. malherbae presence was confirmed at five of the 
remaining 14 bindweed sites, FBaspen, FBplayground, FBrv, FBrvwest and FBsaw2. Although 
several sites, for example FBrv, remained steady with significant mite damage on several plants 

throughout the site (Figure 14). We addressed the need of many field bindweed sites for 
supplemental mite releases. Research Associate Johnny Bible from the Entomology department 

Figure 15. Releasing mite infested bindweed at FBrvwest (left) and FBsfence1 
(right).  
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in Bushland, TX sent bindweed mite infested plant material for redistribution where needed 
(Figure 15). We released bindweed mites at 10 sites on Buckley Air Force Base on July 11, 
2013, FBaspen, FBbreckenridge, FBnegate1, FBnegate3, FBplayground, FBpovresale, FBrv, 
FBrvwest, FBsfence1 and FBsfence2. The base mowing contract was awarded in late August, 
therefore many sites were mowed by the contractors at least once following the releases. Krystal 
Phillips was able to hand mow five sites (FBnegate1, FBnegate3, FBplayground, FBpovresale 
and FBsfence1) 10-15 ft around the new release points, to help spread the newly established mite 
populations. We will continue to monitor the effectiveness of the releases and agent established 
in upcoming seasons, as well as supplement existing populations, depending on availability. 
 We sampled six leafy spurge sites this year and deemed one completely controlled.  
Early in the field season and during biweekly pitfall trap surveys into October, we visited the 
LSrunway site and no leafy spurge plants were found (Figure 16). Leafy spurge never returned 
after the extensive damage and large Aphthona sp. population we observed in 2012. In 2004, the 
original site, 29 of the 44 quadrats sampled contained more than 40% weed cover, 12 of the 44 
samples contained at least 75% weed cover. This is one of the most successful biocontrol sites 
we have monitored during this program. 

 
 We surveyed the three modified transects at LSnorthfence, and only observed one 
Oberea erythrocephala in the north transect and one Aphthona sp. in the west transect. We 
returned later in the season to again check for insect activity, but were unable to detect additional 
biocontrol agents.  It is possible that we sampled the site prior to the peak activity levels 
(sampled in early June) or the insects were slower to recover, after the release of 1,600 adult 
Aphthona sp. last summer, which is common. Up to this point, biocontrol agent establishment at 
this site proved to be challenging. In 2009, 3 of the 17 quadrats randomly sampled prior to the 
transect sampling contained biocontrol agents, A. flava and A. nigricutis. The "west" transect 
continued to be abundant, expanding from original extent. The "east" transect was patchy and the 
"north" sparse, this trend shows no significant changed since establishment of the site in 2009. 
Transect comparisons shows that in 2012, 40% of the quadrats sampled contained at least 40% 
weed cover, compared to 73% in 2011. This year, 66% of the samples contained at least 40% 

Figure 16. LSrunway in 2010, with a couple small patches of high 
density leafy spurge (left). LSrunway in 2012, covered in 
Aphthona sp. (right). LSrunway completely controlled in 2013 (top 
right). 
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weed cover and 29% contained no more than 25% weed cover, compared to 47% of samples 
recorded in the base survey in 2009. The overall weed density appeared to be lower this year 
than in 2011 or 2012, but higher than 2009.  
 We point sampled several patches of healthy leafy spurge that surround the dry Williams 
Lake at LSwlake. The patches of leafy spurge are still within the original polygon mapped in 
2003, however it is much more sparse and non-contiguous. Of the 40 quadrats sampled, 21 
contained at least 40% weed cover and 12 contained less than 25% weed cover. In 2004, 29 of 
the 77 randomly sampled points contained at least 40% weed cover, 24 of the 77 quadrats 
contained between 1-20% weed cover. We recovered biocontrol agents, Aphthona sp., Aphthona 
czwalinae and O. erythrocephala, from 13% of the sweep samples. The biocontrol agent 
numbers decreased from 2012, however we sampled half the site after a rain event, with wet 
ground, which likely affected insect counts. In 2012, 74% of the quadrats sampled contained at 
least one biocontrol agent, compared to 55% in 2011. Between 25-30 points were sampled each 
year. Current plans are underway to remove the dam at Williams Lake and restore the natural 
drainage, scheduled to begin 2014-2015. We will continue to monitor the insect activity to 
prevent future reinfestation.  

  We point sampled the low to medium density leafy spurge infestation at LSsfence. Only 
two Aphthona sp. were recovered in two of the 10 quadrats. The weed distribution was patchy 
and all quadrats contained 1-30% weed cover. The infestation has decreased dramatically from 
the original site, but remained steady over the last two years. In 2006, 9 of the 28 quadrats 
contained at least 40% weed cover, 15 of the 28 quadrats contained 0-25% weed cover. Three of 
our leafy spurge sites, LSnorthrun1-3, are randomly point sampled only to estimate weed 
abundance, density, height, and seed production, as well as insect data. At LSnorthrun1, 6 of the 
10 quadrats contained at least 40% weed cover. In 2006, half of the 10 quadrats contained no 
leafy spurge, the other half contained 15-60% weed cover. This year, we observed Aphthona sp., 
Oberea erythrocephala and minimal feeding damage at two points (Figure 17). We recovered 
very large numbers of Aphthona sp. from 70% of the quadrats sampled. We continue to see high 
numbers of Aphthona sp. at this site, likely due to presence of beetles from surrounding sites. At 
LSnorthrun2, 6 of the 10 quadrats contained less than 30% weed cover and biocontrol agents 

Figure 17. Comparison of leafy spurge density at LSnorthrun1 in 2010 (left) and in 
2013 (right).O. erythrocephala observed on leafy spurge at LSnorthrun1 this year 
(inset).  
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were recovered in 70% of the sweep samples, including Aphthona sp., Aphthona czwalinae and 
O. erythrocephala. In 2006, seven of the 10 samples contained 15-50% weed cover and one with 
85% cover. All 10 quadrats contained between 5 and 20% weed cover at LSnorthrun3, although 
no biocontrol agents were observed this year. During the survey, we contemplated the possibility 
that the beetles hadn't emerged yet at this site, in early June, since last year, the site was nearly 
controlled. We observed heavy defoliation, only a few leafy spurge plants remained and an 
abundance of Aphthona sp., possibly thousands, covering the plants. We'll revisit this site in 
2014 and see if the biocontrol agents dispersed from this site or if the population re-emerged. 
The North Run sites are becoming less dense and biocontrol numbers remain steady.  We expect 
to see successful control in the near future. Steady flea beetle activity over a long period of time, 
following the initial attack, will cause spurge emergence to slow and the infestation to become 
sparse. The larvae destroy the root system, both lateral and taproots, while the adults feed on  
above-ground foliage, weakening the plants, and flowering and seeding will subside.  
   

     

Recommendations for 2014: 
 
 Due to the expanse of field bindweed  base-wide, we should look at continually 
augmenting the biocontrol populations to ensure population maintenance and efficacy at each of 
our bindweed biocontrol sites.  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 
existing native vegetation however, most are disturbed, along roadsides and inundated with other 
noxious weeds. Revegetation with native grasses and forbs would be ideal in many areas that 
were 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.  
 
 
 
 
 
 
 
 
 
 
 
Table 2.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 
program.  Terminal management for remaining weeds is recommended.  
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52BWeed  53BSite Name 

54BField Bindweed 55BFBfw1, FBfw2, FBsaw1, FBsteamboat 

56BLeafy Spurge 57BLSrunway 

58BThistle 59BNone 

60BToadflax 61BNone 
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Fort Carson Army Base 
 
 During the 2013 
season, we monitored the 
biocontrol activity at two 
tamarisk sites, in Training 
Area 36 and Teller 
Reservoir, at Fort Carson 
Military Post. We 
followed a combination 
of our Texas AgriLife 
Research and Tamarisk Coalition protocols to survey for Diorhabda carinulata using timed 
insect counts and insect sweeps. The timed counted were taken 5-10 meters apart, by three 
people at each of the GPS point locations. At Section36, we collected four GPS location data 
points, 25 sweeps each (100 total sweeps) and four two-minute timed counts. We conducted 
modified two-minute counts due to the heavy mosquito infestation. Defoliation was low 
throughout the infestation, at approximately 5%, though high numbers of D. carinulata. were 

observed. All life stages of the 
beetle were recorded, eggs, early 
and late stage larvae instars and 
adults. A total of 142 early and 44 
late stage larvae, 228 adults and 24 
egg clusters were counted during the 
survey. This year, we also recorded 
other insects, to identify any 
potential predation. Very few other 

insects were recovered in the sweep 
samples or observed on the tamarisk; 
therefore we do not suspect the 
occurrence of significant defoliation 
this year. For the second consecutive 
year, we conducted the surveys after 
a heavy summer rain, the eastern 

region and drainage was flooded (Figure 18). This limited access to 
many points around the infestation, which may affect the insect counts. 
 We collected data from 18 GPS points (450 sweeps total) at Teller Reservoir. We also 
conducted five-minute timed insect counts at each of the GPS point locations. Very high 
numbers of D. carinulata were recovered during the survey. The larvae, egg clusters or adult 
beetles were so abundant at three GPS point locations, that they weren't able to be thoroughly 
counted during the five-minute time limit. We counted a total of 1847 early stage and 148 late 
stage larvae, 4118 adults and 690 D. carinulata egg clusters (Figure 19). For the first time, the 
biocontrol agent Coniatus splendidulus was observed in six of the GPS locations at Fort Carson  
(Figure 19). This biocontrol agent was newly discovered across the state of Colorado in the last 
couple years. A total of 7 adult C. splendidulus and 18 pupae cages were recorded. D. carinulata 
egg clusters and C. splendidulus were counted at each sweep location, since they were are not 
able to be collected in the sweep net.  

Figure 18. Section36 site in 
August 2013, drainage 
flooded. 

Figure 19. Biocontrol 
agents at Teller Reservoir. 
An adult C. splendidulus 
(above left) and Diorhabda 
sp. egg cluster (left). 
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 Two GPS locations revealed 5% re-foliation. Varying levels of tamarisk defoliation was 
observed, ranged from 0% to 80%. One point with no defoliation, here only two samples were 
taken due to limited access, one point 80% and ten points 5% defoliated. This year, defoliation 
was not as apparent since the beetles' arrival in 2011 or in 2012, however high numbers of 
biocontrol agents persist. Low densities of other insects were observed, primarily ants, 

leafhoppers and spiders, unlike the high numbers of ants 
observed last season. We do not 
expect predict significant 
predation of D. carinulata by these 
insects.  Kochia and Canada thistle 
were abundant throughout the dry 
reservoir. On the second day of 
surveying, we were rained out, 
followed by very heavy rain events 

over the next few weeks. These rain events led 
to overflowing and debris flowing over the 
dam. Upon a field visit on September 19, 2013, 

the reservoir was on "flooded" status, the tamarisk 
infestation was completely submerged (Figure 20). A few 
small, 6 to 7 foot tamarisk trees on the northeast edge of the 
waterline, were accessible and although about a foot 

submerged, a single D. carinulata and one occupied C. splendidulus pupae cage were observed. 
A few more adult D. carinulata were found on tamarisk trees on the upland, surrounding the 
reservoir. We will see if the above normal precipitation is a factor in beetle presence next year. 
For both Section36 and Teller sites, the trend over the last few seasons shows fluctuations in 
tamarisk defoliation and quantity of D. carinulata When high numbers of beetles are observed, 
defoliation is low and years with heavy defoliation, much lower numbers of beetles are recorded. 
It will be interesting to see if this ebb and flow pattern will continue in the coming years.  
 The data was submitted to the Tamarisk Coalition in 2011, 2012 and 2013 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 D. carinulata in 2014.  
  
 
   
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 

Figure 20. Flooded Teller 
Reservoir in September 
2013. Biocontrol agents 
observed on submerged 
tamarisk trees. 
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Figure 21. Photos 
of Teller Reservoir 
taken in summer 
2010 to 2013. 
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Rocky Flats National Wildlife Refuge 
 
 As part of the Integrated Pest Management (IPM) plan for Rocky Flats, land managers 
conducted herbicide treatment along the most traveled roadways on Rocky Flats in 2013. The 
approach was to spray roadsides 100ft in each direction from the centerline of the road to cut 
down on dispersal of seed and spread along the roads.  We discussed operations with United 
States Fish and Wildlife Service (USFWS) personnel, William Kutosky, who incorporated the 
biocontrol efforts into the plan. He flagged our biocontrol sites near the roadways and we agreed 
upon a buffer zone of 100-150 ft of the release points, as to avoid active biocontrol sites. The 
spray zone included roadways near the following biocontrol sites: FBsites4-9, FBhighroad1-2, 
FBnbuffer1-4, DTsite1-2, DTsfence(west), CTlindsay, MTnbuffer, DKnbuffer_card and 
DKnbuffer_line. The sites that would not be affected were DTweather, DTsfence(central and 
east), FBsites1-3.  
 We sampled twenty-one biocontrol sites and monitored one additional site at Rocky Flats 
in 2013. We checked the musk thistle site, MTnbuffer, for presence of biocontrol agents and 
observed many adult Rhinocyllus conicus and significant feeding damage and defoliation. Very 
few stunted musk thistle plants remained, compared to the abundance of healthy, tall musk thistle 
throughout the area last year (Figure 22). We visited the site on June 25, 2013, during the 
drought, which may have affected the musk thistle growth. One assumption is the dry conditions 

cause the thistle to be slower to emerge and reach average height. As we reported last year, it is 
likely that the large, healthy R. conicus population we monitored over the last few years was well 
established and damage was becoming apparent. The insect feeding and damage produces less 
viable seed and weakens existing plants. We will continue to monitor this site and see how the 
heavy rains during the remaining summer months affected the seedbank at this site. 

Figure 22. High density musk thistle at the MTnbuffer site on July 3, 2012 (left) 
and very few thistle plants observed on June 25, 2013 (right). Heavy defoliation 
and feeding by R. conicus (center). 
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 We visited the Canada thistle site twice 
during the 2013 field season. We were able to 
observe different biocontrol agents during their peak 
emergence and activity. On the first visit,  June 25th, 
we observed adult R. conicus, adult Larinus planus, 
Cassida rubiginosa larvae and abundant "window-
pane" feeding damage (Figure 23).  On July 16th, 
we sampled the 50mx25m transects, and again 
observed obvious C. rubiginosa larval feeding 
damage, as well as adults beetles, in addition to an 
adult R. conicus  and several Urophora cardui galls.  
Biocontrol agents were observed all over the site, 
however were not captured accordingly in the survey, 
as C. rubiginosa was only recorded in one quadrat, U. 
cardui galls in two quadrats and R. 

conicus in one quadrat. The Canada thistle site continues to have patchy distribution throughout 
the transect area, higher density along the creek, sparse further upland (Figure 24). Only 6 of the 
55 quadrats sampled had at least 40% weed cover, 19 of the 55 quadrats had between 1-25% 
weed cover and 27 of the 55 had no Canada thistle. In 2004, 27 of the 43 quadrats sampled had 
no thistle, 6 of the 43 quadrats had at least 40% weed cover, 19 of the 43 had between 1-25% 
weed cover. That same year, C. rubiginosa was recorded in 3 quadrats and U. cardui galls in two 
quadrats. U. cardui galls and significant C. rubiginosa larval feeding damage was observed in 
2011-2012, in addition to L. planus adults one Ceutorhynchus litura and stem damage reported 
last year. Studies on biocontrol for Canada thistle show that the best approach is to use multiple 
biocontrol agents to prevent reproduction. Three weevils, one tortoise beetle and one fly that 
attack different parts of the thistle were recorded at CTlindsay since establishment in 2004, and 
the thistle infestation decreased in size and density slightly and remains stable. During a late 
summer visit, we noticed the creek that flows into Lindsay pond was flooded and full of debris, 
and Lindsay pond was very low, possibly even dry and filled with mud and debris, following the 
heavy rain and flooding we experienced in the area. We'll continue to monitor the successful 
biocontrol agent populations and see how these rain events affected the thistle infestation. 

 

Figure 23. C. rubiginosa larval 
feeding damage evident on 
Canada thistle throughout 
CTlindsay in 2013. 

Figure 24. CTlindsay site in 2013, sparse 
on the upland (left), isolated high density 
patch of Canada thistle along the creek 
(below). 
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 Each spring we collect 30 Dalmatian toadflax stems from each site for dissection to 
investigate the agents' successful reproduction, dispersal and damage to the toadflax plants. The 
primary biocontrol agent our program have used for 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. The recovery of Mecinus janthinus remains steady at 

each site. 
  

 
 
 
 

 The weed infestations at all four Dalmatian toadflax sites continue to be on the decline in 
2013. At DTsite1 and DTweather, about half of the stems dissected contained adult M. janthinus. 
We point sampled these sites, collecting points at patches of at least 10 plants. At DTsite1, we 
observed medium to high density toadflax along the road and north of the road, lower density 
south of the road. Only six quadrats had at least 40% weed cover, nine quadrats had 1-25% weed 
cover. Eleven of the 20 quadrats contanied biocontrol agents, M. janthinus, Gymnetron antirrhini 
and Brachypterolus pulicarius. The toadflax at DTweather was low to medium density across the 
site, contained within a couple acres, in medium to high density patches (Figure 25). Twenty of 
the 27 quadrats had at least 40% weed cover, the other seven quadrats 20-35% weed cover. M. 
janthinus was recovered in 70% of the samples, and G. antirrhini in one quadrat. In 2004, the 
infestation covered approximately 3.5 acres, and although it was low to medium density, it was 
far more widespread and M. janthinus was just beginning to become established. Last year, 
fewer patches of toadflax were present, however had higher percent weed cover. The stem 
dissections at DTsite2 revealed M. janthinus adults and/or pupae in 92% of the stems. This year, 
we deemed the site controlled. Only a few toadflax plants were present along the roadside. We 
coordinated with William Kutosky to allow spraying operations in the area, to control the 
remaining plants. Last year, the weed distribution was sparse and we observed successful 
establishment of beetles. Due to the success of this site, we will no longer monitor DTsite2.  
 We collected and dissected about 30 stems from each of the three transect areas at 
DTsfence, east, west and center. Half of the stems dissected from the Sfence West had adult 
and/or pupae M. janthinus, 72% of the stems dissected from Sfence Central had adult beetles and 
we recovered adults and/or pupae M. janthinus from 93% of the stems from Sfence East. We 
point mapped DTsfence along transect lines, as we've historically done. The toadflax was low 
density along the East and Central lines, and medium to high density on the West lines. Only one 
quadrat had more than 40% weed cover, with 60% cover. Only 22% of the sampled quadrats had 

Figure 25. 
DTweather, overall 
low density except 
for patches of 
medium to high 
density toadflax (far 
left). M. janthinus 
mating pair at 
DTweather (left ). 
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toadflax, all low density, same as in 2012. In 
2011, 32% of quadrats sampled had toadflax, all 
with less than 20% weed cover.  We observed 
extensive foliage damage on the plants and 
several M. janthinus, although none were 
recorded during the survey. Successful M. 
janthinus established is underway as well as 
continuing control and sparse weed distribution. 
This year, we continued to see high numbers of 
the biocontrol agent Chrysolina sp. covering St. 
Johnswort plants all over Rocky Flats, especially 
while surveying our DTsfence site (Figure 26).    
 All of the bindweed sites were randomly point sampled in 2013. We observed the 
biocontrol agent Aceria malherbae at almost half, seven of the 16 sites sampled. This is a slight 
decrease in activity across the sampled area, as 12 of the 16 sites showed evidence of biocontrol 
in 2011-2012. Only minimal A. malherbae damage was reported at most sites, except FBsite9, 
where we recorded severe damage on one plant inside one quadrat sampled. We observed 
varying densities and distribution at all the bindweed sites, seven were patchy with low density, 
six were patchy with medium density and three were continuous with high density. Five sites, 
FBnbuffer1 and FBsites4-7, appeared sprayed, within several feet of the release points, very little 
to majority of bindweed along the roadway was affected. For example, at FBnbuffer, the site 
appeared to be sprayed within 20 meters of the release point, and a large patch of very dense 
bindweed along the roadside was obviously avoided, while the majority of bindweed and other 
plants in the  area were visibly sprayed (Figure 27). A.malherbae observations were minimal to 
non-existent at most sites, therefore we highly recommend releasing more mites next year, if 
available. 
  
 

 
 
  
 
 
 
  
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 

 
 

          
        

Figure 27. FBsite9, 
very low density field 
bindweed in 2013, 
about half of the 
quadrats sampled 
contained evidence of 
A. malherbae (left). 
Knapweed that was 
sprayed  near release 
point for FBnbuffer1 
(below). 

Figure 26. Healthy populations of 
Chrysolina sp. observed on St. 
Johnwort at Rocky Flats in 2013. 
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 Since 2012, we continue to collect knapweed 
seedheads and roots from the controlled DKnbuffer_card 
and DKnbuffer_line sites, to examine the biocontrol 
agents' successful reproduction, dispersal and damage to 
the knapweed plants. We collected plant material from 
ten random points from each site. Two adult Sphenoptera 
jugoslavica were recovered from the roots at 
DKnbuffer_line,  resulting in the third consecutive year 
of recovery for this biocontrol agent. Cyphocleonus 
achates evidence was observed in most of the roots 
sampled, in 46% of the 83 root samples. We collected 
196 seedheads from each site, 32% of the 63 seedheads 
contained biocontrol agents at DKnbuffer_card, 75 
Urophora affinis, all life stages,  seven Larinus minutus 
pupae  and three Urophora quadrifasciata larvae. At 
DKnbuffer_line, 18% of the 36 seedheads contained 

biocontrol agents, 19 larvae and pupae L. minutus, 17 U. affinis larvae and one U. quadrifasciata 
larvae. These sites continue to decrease in abundance and insect populations continue to thrive. 
We recommend that these populations continue to be monitored to ensure the best management 
of the weed species, to prevent further spread and inundation. We observed an abundance of L. 
minutus adults on knapweed plants on satellite populations while surveying other weeds (Figure 
28).   
 
 
Recommendations for 2014: 
 
 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 
will update our current mapping protocol 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  identified several sites since 2011 that were 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 revegetation at this time, as revegetation efforts were 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.  
 
  

Figure 28. A diffuse knapweed 
plant near FBsite10 loaded 
with adult L. minutus, feeding 
damage and frass. 
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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.  

Weed  Site Name 

Field Bindweed None 

Knapweed None 

Thistle None 

Toadflax DTsite2 
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F. E. Warren Air Force Base 
 

 We sampled four Dalmatian toadflax sites and established a Dalmatian toadflax nursery 
in 2013. Dalmatian toadflax was fairly widespread and flourishing throughout the base this 
summer. This resurgence of toadflax does not seem to correlate with the late summer rains we 
experienced in much of Colorado and Wyoming, as we conducted all our monitoring between 
mid-June to late July, prior to the increased moisture. We have not experienced notable 
biocontrol success at any of our current toadflax sites, therefore we addressed the need to 
augment existing biocontrol agent populations this year.  

At DTmissile, only a total of 12 adult Mecinus janthinus were recovered during the early 
spring toadflax stem dissections, four adults from three stems. In 2004, 23 of the 49 quadats 
sampled had 1-35% weed cover, the other 26 quadrats had no toadflax. In 2013, the site was 
point sampled at patches of at least 10 toadflax plants, a total of 25 points were recorded (Figure 
29). Eighteen of the 25 quadrats had at least 40% weed cover, four of the 25 had at least 75% 
weed cover. The toadflax infestation was medium to high density, sprawling throughout the 
field. The site was deemed controlled in 2011, and very little toadflax was recorded the 
following year. In 2012, 13 quadrats were point sampled using the same methodology. These 
points were small, dense patches of Dalmatian toadflax, growing intermittently throughout the 
approximately five acres that covered the original site. Of the 13 samples, ten had at least 40% 
weed cover, compared to 11 of the 32 surveyed in 2011. Only a few M. janthinus were observed 
during the survey in 2012 and none 
in 2013. Therefore, we identified the 
need for additional biocontrol 
measures at this site.  
  
 
 
 
 
 
 
 
 
 

Figure X. The crew surveyed 
DTmissile in 2013 (above). The 
Dalmatian toadflax infestation 
returned from being 
predominantly controlled in 2012 
(left).  
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 We released 525 adult M. janthinus, sourced 
from Integrated Weed Control, at a Dalmatian 
toadflax infestation along Ziemann road, south of the 
Missile Road site, to act as a nursery site (Figure 30). This site is located along a slight slope, 
which may provide more suitable overwintering habitat for M. janthinus. We anticipate the self-
dispersal and spread of these weevils to DTmissile. We can physically move insects around the 
base once we are able to promote their population 
growth and survival at this new nursery site.  
 The Dalmatian toadflax site, DTpkrr is 
monitored by ten random point samples. A total of 
14 (13 adults and one pupae) M. janthinus were 
recovered from eight of the 30 stems during the 
spring toadflax stem dissections,. This is the 
second year signs of successful biocontrol agent 
survival were observed since  establishment in 
2011. All ten of the randomly sampled quadrats 
had 10-25% weed cover and no M. janthinus 
during the 2012 survey (Figure 31). The 2012 
spring dissections recovered 27 adults and pupae in 
14 of the 30 stems. The toadflax continues to be 
abundant along both sides of the railroad tracks for 
several hundred meters, and the patches that extend out into the adjacent fields seems to be 
expanding.  
 The 50mx25m transect and 100mx25m transects were sampled at both DTcentral and 
DTnature, respectively, in 2013. At DTcentral, a total of four adult M. janthinus were recovered 
from one of the 30 stems dissected during spring stem dissections. During the 2012 toadflax stem 
dissections, we recovered 47 adults and pupae, in 12 of the 30 stems dissected.  At DTnature, a 
total of three adult M. janthinus were recovered from the spring toadflax stem dissections. We 
did not observe any M. janthinus during survey or stem dissections in 2011 or 2012. This year, 
the toadflax infestations at both sites were widespread, medium to high density and appeared to 
be expanding. DTcentral was established as a biocontrol site in 2011, only 24% of the 62 

Figure 30. New nursery site, 
Ziemann Road, established in 2013 
(left). Releasing M. janthinus, 
allowing the last insects to transfer 
onto the toadflax plants from the 
cardboard shipping cartons  
(above). 

Figure 31. Low to medium density 
Dalmatian toadflax at DTpkrr.  
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quadrats sampled during the transect survey had toadflax and less than 1% had more than 30% 
weed cover. In 2012, 34% had toadflax and only 8%, had more than 30% weed cover. The 
transect was placed in the most dense patch of toadflax in 2011, however, the toadflax  spread 
and in 2013, did not accurately represent the density of the entire field. Many of the transect 
points do not contain any toadflax.  This year, 41 of the 62 quadrats sampled had no toadflax. 
Only four of the 62 quadrats had at least 40% weed cover, 15 of the 62 quadrats had 1-25% weed 
cover.  
 In 2004 at DTnature, 38 of the 80 quadrats randomly sampled had no toadflax. Only two 
of the 80 quadrats sampled had no more than 40% weed cover, 37 of the 80 had 1-25% weed 
cover. In 2013, 19 of the 79 quadrats had no toadflax, 49 of the 79 quadrats had 1-25% weed 
cover and only seven quadrats had at least 40% weed cover.  In 2010, the weed infestation was 
extremely low density, only one of the 10 random samples had toadflax. The data showed a 
recovery of toadflax in 2011, in addition to initiating a more thorough sampling method. In 2011, 
28% of the quadrats sampled were at least 30% weed covered, compared to only one of the 79 
quadrats with at least 30% weed cover. In 2012, the toadflax was widespread but low density, 
with 56% of the quadrats sampled having 10% weed cover or less. We  released  1,050 M. 
janthinus on 6/20/12. We did not observe any M. janthinus during the 2013 survey.  

 We identified the need for supplemental biocontrol at both sites. We collaborated 
with USDA-APHIS Wyoming representative Justin Gentle and his crew, to collect M. janthinus 
from Curt Gowdy State Park and redistributed approximately 500 adults to each site on July 3rd, 
for a total of 1,000 adults. Prior to the release, Justin Gentle conducted a simple sweep survey 
near the release point at each site, which confirmed the need to augment the bicontrol agent 
populations. No biocontrol agents were recovered at DTnature and only a few adult M. janthinus 
were recovered in the sweep net at DTcentral. In 2011 and 2012, we purchased weevils for 
redistribution from Integrated Weed Control in Bozeman, Montana, and prior to 2010, various 
sources, and thus far only achieved limited success. This is the first year we collaborated with 
USDA-APHIS to collect the weevils locally, about 20 miles east of Warren Air Force Base. It 
will be interesting to track the establishment and spread of these populations, compared to the 
weevils from Montana.      
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 We sampled 50mx25m transects, and modified where applicable, five leafy spurge sites, 
LSblkpwdr, LScontrol, LScontrol2, LSnature1 and LSnature2. We observed biocontrol agents at 
all five sites, including Aphthona sp., Aphthona czwalinae, Aphthona lacertosa, Hyles 
euphorbiae,  Oberea erythrocephala and Spurgia esulae. At LSblkpwdr, we continue to see 
control of the leafy spurge infestation; all plants are stunted and underdeveloped, devoid of 
flowering (Figure 32). In 2013, 32 of the 63 quadrats had 1-25% weed cover and 25 of the 63 
quadrats (40%) had at least 40% weed cover, compared to 22% of the 62 quadrats sampled in 
2011 and 2012.  In 2005, 17 of the 28 quadrats sampled had at least 40% weed cover. We 
observed visible defoliation as well as biocontrol agents in 35% of the 63 quadrats sampled. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 32. Two photopoints taken at LSblkpwdr in 2006 (top), compared to 
the same views in 2013 (bottom).  
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Figure 33. Defoliation 
(above) and an adult O. 
erythrocephala  (left) at 
LScontrol. 

 We sampled the 50mx25m transect at 
LScontrol, 40 of the 59 quadrats sampled had at 
least 40% weed cover. The weed infestation was 
high density, although the plants were defoliated 
and stunted, between 2 and 43cm tall (Figure 33). 
This state of infestation remained steady since 
2011; the first year we used transect sampling. In 
2012, we only observed the biocontrol 
agent O. erythrocephala, this year, 16 of 
the 59 quadrats contained at least one 
Aphthona sp. and/or O. erythrocephala, in 
addition to one H. euphorbiae caterpillar. 
In 2004, 16 of the 31 randomly sampled 
quadrats had at least 40% weed cover and 
the majority of plants were tall, between 
27-69cm, and flowering or seeding. Over the 
years, the leafy spurge at LScontrol has become 
increasingly stunted and damaged. 
 LScontrol2 was established in 2011. We 
sampled the 50mx25m transect and observed 
stunted, pre-bloom leafy spurge plants, many 
with feeding damage on the tops of the plants, 
very visible defoliation (Figure 34). We 
observed Aphthona sp. and O. erythrocephala in 
four of the 59 sampled quadrats, as well as 60% 
with low density weed cover (1-25%). This 
infestation continued to exhibit patchy distribution 
and lower density than observed at the LScontrol 
site on the north side of the creek. In 2012, we 
recorded at least 40% weed cover in 12% of the 
quadrats sampled. The abundance and percent 
cover remained somewhat stable since the sites' 
establishment. We do not expect to see dramatic 
changes at this site for at least 3-5 years, or until 
the biocontrol agents we released in 2011 start to 
increase their numbers and maintain a successful 
population.  

Figure 34. 
Medium density, 
stunted leafy 
spurge at 
LScontrol2 
(above). 
Defoliation on 
the top of plants 
(right). 
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 We sampled modified 50m transects at LSnature1 and LSnature2, due to location and 
terrain.  We observed an abundance of biocontrol agents and defoliation despite seeding to post-
seed, high density leafy spurge at LSnature1. Although 32 of the 37 quadrats sampled had at 
least 40% weed cover, 34 of the 37 contained at least one biocontrol agent, including Aphthona 
sp., A. czwalinae, A. lacertosa, O. erythrocephala and S. esulae. This was the first recovery and 
establishment of S. esulae galls at any biocontrol site on F. E. Warren Air Force Base. S. esulae 
is a tip gall midge the larvae feed and form galls on the young stem tips. The feeding and galls 
formed by the larvae suppresses flowering and seed production, the stem tips die and any new 
shoot growth are subsequently attacked, continuing to weaken the plants. We look forward to 
monitoring the continued population growth of the gall tip midge, S. esulae in the upcoming 
years. Last season, we did not report significant defoliation, the area was dense, tall and 
flowering/seeding; overall healthy. In 2011, 93% of the quadrats sampled had at least 40% weed 
cover, 78% in 2012. Last year, we recovered Aphthona sp. and A. czwalinae in 31 of the 37 
quadrats and one O. erythrocephala. The biocontrol activity remains high and stable from last 
year, we expect to see continued defoliation and reduction in plant abundance and vigor.    
 At LSnature2, we observed some defoliation on the tops of some plants, however dense 
leafy spurge surrounded the site, especially dense in the willows. These plants may be protected 
from the elements; sun, wind and/or biocontrol agents. The leafy spurge within the open area of 
the transect is short, devoid of flowering, and the plants on the edge near the willows were tall, 
flowering and robust. Of the 39 sampled quadrats, 82% had at least 40% weed cover, compared 
to 26% of samples in 2012, 92% of samples in 2011, 81% of samples in 2005 and 88% of 
samples in 2004. This year, 33% of the samples contained biocontrol agents, Aphthona sp. and A. 
czwalinae, compared to 2005 with 73% of samples containing A. flava, A. lacertosa and A. 
nigricutus. Leafy spurge continued to exhibit stunted, underdeveloped stems in the majority of 
the area (Figure 36). There was also a slight increase of biocontrol activity from the last couple 
seasons. In late summer, we dug up leafy spurge roots at several sites, to look for signs of 
Aphthona sp. larvae and or feeding damage. No sign of insect activity was observed in plots 
sampled.   

Figure 35. We determined presence of S. esulae in 2013, after the releases of galls in 
2011 (right). The leafy spurge at LSnature1 is high density, however we observed three 
different biocontrol agents in 92% of the samples, including Aphthona sp. (inset). 
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 In 2013, we randomly sweep net sampled ten leafy spurge sites, to record weed 
abundance, vigor and biocontrol agent activity. We continued to see improved weed control at 
two sites, LSpropane and LSnature4. Although no biocontrol agents were recovered at 
LSpropane in 2013 or 2012, the leafy spurge infestation remained sparse and  low density. Nine 
of the ten randomly-sampled quadrats had only 5-15% weed cover (Figure 37). In 2006, the leafy 
spurge plants were flowering or seeding, tall, with 40-100% weed cover for all ten sampled 
quadrats. High numbers of Aphthona sp. were recovered that year. It is likely that beetles moved 
on and dispersed, as the site became less dense. We will continue to monitor this site; however, it 
appeared mainly controlled. The leafy spurge infestations at LSnature3 and LSnature4 were low 
to medium density, with minimal foliage damage and stunted growth. The leafy spurge at 
LSnature4 was higher density closer to the creek and within the willows. At LSnature4, we dug  

 
 

Figure 36. LSnature2 in 2006, tall, flowering leafy spurge plants (left). Stunted, 
underdeveloped leafy spurge at LSnature2 in 2013 (center and right). 

Figure 37. Medium to high density leafy spurge at LSpropane in 2006 (left). 
Very low density leafy spurge at LSpropane in 2013 (center and right). 
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up roots in August and did not observe any damage or larvae or any biocontrol during the sweep 
survey this year. We observed A. czwalinae in 20% of the quadrats sampled in 2013. The health 
and abundance of the leafy spurge decreased significantly at both sites. At LSnature3, three of 
the ten randomly sampled quadrats had at least 40% weed cover in 2011, compared to nine in 
2012 and one in 2013. In 2006, four of the ten quadrats had at least 40% weed cover. The height 
of the plants decreased, in 2013, the plants measured 10-27cm and in 2006 the heights ranged 
from 12-61cm. At LSnature4, all ten quadrats had 5-35% weed cover.  Height ranged from 8-
16cm, all pre-bloom, with delayed or inhibited flowering. In 2006, all ten quadrats had 55-90% 
weed cover, the heights ranged from 39 to 74cm, all seeding to post-seed. 
 Both LSbridge1 and LSbridge2 infestations were medium to high density, however signs 
of biocontrol activity was present and the overall height and health of the plants are decreasing. 
At LSbridge1, all ten quadrats contained 35-85% weed cover compared to eight of ten quadrats 
with 55-100% weed cover recorded in 2006. During the sweep sampling we observed defoliation 
and adult Aphthona sp., Hyles euphorbiae and Oberea erythrocephala (Figure  38). At 
LSbridge2, we recovered Aphthona sp. in 20% of the samples this year. The weed density was 
comparable to 2011 and up slightly from 2012, with seven of the ten samples containing 5-30% 
weed cover and the other three 45-80% weed cover. The weed infestations at Blkpwdr1, 2, 3, 5, 
6 were also medium to high density this year. We observed Aphthona sp., Aphthona czwalinae, 
Hyles euphorbiae or Oberea erythrocephala were observed at four of the five Blkpwdr random 
sample sites, all but LSblkpwdr5. We continued to see decreasing plant abundance and vigor as 
well as biocontrol agent defoliation  and underdeveloped, stunted plants at LSblkpwdr1, 2 and 5 
(Figure 39). The weed infestations at LSblkpwdr3 and 6 were high density, with leafy spurge 
infestations that remain stable, with no significant changes observed over the years.  
  
 
 
 
 

Figure 38. Leafy 
spurge infestation 
at LSbridge1 (left), 
where we observed 
H. euphorbiae 
caterpillar (bottom 
and visible 
defoliation and 
feeding damage 
(top right). 
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 During the field visit with Justin Gentle, he notified our crew about a few small Tamarisk 
trees present on F. E. Warren Air Force Base property, just outside Gate 5 (Figure 40). We took 
at a look at the site and determined the small trees needed to be removed and contacted base 

personnel immediately.  
  
   
 
 

 
 
 
 
 
 
 

 
 
 
 
Recommendations for 2014: 
  
 Following the 2013 field season, the F. E. Warren Air Force Base natural resource 
specialist position was filled. We will be available to discuss the Colorado biocontrol program 
and future plans to address the control of weeds on base, where needed.  
 The Dalmatian toadflax infestations re-bounded in 2013, widespread across many 
portions of F. E. Warren Air Force Base. This year, we were able to collaborate with USDA in 
Cheyenne, Wyoming to collect and redistribute local weevils and we will continue to monitor the 
spread and establishment at the sites where we conducted the releases. Although the leafy spurge 
infestations at several sites continue to exhibit high density, vigorous leafy spurge growth, we 

Figure 39. High density leafy spurge at LSblkpwdr5 in 2006 (left), compared 
to the medium density infestation observed in 2013 (right).  

Figure 40. Small tamarisk trees 
sprouting up outside Gate 5. 
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saw an abundance of biocontrol activity and diversity this year. We detected significant control 
and damage to leafy spurge at several locations and expect to see the insect populations expand 
and impact the weed infestations. In the upcoming years, consideration should be given to 
introducing additional biocontrol agents to any leafy spurge sites, where needed, through 
redistribution on site or from another source. 
 There were discussions in 2011 about adding Canada thistle biocontrol to the program at 
Warren and consideration should be made in 2014. 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. Revegetation with native grasses and forbs 
would be ideal in many areas that were 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 was 
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. 
We visited this general area in 2013, a few Dalmatian toadflax plants were present and it is 
imperative to treat these plants to avoid spread and re-infestation.  
 
 
 
 
Table 5.  Sites to be discontinued from monitoring by the Biological Control of Noxious Weeds 
program.  Terminal management for remaining weeds is recommended.  

Weed  Site Name 

Leafy Spurge None 

Toadflax None 
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Tamarisk Leaf Beetle Monitoring 
  
 For the second consecutive year, Texas A&M AgriLife Research conducted Diorhbabda 
carinulata presence/absence surveys to assist the Tamarisk Coalition Tamarisk Leaf Beetle 
Monitoring program, 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. D. carinulata is a biocontrol 
agent that can damage and kill tamarisk trees after repeated defoliation over several years. The 
effects of D. carinulata can be apparent even after one season, depending on the size of beetle 
populations. We sampled tamarisk trees along tributaries, reservoirs and watersheds suggested 
by tamarisk coalition staff, in order to assist with the survey effort.   
 We conducted the surveys in August 2013, throughout southeastern Colorado, 
northwestern New Mexico and into Oklahoma. 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 samples of adult D. carinulata 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 observed.  
 The focus this year was on the North Cimarron and Two Buttes watersheds, specifically 
the Huerfano, Cucharas, Apishapa and upper Purgatoire basins in southeastern Colorado, 
northwest New Mexico and into the Oklahoma panhandle. Twenty points were recorded, thirteen 
points represented locations with tamarisk, and seven contained no tamarisk. Unfortunately, only 
eight of the locations were accessible due to private property fencing. Tamarisk biocontrol agents 
were confirmed at four of the eight locations where a sweep sample was possible. These 
locations were concentrated within a few miles west and east of the I-25, two points on the 
Huerfano, one on the Cuchara and one on the Apishapa Rivers. D. carinulata was recovered in a 
small stand of tamarisk trees near County Road 614, off Highway 69, south of the Huerfano 
River. We recovered Coniatus splendidulus during the survey this year. This biocontrol agent 
was newly discovered across the state of Colorado in the last couple years. The sweep samples 
recovered C. splendidulus on the Huerfano, downriver from the fore mentioned point, east of I-
25. Both D. carinulata and C. splendidulus was present within two large tamarisk infestations, 
along the Cucharas off Highway 10 and along the Apishapa off County Road 69.9. We also 
collected tamarisk presence/absence data between GPS points, where access was restricted. The 
tamarisk infestations were only lightly defoliated, between 5-10% where beetles were recovered. 
We did not observe any defoliation or re-foliation within any of the tamarisk infestations we 
surveyed this year where no biocontrol agents were observed.    
 We compiled the data and submitted it to the Tamarisk Coalition in September 2013. The 
data will be added to the updated D. carinulata Distribution Map.  
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Figure 41. Tamarisk Leaf Beetle Survey 2013 
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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 (red outline) when biocontrol was initiated as well as plant density 
during the original survey of the site and from our 2013 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. In addition, we look at 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 three 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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Air Force Academy Biocontrol Sites 2013 
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Kettle Lake Canada Thistle 2013 
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Monument Creek Diffuse Knapweed 2013 
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FERL Field Bindweed 2013 
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Stadium Field Bindweed 2013 



61 
 
 

 

  

Communication Drive 1 Yellow Toadflax 2013 
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Communication Drive 3 Yellow Toadflax 2013 
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Buckley Air Force Base Biocontrol Sites 2013 



65 
 
 

 

 

  

A
sp

en
 C

an
ad

a 
Th

is
tle

 2
01

3a
 



66 
 
 

 

  

A
sp

en
 C

an
ad

a 
Th

is
tle

 2
01

3b
 



67 
 
 

 

  

Williams Lake Canada Thistle 2013a 
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Williams Lake Canada Thistle 2013b 
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Panel Dalmatian Toadlfax 2013 
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South Aspen Way Dalmatian Toadlfax 2013 



73 
 
 

 

 

 
Aspen Field Bindweed 2013 
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Breckenridge Field Bindweed 2013 
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North East Gate 1-5 Field Bindweed 2013 



76 
 
 

 

  

Playground Field Bindweed 2013 
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POV Resale Field Bindweed 2013 
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RV Field Bindweed 2013 
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RV West Field Bindweed 2013 



80 
 
 

 

  

South Aspen Way 1 Field Bindweed 2013 
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South Aspen Way 2 Field Bindweed 2013 
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South Fence 1 Field Bindweed 2013 
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South Fence2 Field Bindweed 2013 
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North Fence Leafy Spurge 2013a 
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North Fence Leafy Spurge 2013b 
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North Runway 1 Leafy Spurge 2013 
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North Runway 2 Leafy Spurge 2013 
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North Runway 3 Leafy Spurge 2013 
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South Fence Leafy Spurge 2013 
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Williams Lake Leafy Spurge 2013 
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Fort Carson Military Post Biocontrol Sites 2013 
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Section 36 Salt Cedar 2013a 
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Section 36 Salt Cedar  2013b 
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Teller Reservoir Salt Cedar 2013a 
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Teller Reservoir Salt Cedar 2013b 



97 
 
 

 

  

Teller Reservoir Salt Cedar 2013c 



98 
 
 

 

  

Teller Reservoir Salt Cedar 2013d 
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Rocky Flats National Wildlife Refuge Biocontrol Sites 2013 
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Lindsay Ranch Canada Thistle 2013 
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High Road 1-2 Field Bindweed 2013 
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North Buffer 1-2 Field Bindweed 2013 
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North Buffer 3 Field Bindweed 2013 



107 
 
 

 
  

North Buffer4 Field Bindweed 2013 
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Site 1-3 Field Bindweed 2013 
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Site 4-5 Field Bindweed 2013 
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Site 6-7 Field Bindweed 2013 
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Site 8-9 Field Bindweed 2013 
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Site 10 Field Bindweed 2013 
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F.E. Warren Air Force Base Biocontrol Sites 2013 
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Missile Road Dalmatian Toadflax 2013 
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Nature Dalmatian Toadflax 2013a 
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Nature Dalmatian Toadflax 2013b 
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Peace Keeper Railroad Dalmatian Toadflax 2013  
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Black Powder Road 1 Leafy Spurge 2013 
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Black Powder Road 2 Leafy Spurge 2013 
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Black Powder Road 3Leafy Spurge 2013 
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Black Powder Road 5 Leafy Spurge 2013 
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Black Powder Road 6 Leafy Spurge 2013 
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Bridge 1 Leafy Spurge 2013 
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Bridge 2 Leafy Spurge 2013 
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Nature 1 Leafy Spurge 2013 
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Nature 2 Leafy Spurge 2013 
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Nature 3 Leafy Spurge 2013 
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Nature 4 Leafy Spurge 2013 
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Propane Leafy Spurge 2013 
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Appendix II: Agent Recovery for 2013 
 
 The following tables offer record of biological control agents documented at each site during the 2013 
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, 
2013. 
Release Target Release  Species New New 
Location Weed Site Species recovered releases site 
AFA Canada thistle  Ice Lake Road I1 

 

Rhinocyllus conicus    
AFA Canada thistle  Ice Lake Road I1 Trichosirocalus horridus    
AFA Canada thistle  Ice Lake Road I1 Cassida rubiginosa    
AFA Canada thistle Ice Lake Road I1 Urophora carduii    
AFA Canada thistle Ice Lake Road I1 Larinus planus    
AFA Canada thistle Ice Lake Road II2 Cassida rubiginosa X   
AFA Canada thistle Ice Lake Road II2 Larinus planus X   
AFA Canada thistle Ice Lake Road II2 Rhinocyllus conicus    
AFA Canada thistle Ice Lake Road II2 Urophora carduii X   
AFA Canada thistle Kettle Lake Cassida rubiginosa    
AFA Canada thistle Kettle Lake Ceutorynchus litura    
AFA Canada thistle Kettle Lake Larinus planus    
AFA Canada thistle Kettle Lake Rhinocyllus conicus    
AFA Canada thistle Kettle Lake Urophora carduii    
AFA Canada thistle Parade Loop2 

 

Urophora carduii    
AFA Canada thistle Parade Loop2 Cassida rubiginosa X   
AFA Canada thistle Parade Loop2 Larinus planus X   
AFA  Canada thistle  Parade Loop2 Rhinocyllus conicus X   
AFA Canada thistle Goat Camp Creek Cassida rubiginosa X  X 
AFA Canada thistle Goat Camp Creek Ceutorynchus litura X  X 
AFA Canada thistle Goat Camp Creek Larinus planus X  X 
AFA Canada thistle Goat Camp Creek Rhinocyllus conicus X 

 

 X 
AFA Canada thistle  Goat Camp Creek Urophora cardui X  X 
AFA Field bindweed FERL Aceria malherbae    
AFA Field bindweed Stadium Aceria malherbae  X  
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Release  Release  Species New New      
Location Weed Site Species recovered releases Site      
AFA Field bindweed MTR1 Aceria malherbae    
AFA Field bindweed MTR2 Aceria malherbae  X  
AFA Diffuse knapweed Highway 831 Agapeta zoegana    
AFA Diffuse knapweed Highway 831 Cyphocleonus achates    
AFA Diffuse knapweed Highway 831 Larinus minutus X   
AFA Diffuse knapweed Highway 831 Larinus obtusus    
AFA Diffuse knapweed Highway 831 Metzneria paucipunctella    
AFA Diffuse knapweed Highway 831 Urophora affinis X   
AFA Diffuse knapweed Highway 831 Urophora quadrifasciata    
AFA Diffuse knapweed Railroad Larinus minutus X   
AFA Diffuse knapweed Railroad Metzneria paucipunctella    
AFA Diffuse knapweed Railroad Urophora affinis    
AFA Diffuse knapweed Railroad Urophora quadrifasciata    
AFA Spotted knapweed New Monument Creek Agapeta zoegana    
AFA Spotted knapweed New Monument Creek Cyphocleonus achates    
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 11 

 
Cyphocleonus achates    

AFA Spotted knapweed Parade Loop 11 Larinus minutus X   
AFA Spotted knapweed Parade Loop 11 Metzneria paucipunctella    
AFA Spotted knapweed Parade Loop 11 Urophora quadrifasciata    
AFA Spotted knapweed Parade Loop 11 Urophora affinis X 

 

 

  
AFA Spotted knapweed Parade Loop 31 Cyphocleonus achates    
AFA Spotted knapweed Parade Loop 31 Larinus minutus X   
AFA Spotted knapweed Parade Loop 31 Metzneria paucipunctella 
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Release  Release  Species New New 
Location Weed Site Species recovered release

 
Site 

AFA Spotted knapweed Parade Loop 31 Urophora quadrifasciata X   
AFA Spotted knapweed Parade Loop 31 Urophora affinis    
AFA Yellow toadflax Comm Center Drive I Brachypterolus pulicarius    
AFA Yellow toadflax Comm Center Drive I Calophasia lunula    
AFA Yellow toadflax Comm Center Drive I Gymnetron antirrhini    
AFA Yellow toadflax Comm Center Drive I Mecinus janthinus    
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 

 
 

        X   
AFA Yellow toadflax Ice Lake Road 2 Meciinus janthinus    
AFA Common mullein Dead Gymnetron tetrum    
1 Site destroyed by construction or herbicide during the 2013 sampling season 
 
2 Site controlled by biological control, as of summer 2013 
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Table A2. Noxious weed biological control sites, target weeds, species released and recoveries at Buckley Air Force Base, Colorado, 
2013. 
 
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    
BAF Canada thistle Aspen Rhinocyllus conicus X   
BAF Canada thistle Aspen Trichosirocalus horridus    
BAF Canada thistle Aspen Urophora carduii X   
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    
BAF Musk thistle Aspen Rhinocyllus conicus X   
BAF Musk thistle Aspen Trichosirocalus horridus X   
BAF Field bindweed Breckenridge Aceria malherbae      X  
BAF Field bindweed FW1¹ Aceria malherbae    
BAF Field bindweed FW2¹ Aceria malherbae    
BAF Field bindweed Aspen Aceria malherbae        X      

 
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       X  
BAF Field bindweed NE Gate 4 Aceria malherbae    
BAF Field bindweed NE Gate 5 Aceria malherbae       X  
BAF Field bindweed Playground Aceria malherbae X      X  
BAF Field bindweed RV  Aceria malherbae        X X  
BAF Field bindweed RV West Aceria malherbae        X 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       X   
BAF Field bindweed South Fence 1 Aceria malherbae                              

 
    X  

BAF Field bindweed South Fence 2 Aceria malherbae      X  
BAF Leafy spurge Runway North Aphthona cyparissiae    
BAF Leafy spurge Runway North Aphthona czwalinae              X   
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    
BAF Leafy spurge Runway North Oberea erythrocephala X   
BAF Leafy spurge Runway² Aphthona cyparissiae    
BAF Leafy spurge Runway² Aphthona czwalinae    
BAF Leafy spurge Runway² Aphthona flava    
BAF Leafy spurge Runway²Type equation here. Aphthona lacertosa    
BAF Leafy spurge Runway² Aphthona nigriscutis    
BAF Leafy spurge Runway² Aphthona spp.    
BAF Leafy spurge Runway² Oberea erythrocephala    
BAF Leafy spurge North Fence 

 
Aphthona czwalinae    

BAF Leafy spurge North Fence 
 

Aphthona spp. X X  
BAF Leafy spurge North Fence Oberea erythrocephala X   
BAF Leafy spurge South Fence 

 
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 South Fence Aphthona spp X   
BAF Leafy spurge Williams Lake Aphthona czwalinae X   
BAF Leafy spurge Williams Lake Aphthona spp    
BAF Leafy spurge Williams Lake Oberea erythrocephala 
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Release  Release  Species New New 
Location Weed Site Species recovered releases Site 
BAF 

 
Dalmatian toadflax Panel Mecinus janthinus  X         

 
      X 

BAF Dalmatian toadflax South Aspen Way Mecinus janthinus  X  
1 Site destroyed by construction or herbicide during the 2013 sampling season 
 
2 Site controlled by biological control, as of summer 2013 
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Table A3.  Noxious weed biological control sites, target weeds, species released and recoveries at Fort Carson Military Post, 2013. 
 
Release Target Release  Species New New 
Location Weed Site Species recovered releases Site 
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, 2013. 
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 X   
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 Site I Brachypterolus pulicarius X   
RF Dalmatian toadflax Site I Calophasia lunula    
RF Dalmatian toadflax Site I Gymnetron antirrhini X   
RF Dalmatian toadflax Site I Mecinus janthinus X   
RF Dalmatian toadflax Site II² Brachypterolus pulicarius    
RF Dalmatian toadflax Site II² Calophasia lunula    
RF Dalmatian toadflax Site II² Mecinus janthinus    
RF Dalmatian toadflax South Fence Mecinus janthinus X   
RF Dalmatian toadflax Weather Gymnetron antirrhini X   
RF Dalmatian toadflax Weather Mecinus janthinus X   
RF Field bindweed North Buffer 1 Aceria malherbae    
RF Field bindweed North Buffer 2 Aceria malherbae    
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    
RF Field bindweed High Road 2 Aceria malherbae    
RF Field bindweed Site 1 Aceria malherbae    
RF Field bindweed Site 2 Aceria malherbae    
RF Field bindweed Site 3 Aceria malherbae X   
RF Field bindweed Site 4¹ Aceria malherbae    
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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 6 Aceria malherbae    
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   
1 Site destroyed by construction or herbicide during the 2013 sampling season 
 
2 Site controlled by biological control, as of summer 2013 
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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, 2013. 
       
Release Target Release  Species New New 
Location Weed Site Species recovered releases Site 
WAB Leafy spurge Black Powder Aphthona cyparrisae X 

 

  

WAB Leafy spurge Black Powder Aphthona lacertosa X   

WAB Leafy spurge Black Powder Aphthona spp. X   

WAB Leafy spurge Black Powder Hyles euphorbiae X   

WAB Leafy spurge Black Powder Oberea erythrocephala X   

WAB Leafy spurge Black Powder I Aphthona spp.    

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.    

WAB Leafy spurge Black Powder V Oberea erythrocephala    

WAB Leafy spurge Black Powder VI Aphthona spp. X   

WAB Leafy spurge Black Powder VI Oberea erythrocephala X   

WAB Leafy spurge Bridge I Aphthona spp. X   
WAB Leafy spurge  Bridge I Hyles euphorbiae X   
WAB Leafy spurge Bridge I Oberea erythrocephala X   
WAB Leafy spurge Bridge II Aphthona spp. X   
WAB Leafy spurge Bridge II Oberea erythrocephala    
WAB Leafy spurge Control Aphthona spp.         X   
WAB Leafy spurge Control Hyles euphorbiae         X   
WAB Leafy spurge Control Oberea erythrocephala X   
WAB Leafy spurge Control II Aphthona spp. X   
WAB Leafy spurge Control II Oberea erythrocephala X   
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Release Target Release  Species New New 
Location Weed Site Species recovered releases Site 
WAB Leafy spurge Control II Spurgia esulae    
WAB Leafy spurge Nature I Aphthona cwalinae X 

 

  
WAB Leafy spurge Nature I Aphthona lacertosa X   
WAB Leafy spurge Nature I Aphthona spp. X   
WAB Leafy spurge Nature I Hyles euphorbiae    
WAB Leafy spurge Nature I Oberea erythrocephala X   
WAB Leafy spurge Nature I Spurgia esulae X   
WAB Leafy spurge Nature II Aphthona czwalinae X   
WAB Leafy spurge Nature II Aphthona spp. X   
WAB Leafy spurge Nature II Oberea erythrocephala    
WAB Leafy spurge Nature III Aphthona czwalinae         X   
WAB Leafy spurge Nature III Aphthona spp.         X   
WAB Leafy spurge Nature III Oberea erythrocephala    
WAB Leafy spurge Nature IV Oberea erythrocephala    
WAB Leafy spurge Propane² Aphthona spp.    
WAB Leafy spurge Propane² Oberea erythrocephala    
WAB Dalmatian toadflax Central Mecinus janthinus  X  
WAB Dalmatian toadflax Missile Mecinus janthinus    
WAB Dalmatian toadflax Nature Mecinus janthinus  X  
WAB Dalmatian toadflax PKRR Mecinus janthinus    
WAB Dalmatian toadflax Ziemann Nursery Mecinus janthinus X X X 
1 Site destroyed by construction or herbicide during the 2013 sampling season 
 
2 Site controlled by biological control, as of summer 2013 
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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 were 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 hired a total of 33 individuals, 41 total workers when those working more 
than one year are considered. Six students worked more than 1 year (5 for 2 years and 2 for 3 
years). Most of our student workers were 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 2013.  
 
Students employed in the noxious weed biological control program, 2001-13.     Total     
Recurring 
2001 Appleton Zimmerman     2  
2002 Danforth Jenkins, C. Jenkins, K.    3  
2003 Bouton Bruno     2  
2004 Bruno Evers Vick    3 1 
2005 Best  Bustos Jurovich Mabry Meissner Raetz 6 2 
2006 Best Bustos Jurovich Karl Taylor  5 3 
2007 Baker Blakeless Harrington    3  
2008 Engel Mulhern Solanki    3  
2009 Perfors Chen     2  
2010 Baker, K. Fall Jurovich Rosing-

Miller 
 

Shickman  5 1 

2011 Fall Godshall Madsen    3 1 
2012 Fall             Madsen    2 2 
2013      Davis                                                                         Denman     2  
Tota
l 

      41 9 

 
 


	Spotted knapweed
	Weed 
	Leafy spurge
	LSferl                              
	Site Name
	LSnorthferl
	Leafy spurge
	Appeared sprayed, very little leafy spurge              present, along disturbed hillside
	A few yellow toadflax plants remain. The site is mostly controlled.
	Spotted knapweed present.  Seems to be spreading, in the ditch and up the hill. This site needs further treatment, as suggested in previous years’ reports.
	Scattered leafy spurge, in oaks and in the grass
	DKbiketrail                       
	Diffuse knapweed present. This site needs further treatment, as suggested in previous years reports.
	Spotted knapweed
	Knapweed
	Spotted knapweed
	SKoldmon
	Only a few spotted knapweed plants observed. The site is controlled.
	SKmtr                                
	SKnpwr
	None
	SKploop2
	No St. John's Wort observed. This site was completely controlled for several years.
	Yellow toadflax
	Common Mullein
	YTcomm2
	None
	Weed 
	None
	Toadflax
	None
	Thistle
	LSrunway
	Leafy Spurge
	FBfw1, FBfw2, FBsaw1, FBsteamboat
	Field Bindweed
	Site Name
	Toadflax
	CTice1, CTice2, CTploop
	Thistle
	DKhwy83
	None
	Field Bindweed
	SJsantafe
	St. John's Wort
	No knapweed observed. The site is controlled.
	Spotted knapweed
	Small patch of spotted knapweed in oak grove. The site is mostly controlled.
	SKdead                              
	Spotted knapweed
	Some diffuse knapweed present, as well as the biocontrol agent Larinus minutus.
	Diffuse knapweed
	No thistle observed. Pine trees recently chopped down and left behind, tire track disturbance.
	MTice1                            
	Musk thistle
	No leafy spurge observed
	LSdoug
	Leafy spurge
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