) .
ESCO

|
Diffuse Knapweed Control Studies - Tord '
OSMP Studies i '

Sl {1

|
|
|

WNJQ M2<caZWwo NAQ—



Data Report

Diffuse Knapweed Control Studies -
Tordon Spray Application
Boulder City and County Open Space
Year 2001 Sampling

Prepared for:

City of Boulder Open Space
66 So. Cherryvale Rd.
Boulder, CO 80303

Prepared by:

ESCO Associates Inc.
P.O. Box 18775
Boulder, CO 80308

February 2002



INTRODUCTION

Studies reported here from 2001 follow up work undertaken in 1996, 1997, 1998, 1999,
and 2000 with the intent of documenting effects of an application of Tordon herbicide
that occurred in May 1996 on approximately 800 acres of land infested by diffuse
knapweed (Acosta diffusa). Objectives in 2001 were to continue assessment of the
impact of the herbicide on the target plant (knapweed) as well as other broadleaf plant
species, especially the native species. 2001 observations were made at times selected
to be comparable with early and fate season observations made in previous years. Early
season observations were made in April 1996 (prior to spraying), June 1997, 1998,
1999, 2000, and 2001. Late season observations were made in late August of 1996 and
1997, early September of 1998 and 1999, late September of 2000, and late August of
2001. Early and late season observations allow assessment of partially different sets of
plant species that comprise the vegetational cover of these grasslands these different
times of year.

METHODS

Sample Location

Permanent sample locations were established in 1996 and were placed subjectively to
incorporate the variability of the treatment area. At each sample location, the end points
of the sample transect were marked with a rebar stake driven flush with the ground and
with a Carsonite flat fiberglass post. The rebar stakes can be located with a metal
detector. The Carsonite posts were labeled to indicate the origin and endpoint.
Samples with an “S” prefix were located within the sprayed area and samples with a “C”
prefix were placed in unsprayed areas. Sites S-1 and S-2 were located within the
sprayed area on the wind-exposed upland just west of Coalton Road (“terrace
escarpment” soils; see Map 1). Site S-3 was located on a mid-slope area (Kutch series;
moderately deep) and site S-4 was placed in a swale area on deep soils (McClave
series). Control sample C-2 was placed on a wind-exposed upland site with shallow
(“terrace escarpment”) soils similar to spray sites S-1 and S-2. Control sample C-1

. (Valmont series deep soils) was more comparable to the less wind-exposed sites with

deeper soils of spray samples S-3 and S-4. Sample S-2 was located in an area
transitional between “terrace escarpment” soils and valmont series soils, and thus is

transitional between deep and shallow soils. All soils in the study area are very fine in

the fine earth (< 2mm) fraction —~ varying from loam to clay in the surface layers, but



mostly in the clay loam USDA textural class. Sample locations are shown on Map 1. In
addition, in 2000, another transect (S-5) was added to the study. It was located on the
Kelsall parcel in an area that was sprayed in Spring 2000 to control diffuse knapweed
and sulfur cinquefoil (Potentilla recta). This transect was sampled on 10 May 2000 to
acquire information from pre-spray conditions. It was sampled at the same time as the
others in September 2000. Transect S-5 is located on Shingle-Samsil soils on a north-
northwest facing slope (Map 1). The area in which S-5 is located was sprayed shortly
after sampling took place. No other transects were sprayed in 2000.

Cover

Cover data were collected using a point intercept method in which data were recorded
as interceptions of a point with plant species, litter, standing dead plant material, soil or
rock. These cover data are presented in Tables 1-3 (data from early season 2001), and
Tables 12-14 (data from late season 2001). Plant material produced during 2001 and
still standing was tallied by species. Litter was considered to be any organic material
that had fallen, or had substantially fallen to the soil surface. Standing dead was any
dead plant material that was produced in previous years but which was still standing and

‘had not lodged or broken off to become litter. Inorganic materials greater than 1 cmin

diameter were considered rock. The cover sampling points were optically projected
using a Cover-Point Optical Point Projection Device. Two hundred points were collected
at each transect and distributed evenly along the 50 meter transect with a pair of points
collected at each 0.5 meter mark. The pair of points were sampled on opposite sides,
0.5 m from the transect.

The point intercept method of cover assessment was chosen because it provides
superior objectivity and repeatability. Because more abundant species are more likely to
be “hit”, this method collects more information about abundant species than about rare
species. This inherent tendency has been countered in two ways. First, all vascular
plant species present within one meter to either side of the sample transect were tallied.
Besides pure documentation of their presence, this tally gives a measure of species
“density” that is useful in itself. In addition, frequency plot data have been collected to
provide further details of the abundance of less common species (see Frequency,

below). -



Frequency

Frequency data were collected in ten subplots located along each 50 m transect. These
data are presented in Tables 4-10 (early season 2001 data) and 15-21 (late season
2001 data). All subplots measured 1 m X 5 m and were placed to the right of the
transect as viewed from the origin. In each plot, all species present were tallied. For
each species, the number of plots in which the plant was observed was divided by ten
(the number of plots observed). Thus, for example, if Species A occurred in seven plots,
its frequency for the transect is 7/10, or 70 percent. In addition, as described above, all
species present within 1 meter to either side of the 50 meter sample transect were tallied
and a value of species density expressed as the number of species per 100 square
meters calculated.

Knapweed Density

In the course of early and late season sampling, the sample plots along the transects
were assessed for knapweed density. The density knapweed within each of the ten 1 m
X 1 m frequency plots was determined by direct count. Rosette-stage and bolted plants
were tallied separately. These data are presented in Tables 11 (early season 2001) and
22 (late season 2001).

Sampling Dates

In 2001, early season sampling occurred on June 20 and 21 and late season sampling
was conducted on September 22 and 23.

RESULTS

Results from 2001 observations are presented in Tables 1 through 27. Data collected in
1996, 1997, 1998, 1999, and 2000 (ESCO 1997, 1998, 1999, 2000, 2001) have been
reported in detail previously and are summarized in this document. Knapweed cover
results for 1996, 1997, 1998, 1999, 2000, and 2001 are graphically illustrated in Figure
1. Knapweed frequency results for the éame period are illustrated in Figure 2;
khapweed density results are illustrated in Figure 3. Relative cover by lifeform and
species density by lifeform data from 2001 are depicted in Figures 4 and 5, respectively.

" Relative cover by lifeform for all early season sample dates (1996-2001) is presented in

Figures 6a and 6b. The same for all late season sample dates (1996-2001) is presented
in Figures 7a and 7b. Species density by lifeform is similarly depicted for early season
data in Figures 8a and 8b and for late season dates in Figures 9a and 9b. A compilation



of total vegetation cover for all sample dates is presented in Figure 10. Species present
in the entire sampling area are shown in Table 27.

When this study was initiated in 1996, one of the objectives was to compare the extent
of fully developed plant cover before spraying to observations made later in the year and
in subsequent years. Therefore, the April 1996 sampling separately assessed the extent
of both knapweed and other plants living at the time of sampling ahd the extent of
standing dead material apparently produced in 1995. These two measures were
combined to provide a “total” value that approximates the plant species cover that might
have been expected in late season of 1995 and would be at least roughly comparable to
late season observations in subsequent years.

DISCUSSION

As can be seen in Figure 1, cover by knapweed in general increased in 2001 both on
sprayed and non-sprayed areas. In early season observations, cover by knapweed was
up from 2000 levels on three of the original four 1996 transects in sprayed areas (i.e. S2,
83, and S4). In late season observations, knapweed cover was up from 2000 levels in
all sites except C2 (and S5 where it has been non-measurable in the late season each
year). 1998 through 2000 was a period of increasing dryness during which above
average precipitation changed to below average precipitation. The diffuse knapweed
cover responded accordingly declining in the knapweed-suitable control area (C1) ata
steady pace and reaching its lowest abundance of the study period in late season 2000.
With the return of slightly above-average moisture in 2001, total vegetation cover
responded upward. Likewise, the abundance of knapweed also sprung upward again.
The proportional response of knapweed was larger than that of total vegetation cover.
This attests to the status of this weed (and of course many other weeds) as an
opportunist. Density data (Figures 3a and 3b) also show the 2001 revitalization of

knapweed.

It is of interest to note that the return of knapweed to the spray transects in 2001 has
been earlier and proportionally larger than on the C1 control transect.
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Figure 1a.Knapweed Cover Results, Pre- and Post- Spray, Early Season Sampling Dates 1996-2001
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Figure 1b. Knapweed Cover Results, Post- Spray, Late Season Sampling Dates 1996-2001
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Figure 2a. Knapweed Frequency Results, Pre- and Post- Spray, Early Season Sampling

Dates 1996-2001
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Figure 2b. Knapweed Frequency Resulits, Post- Spray, Late Season Sampling Dates 1996-2001
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Figure 3a. Knapweed Average Density Resuits, Post- Spray, Early Season Sampling

Dates 1996-2001
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Figure 3b. Knapweed Average Density Results, Post- Spray, Late Season Sampling Dates 1996-2001
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Figure 5. Species Density by Lifeform, Tordon Study, City of Boulder Open Space, June and Aug. 2001
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Figure 8a. Species Density by Lifeform, Early Season Sampling: Samples C2, S§1, and §2. Tordon Study,
City of Boulder Open Space, 1996-2001
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Figure 10a. Total Vegetation Cover, Early Season Sampling Dates, 1996-2001
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Figure 10b. Total Vegetation Cover, Late Season Sampling Dates, 1996-2001
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*1995 data were projected from Spring 1996 cover sampling. They include all live and recent dead hits.




Figure 11a. Native Perennial Forb Cover, Early Season Sampling Dates, 1996-2001
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Figure 11b. Native Perennial Forb Cover, Late Season Sampling Dates, 1996-2001
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*1995 data were projected from Spring 1996 cover sampling. They include all live and recent dead hits.



(X8} 895s) SUOIBAISSqO
9661 Iudy WoJ pejewNse BIEP G661~ WMNSIY wnsoJpuoy) pue ‘ajroeib (enojepnog) wnsoipuoy) ‘sapiojAjoep eojyong j0 JeA0d paulquio) ,

SIB9A
L00Z 0002 6661 8661 1661 9661 G661

_ 0

g

0l
Sl
o
&
G5 e oz B
PS=—— m
€S> %
AT sz §
IS F
FAS == A
LD e o¢ 9
3
3¢ ge X

o

ﬁ St

Fom

100Z-966 1 SUORAISSQO UOSEIS 9je Ul douepunqy ,sai0ads sseibuoyg Jo swiaped “zi ainbig



0l

X F L 0c

= ! RN -
- v ) ™ .
o \ / | /ﬁ )
o= \ / .
\ / .

Y .

0ol

suoneAalasqQ uoseag Aleg ui Aousnbeid %,

lijjennu ejotA

100Z-9661 SuoneAlasqQ uoseag Ape3 u; syoesuesy Apnys Buoje lyrelpnu ejoip jo Aouanbaig Jo swieped -gl ainbi4



100C 000¢ 6661 8661 166} 9661

i I N W
= NN
e \ /, )
AN\ .

/ 8

06

suoneAlasqQ uosess Apeg ui Aousnbaudg 9,

eurjuouw ejjaianbsa

L00Z-9661 SuoneAlasqO uoseag Apeg uj sjoasuesy Apn)s Buole euepuow ejjasanbsa Jo Aouanbaig jo swened “p| ainbi4



slea\

6661

\/ > 2
e 3¢ 0z T
1+
£
[ =
[1]
-
GS wmpms 5% oc £
pPS=Cm w
IS== ¥ ov M
1S 2
7/
1O e L | 0s Q
7]
]
<
o
09 o
]
[7.]

0L

08

snwiabajul o199usg

1L00Z-9661 suoneAsasqQ uoseag Ape3 uj syoasuel) Apms Buoje snwiisebajur ordeusag jo Asusnbaid Jo sueped "Gl ainbiy



SIeaA

100¢ 0002 6661 8661 1661 9661
1 L 1 i 1 o
oc
=
e
@
-
oy W
PS=—= 5
E8=s b
NmnHXHU —— 09 “v
1S 8
¢ S
08 %
3
2
&
3
7]
00l
oci

WNJIONINUS) WNIPIRIoSd

L00Z-9661 SUCHEAIOSQQ UOSeaS e Ul sjoasues} Apmys Buoje wnioinua} wWnipije1osd jo Aouanbaid jo susened -gi ainbi4



oL
474
GS comipme 101
pS=—>
€S>

28t

N o

h Y
7 \
(@] o
wn <r
SUOEAIaSqQ UOSEag 9je ul Aduanbaud %

o
©

\

08

eI9JIUWINGOD epiqiiey

L00Z-9661 SuoneAIasqQ uoseag Ape] ul sjoasues Apnys Buole eseguwinjod epiqiey jo Aouanbaig jo suwened L} ainbig



sJesp

1002 0002 6661 8661 166} 9661
. h — = O o 0

Z .
o - N
2o | N H%/x» <__/ N
o= N/

4 0.

suoneAlasqQ uoseag Aleg ug Aouanbalid %

08

06

00}

elopljissas efajysed

1002-9661 suoneAlosqQ uoseas Aje3 ui sjoasuel; Apnys Buoje eropjissos efojpsed jo Aouanbaig jo susaned ‘gl ainbid



Table 1. Cover Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, CO - June 2001

Page 1 of 2

RELATIVE RELATIVE Percent Foliar Cover*
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL -—Sample Number-—-
(%) (%) (%) (%) (%) Control 1

NATIVE ANNUAL & BIENNIAL FORBS

Androsace septentrionalis 0.50 100.00 0.85 0.50 0.83 0.5
Plantago patagonica 0.50 100.00 0.85 0.50 0.83 0.5
Silene antirrhina 0.50 100.00 0.85 0.50 0.83 0.5
[LM'AL NATIVE ANN. & BIEN. FORBS 1.5 100.0 2.6 1.5 2.5 1.5
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa i 10.50 100.00 17.95 10.50 17.36 10.5
Alyssum parviflorum 2.50 100.00 4.27 3.00 4.96 2.5(0.5)
Camelina microcarpa 0.00 100.00 0.00 0.00 0.00 P
Erodium cicutarium 0.50 100.00 0.85 0.50 0.83 0.5
Lappula redowskii 0.00 100.00 0.00 0.00 0.00 P
Neolepia campestre 0.00 100.00 0.00 0.00 0.00 P
Podospermum laciniatum 0.00 100.00 0.00 0.00 0.00 P
Verbascum blattaria 0.00 100.00 0.00 0.00 0.00 P
[ETAL INTRO. ANN. & BIEN. FORBS 13.5 100.0 23.1 14.0 23.1 13.5(0.5)
NATIVE ANNUAL GRASSES

Critesion pusillum 0.00 100.00 0.00 0.00 0.00 P
Vulpia octoflora 0.00 100.00 0.00 0.00 0.00 P
rTOTAL NATIVE ANN. GRASSES 0.0 100.0 0.0 0.0 0.0 P
INTRODUCED ANNUAL GRASSES

Anisantha tectorum 5.50 100.00 9.40 5.50 9.09 5.5
Bromus japonicus 6.00 100.00 10.26 6.50 10.74 6.0(0.5)
[TOTAL INTRO. ANN. GRASSES 1.5 100.0 19.7 12.0 19.8 11.5(0.5)
NATIVE PERENNIAL FORBS

Astragalus agrestis 0.00 100.00 0.00 0.00 0.00 P
Erigeron flageliaris 0.00 100.00 0.00 0.00 0.00 P
Erigeron spp. 0.00 " 100.00 0.00 0.00 0.00 P
Gaura coccinea 0.00 100.00 0.00 0.00 0.00 P
Heterotheca villosa 0.50 100.00 0.85 0.50 0.83 0.5
Lesquerelia montana 0.00 100.00 0.00 0.00 0.00 P
Liatris punctata 0.00 100.00 0.00 0.50 0.83 (0.5)
Lithospermum spp. 0.50 100.00 0.85 0.50 0.83 0.5
Musineon divaricatum 0.50 100.00 0.85 0.50 0.83 0.5
Oligosporus dracunculus ssp. glaucus 0.00 100.00 0.00 0.00 0.00 P
Psoralidium tenuiflorum 0.00 100.00 0.00 0.00 0.00 P
Sphaeralcea coccinea 1.00 100.00 1.71 1.00 1.65 1.0
ﬁ’OTAL NATIVE PERENNIAL FORBS 2.5 100.0 4.3 3.0 5.0 2.5(0.5)
INTRODUCED PERENNIAL FORBS

Cichorium intybus 0.00 100.00 0.00 0.00 0.00 P
Convolvulus arvensis 0.00 100.00 0.00 0.00 " 0.00 P
Potentilla recta 0.00 100.00 0.00 0.00 0.00 P
[TOTAL INTRO. PERENNIAL FORBS 0.0 100.0 0.0 0.0 0.0 P
NATIVE PERENNIAL GRASSES (cool)

Elymus elymoides 0.50 100.00 0.85 0.50 0.83 0.5
Koeleria macrantha 0.00 100.00 0.00 0.00 0.00 P
Pascopyrum smithii 2.50 100.00 427 3.00 4.96 2.5(0.5)
Poa agassizensis 0.00 100.00 0.00 0.00 0.00 P
Poa compressa 5.50 100.00 9.40 5.50 9.09 55
[TOTAL NATIVE PERENNIAL GRASSES (c) 8.5 100.0 14.5 i 9.0 14.9 8.5(0.5)




Table 1. Cover Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, CO - June 2001

Page 2 of 2

RELATIVE RELATIVE Percent Foliar Cover”
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL --—-Sample Number-—-
(%) (%) (%) (%) (%) Control 1
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii 1.00 100.00 1.71 1.00 1.65 1.0
Aristida purpurea 0.50 100.00 0.85 0.50 0.83 0.5
Buchloe dactyloides 8.50 100.00 14.53 8.50 14.05 8.5
Chondrosum gracile 10.00 100.00 17.09 10.00 16.53 10.0
EOTAL NATIVE PERENNIAL GRASSES (w) 20.0 100.0 34.2 20.0 331 20.0
NATIVE SUBSHRUBS
Artemisia frigida 0.50 100.00 0.85 0.50 0.83 0.5
[TOTAL NATIVE SUBSHRUBS 0.5 100.0 0.9 0.5 0.8 0.5
SUCCULENT
Echinocereus viridiflorus 0.00 100.00 0.00 0.00 0.00 P
Opuntia fragilis 0.00 100.00 - 0.00 0.00 0.00 P
Opuntia macrorhiza 0.50 100.00 0.85 0.50 0.83 0.5
Opuntia polyacantha 0.00 100.00 0.00 '0.00 0.00 P .
[TOTAL SUCCULENT 0.5 100.0 0.9 0.5 0.8 0.5
Standing dead 2.50 100.00 2.50 2.5
Litter 37.00 100.00 37.00 37.0
Bare soil 2.00 100.00 2.00 2.0
TOTALS 100.0 102.0 100
[TOTAL VEGETATION COVER ‘| 58.5 (s=0.0) 100.0 60.5 (s=0.0) 100.0 58.5(2.0)
GROUND COVER (Litter+Rock+Veg+St.Dead) 98.0 100.0 98(2)
SPECIES DENSITY (# of species/100 sq.m.) 44

(AVERAGE= 44.0 Std.Dev.= 0.0)

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.




Table 2. Cover Data - Control Transect 2, Tordon Post-Spray Study, City of Bouider Open Space, CO - June 2001

Page 1 of 2

) RELATIVE RELATIVE  Percent Foliar Cover”
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL —-Sample Number-—--
(%) (%) (%) (%) (%) Control 2
NATIVE ANNUAL & BIENNIAL FORBS
Collomia linearis 0.00 100.00 0.00 0.00 0.00 P
DCraba reptans 0.00 100.00 0.00 0.00 0.00 P
Erigeron divergens 0.00 100.00 0.00 0.00 0.00 P
Erysimum asperum 0.00 100.00 0.00 0.00 0.00 P
Grindelia squarrosa 0.50 100.00 0.91 0.50 Q.89 0.5
Oreocarya virgata 0.00 100.00 0.00 0.00 0.00 P
Plantago patagonica 0.00 100.00 0.00 0.00 0.00 P
Pterogonum alatum 0.00 100.00 0.00 0.00 0.00 P
Silene antirrhina 0.00 100.00 0.00 0.00 0.00 P
|TOTAL NATIVE ANN. & BIEN. FORBS 0.5 100.0 0.9 0.5 0.9 0.5
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 5.50 100.00 10.00 6.50 11.61 5.5(1.0)
Alyssum parviflorum 0.00 100.00 0.00 0.00 0.00 P
Lactuca serriola 0.00 -100.00 0.00 0.00 0.00 P
Lepidium densiflorum 0.00 100.00 0.00 0.00 0.00 P
Podospermum laciniatum 0.00 100.00 0.00 0.00 0.00 P
Tragopogon dubius ssp. major 0.00 100.00 0.00 0.00 0.00 P
[ﬁTAL INTRO. ANN. & BIEN. FORBS 55 100.0 10.0 6.5 11.6 5.5(1.0)
INTRODUCED ANNUAL GRASSES .
Bromus japonicus 0.50 100.00 0.91 0.50 0.89 0.5
WTAL INTRO. ANN. GRASSES 0.5 100.0 0.9 0.5 0.9 0.5
NATIVE PERENNIAL FORBS
Artemisia ludoviciana 1.50 100.00 273 1.50 2.68 1.5
Aster porteri 0.00 100.00 0.00 0.00 0.00 P
" Astragalus agrestis 0.50 100.00 0.91 0.50 0.89 0.5
Castilleja sessiliflora 0.00 100.00 0.00 0.00 0.00 P
Dalea purpurea 0.00 100.00 0.00 0.00 0.00 P
Eremogone fendleri 0.00 100.00 0.00 0.00 0.00 P
Erigeron flagellaris 1.00 100.00 1.82 1.00 1.79 1.0
. Gaillardia aristata 0.00 100.00 0.00 0.00 0.00 P
Gastrolychnis drummondii 0.00 100.00 0.00 0.00 0.00 P
Gaura coccinea 0.00 100.00 0.00 0.00 0.00 P
Helianthus pumilus 0.00 100.00 0.00 0.00 0.00 P
Heterotheca villosa 8.00 100.00 14.55 8.00 14.29 8.0
Hymenopappus filifolius 0.00 100.00 0.00 0.00 0.00 P
{ esqueretia montana 0.00 100.00 0.00 0.00 0.00 P
Liatris punctata 2.00- 100.00 3.64 2.00 3.57 2.0
Lithospermum spp. 0.00 100.00 0.00 0.00 0.00 P
Lomatium orientale 0.00 100.00 0.00 0.00 0.00 P
Musineon divaricatum 0.00 100.00 0.00 0.00 0.00 P
QOenothera villosa 0.00 100.00 0.00 0.00 0.00 P
Oligosporus dracuncuius ssp. glaucus 0.00 100.00 0.00 0.00 0.00 P
Oxytropis lambertii 0.00 100.00 0.00 0.00 0.00 P
Paronychia jamesii 0.00 100.00 0.00 - 0.00 0.00 P
Penstemon secundiflorus 0.00 100.00 0.00 0.00 0.00 P
Psoralidium tenuiflorum 1.00 100.00 1.82 1.00 1.79 1.0
Ratibida columnifera 0.00 100.00 0.00 0.00 0.00 P
Senecio integerrimus 0.00 100.00 0.00 0.00 0.00 P
Tithymalus brachyceras 0.00 100.00 0.00 0.00 0.00 P
Viola spp. 0.00 100.00 0.00 0.00 0.00 P
14.0 100.0 25.5 25.0 14.0

ITOTAL NATIVE PERENNIAL FORBS

14.0




l Table 2. Cover Data - Control Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, CO - June 2001

Page 2 of 2

(AVERAGE=65.0 Std.Dev.= 0.0)

.

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.

RELATIVE RELATIVE Percent Foliar Cover*
' PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL —Sample Number—--
(%) (%) (%) (%) (%) Control 2
l INTRODUCED PERENNIAL FORBS
Cichorium intybus 0.00 100.00 0.00 0.00 0.00 P
Taraxacum officinale 0.00 100.00 0.00 0.00 0.00 P
. [TOTAL INTRO. PERENNIAL FORBS 0.0 100.0 0.0 0.0 0.0 P
"~ NATIVE PERENNIAL GRASSES (cool)’
Carex pensylvanica ssp. heliophila 4.00 100.00 7.27 4.00 714 4.0
l Elymus elymoides 0.50 100.00 0.91 0.50 0.89 0.5
Hesperostipa comata 7.00 100.00 12.73 7.00 12.50 7.0
Koeleria macrantha 1.50 100.00 2.73 1.50 2.68° 1.5
Pascopyrum smithii 10.00 100.00 18.18 10.00 17.86 10.0
l Poa agassizensis 0.00 100.00 0.00 0.00 0.00 P
~ Poa compressa 0.00 100.00 0.00 0.00 0.00 P
*[IOIALJNAIMF_EEREMNIAL GRASSES (¢) 23.0 100.0 41.8 23.0 41.1 23.0
' NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii 1.00 100.00 1.82 1.00 1.79 1.0
Aristida purpurea 2.00 100.00 3.64 2.00 3.57 2.0
l Bouteloua curtipendula 2.00 100.00 3.64 2.00 3.57 2.0
Buchloe dactyloides 3.50° 100.00 6.36 3.50 6.25 3.5
Chondrosum gracile 2.00 100.00 3.64 2.00 3.57 20
Muhlenbergia montana 0.50 100.00 0.91 0.50 0.89 0.5
l Schizachyrium scoparium 0.00 100.00 0.00 0.00 0.00 P
[TOTAL NATIVE PERENNIAL GRASSES (w) 11.0 100.0 20.0 11.0 19.6 11.0
NATIVE SUBSHRUBS
Artemisia frigida 0.50 100.00 0.91 0.50 0.89 0.5
- Gutierrezia sarothrae 0.00 100.00 0.00 0.00 0.00 P
[TOTAL NATIVE SUBSHRUBS 0.5 100.0 0.9 0.5 0.9 0.5
. SUCCULENT
~ Echinocereus viridiflorus 0.00 100.00 0.00 0.00 0.00 P
Opuntia macrorhiza 0.00 100.00 0.00 0.00 0.00 P
l [TOTAL SUCCULENT 0.0 100.0 0.0 0.0 0.0 P
PARASITE
Aphylion fasciculatum 0.00 100.00 0.00 0.00 0.00 P
l [TOTAL PARASITE 0.0 100.0 0.0 0.0 0.0 P
Standing dead 4.50 100.00 4.50 4.5
' Litter 27.50 100.00 27.50 27.5
Bare soil 6.00 100.00 6.00 6.0
' Rock 7.00 100.00 7.00 7.0
' TOTALS 100.0 101.0 100
[IOTAL VEGETATION COVER 55.0 (s=0.0) 100.0 56.0 (s=0.0) 100.0 55.0(1.0)
GROUND COVER (Litter+Rock+Veg+St.Dead) 94.0 95.0 94(1)
l SPECIES DENSITY (# of species/100 sq.m.) 65




Table 3. Cover Data - Spray Area, Transects 1-5, Tordon Spray Study, City of Boulder Open Space, CO - June 2001 Page 1 of 6
' RELATIVE RELATIVE
PLANT SPECIES +-AVERAGE VEGETATION AVERAGE VEGETATION

COVER FREQUENCY COVER COVER-ALL COVER-ALL

(%) (%) (%) (%) (%)
NATIVE ANNUAL & BIENNIAL FORBS
Androsace septentrionalis 0.10 20.00 0.19 0.10 0.19
Cirsium undulatum 0.00 20.00 0.00 0.00 0.00
Collinsia parviflora 0.00 20.00 0.00 0.00 0.00
Collomia linearis 0.10 20.00 0.19 0.10 0.19
Descurainia incana 0.00 20.00 0.00 0.00 0.00
Descurainia pinnata 0.00 20.00 0.00 0.00 0.00
Draba reptans 0.20 60.00 0.38 0.20 0.38
Grindelia squarrosa 0.00 60.00 0.00 0.00 0.00
Plantago patagonica 0.50 . 100.00 0.96 0.50 0.96
Pterogonum alatum 0.00 40.00 0.00 0.00 0.00
Silene antirrhina 0.00 80.00 0.00 0.00 0.00
[@TAL NATIVE ANN. & BIEN. FORBS 09 100.0 1.7 0.9 1.7
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa : 7.50 100.00 14.42- 7.50 14.34
Alyssum parviflorum 1.40 100.00 2.69 1.50 2.87
Camelina microcarpa 0.10 100.00 0.19 0.10 0.19
Erodium cicutarium 0.00 20.00 0.00 0.00 0.00
Lactuca serriola 0.10 80.00 0.19 0.10 0.19
Lepidium densiflorum 0.00 20.00 0.00 0.00 0.00
Neolepia campestre 0.10 40.00 0.19 0.10 0.18
Podospermum laciniatum 0.10 40.00 0.19 0.10 0.19
Tragopogon dubius ssp. major 0.00 80.00 0.00 - 0.00 0.00
Verbascum blattaria 0.00 20.00 0.00 0.00 0.00
[LOTAL INTRO. ANN. & BIEN. FORBS 9.3 100.0 17.9 9.4 18.0
NATIVE ANNUAL GRASSES
Critesion pusillum 0.00 40.00 0.00 0.00 0.00
Vulpia octoflora 0.00 20.00 0.00 0.00 0.00
D’QTAL NATIVE ANN. GRASSES 0.0 60.0 0.0 0.0 0.0
INTRODUCED ANNUAL GRASSES
Anisantha tectorum 0.00 20.00 0.00 0.00 0.00
Bromus japonicus 4.20 100.00 8.08 4.20 8.03
[TOTAL INTRO. ANN. GRASSES 4.2 100.0 8.1 4.2 8.0
NATIVE PERENNIAL FORBS _
Achillea lanulosa 0.00 60.00 0.00 0.00 0.00
Allium textile 0.00 60.00 0.00 0.00 0.00
Antennaria rosea 0.00 20.00 0.00 0.00 0.00
Arnica fulgens 0.00 20.00 0.00 0.00 0.00
Artemisia ludoviciana 0.10 40.00 0.19 0.10 0.19
Asclepias viridiflora 0.00 20.00 0.00 0.00 0.00
Aster porteri 0.10 20.00 0.19 0.10 0.19
Astragalus agrestis 0.10 20.00 0.19 0.10 0.19
Brickellia rosmarinifolia ssp. chlorolepis 0.10 40.00 0.19 0.10 0.19
Calochortus gunnisonii 0.00 40.00 0.00 0.00 0.00
Castilleja sessiliflora 0.20 60.00 0.38 0.20 0.38
Dalea candida var. oligophylla 0.00 60.00 0.00 0.00 0.00
Dalea purpurea 0.00 80.00 0.00 0.00 0.00
Erigeron flageliaris 0.60 80.00 1.15 0.70 1.34
Eriogonum flavum var. flavum 0.40 20.00 0.77 0.40 0.76
Gaillardia spp. Q.00 20.00 0.00 0.00 0.00
Gaura coceinea 0.00 20.00 0.00 0.00 0.00
Helianthus pumiius 0.00 20.00 0.00 0.00 0.00
Heterotheca villosa 1.00 60.00 1.92 1.00 1.91
Leucocrinum montanum 0.10 20.00 0.19 0.10 0.19




Table 3. Cover Data - Spray Area, Transects 1-5, Tordon Spray Study, City of Boulder Open Space, CO - June 2001 Page 2 of 6
: RELATIVE RELATIVE
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION

COVER FREQUENCY COVER COVER-ALL COVER-ALL
(%) (%) (%) (%) (%)
NATIVE PERENNIAL FORBS (concluded)
Liatris punctata 0.10 40.00 0.19 0.10 0.19
Lithospermum spp. 0.40 100.00 0.77 0.40 0.76
Lomatium orientaie 0.00 20.00 0.00 0.00 0.00
Musineon divaricatum 0.00 80.00 0.00 0.00 0.00
Nothocalais cuspidata 0.00 20.00 0.00 0.00 0.00
Oenothera howardii 0.00 40.00 0.00 0.00 0.00
Oligosporus dracunculus ssp. glaucus 0.00 40.00 0.00 0.00 0.00
Paronychia jamesii 0.00 40.00 0.00 0.00 0.00
Psoralidium tenuifiorum 1.80 100.00 3.46 1.80 3.44
Senecio integerrimus 0.00 40.00 0.00 0.00 0.00
Solidago spp. 0.20 20.00 0.38 0.20 0.38
Sphaeralcea coccinea 0.00 60.00 0.00 0.00 0.00
Tithymalus brachyceras 0.00 20.00 0.00 0.00 0.00
Townsendia hookeri 0.10 40.00 0.19. 0.10 0.19
Viola spp. 0.00 20.00 0.00 0.00 0.00
Virgulaster ascendens 0.00 20.00 0.00 0.00 0.00
[TOTAL NATIVE PERENNIAL FORBS 5.3 100.0 10.2 5.4 10.3
INTRODUCED PERENNIAL FORBS
Breea arvensis 0.00 20.00 0.00 0.00 0.00
Cardaria chalepensis 0.00 20.00 0.00 0.00 0.00
+ Cichorium intybus 0.20 40.00 0.38 0.20 0.38
Convolvulus arvensis 0.10 20.00 0.19 0.10 0.19
Potentilla recta 0.10 20.00 0.19 0.10 0.19
Taraxacum officinale 0.00 80.00 0.00 0.00 0.00
JTOTAL INTRO. PERENNIAL FORBS 0.4 100.0 0.8 0.4 0.8
NATIVE PERENNIAL GRASSES (cool)
Carex pensylvanica ssp. heliophila 2.80 100.00 5.38 2.80 5.35
Elymus longifolius 0.00- 20.00 0.00 0.00 0.00
Hesperostipa comata 0.00 20.00 0.00 0.00 0.00
Koeleria macrantha 1.60 100.00 3.08 1.60 3.06
Nassella viridula 0.00 20.00 0.00 0.00 0.00
Pascopyrum smithii 4.80 100.00 9.23 4.80 9.18
Poa agassizensis 2.10 100.00 4.04 2.10 4.02
Poa compressa 1.60 100.00 3.08 1.60 3.06
[TOTAL NATIVE PERENNIAL GRASSES (c) 12.9 100.0 248 12.9 24.7
INTRODUCED PERENNIAL GRASSES (cool) :
Phleum pratense 0.00 20.00 0.00 0.00 0.00
Thinopyrum intermedium 0.10 20.00 0.19 0.10 0.19
[TOTAL INTRO. PERENNIAL GRASSES (c) 0.1 40.0 0.2 0.1 0.2
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii ' 0.10 20.00 0.19 0.10 0.19
Aristida purpurea 0.70 60.00 1.35 0.70 1.34
Bouteloua curtipendula 2.20 60.00 4.23 2.20 4.21
Buchloe dactyloides 9.30 100.00 17.88 9.30 17.78
Chondrosum gracile 6.20 100.00 11.92 6.30 12.05
Chondrosum hirsutum 0.00 20.00 0.00 0.00 0.00
Muhlenbergia montana 0.00 20.00 0.00 0.00 0.00
[TOTAL NATIVE PERENNIAL GRASSES (w) 18.5 100.0 35.6 18.6 35.6
NATIVE SUBSHRUBS
Artemisia frigida 0.20 80.00 0.38 0.20 0.38
Gutierrezia sarothrae 0.00 40.00 0.00 0.00 0.00
[TOTAL NATIVE SUBSHRUBS 0.2 100.0 0.4 0.2 0.4




Table 3. Cover Data - Spray Area, Transects 1-5, Tordon Spray Study, City of Boulder Open Space, CO - June 2001 Page 3 of 6
RELATIVE RELATIVE
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION

COVER FREQUENCY COVER . COVER-ALL COVER-ALL
(%) (%) (%) (%) (%)

LICHEN

Lichen spp. 0.10 20.00 0.19 0.10 0.19
|TOTAL LICHEN 0.1 20.0 0.2 0.1 0.2
SUCCULENT

Opuntia fragilis 0.00 20.00 0.00 0.00 0.00
Opuntia macrorhiza 0.00 80.00 0.00 0.00 0.00
[TOTAL SUCCULENT 0.0 80.0 0.0 0.0 0.0
AGAVOIDS

Yucca glauca 0.10 20.00 0.19 0.10 0.19
[TOTAL AGAVOIDS 0.1 20.0 0.2 0.1 0.2
Standing dead 4.80 100.00 4.80

Litter 32.60 100.00 32.60

Bare soil 9.00 100.00 9.00

Rock 1.60 80.00 1.60

TOTALS 100.0 100.3
[TOTAL VEGETATION COVER 52.0 (s=6.0) 100.0 52.3 (s=6.0) 100.0
GROUND COVER (Litter+Rock+Veg+St.Dead) 91.0 91.3

SPECIES DENSITY (# of species/100 sq.m.)

(AVERAGE= 41.6 Std.Dev.= 6.0)




Table 3. Cover Data - Spray Area, Transects 1-5, Tordon Spray Study, City of Boulder Open Space, CO - June 2001

PLANT SPECIES

Spray 1

Percent Foliar Cover*

---Sample Number-—
Spray2 Spray3  Spray4 Spray 5

NATIVE ANNUAL & BIENNIAL FORBS
Androsace septentrionalis
Cirsium undulatum
Collinsia parviflora
Collomia flinearis
Descurainia incana
Descurainia pinnata
Draba reptans

Grindelia squarrosa
Plantago patagonica
Pterogonum alatum
Silene antirrhina

VUV TVO

0.5

P
0.5
P
P
0.5 0.5

20 P P 0.5

P p P P

|TOTAL NATIVE ANN. & BIEN. FORBS

R

2.5 P P 2.0

INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa

Alyssum parviflorum

Camelina microcarpa

Erodium cicutarium

Lactuca serriola

Lepidium densiflorum

Neolepia campestre
Podospermum laciniatum
Tragopogon dubius ssp. major
Verbascum blattaria

05

15.0 8.5 14.0 P
P 35  2.5(0.5) 0.5
0.5 p B P
' P
0.5 P 2

P 05
P P P
P

ITOTAL INTRO. ANN. & BIEN. FORBS

0.5

16.0 12.5 17.0(0.5) 0.5

NATIVE ANNUAL GRASSES
Critesion pusillum
Vulpia octoflora

|TOTAL NATIVE ANN. GRASSES

INTRODUCED ANNUAL GRASSES
Anisantha tectorum
Bromus japonicus

1.5 13.0 4.0 2.5

|TOTAL INTRO. ANN. GRASSES

1.5 13.0 4.0 2.5

NATIVE PERENNIAL FORBS
Achillea lanulosa

Allium textile

Antennaria rosea

Arnica fulgens

Artemisia ludoviciana
Asclepias viridiflora

Aster porteri

Astragalus agrestis

Brickellia rosmarinifolia ssp. chlorolepis
Calochortus gunnisonii
Castilleja sessiliflora

Dalea candida var. oligophytla
Dalea purpurea

Erigeron flageliaris

Eriogonum flavum var. flavum
Gaillardia spp.

Gaura coccinea

Helianthus pumilus
Heterotheca villosa
Leucocrinum montanum

0.5

1.0

1.5

45
0.5

0.5

1.5(0.5) P P

2.0
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Table 3. Cover Data - Spray Area, Transects 1-5, Tordon Spray Study, City of Boulder Open Space, CO - June 2001 Page 5of 6
Percent Foliar Cover*
PLANT SPECIES

—Sample Number-—
Spray 1 Spray 2 Spray 3 Spray 4 Spray 5

NATIVE PERENNIAL FORBS (concluded)

Liatris punctata 05 ) ' P
Lithospermum spp. P P 0.5 0.5 1.0
Lomatium orientale P
Musineon divaricatum P P P P
Nothocalais cuspidata P

Oenothera howardii P P

Oligosporus dracunculus ssp. glaucus P P
Paronychia jamesii P . P

Psoralidium tenuiflorum 0.5 3.0 0.5 2.0 3.0
Senecio integerrimus P ) P
Solidago spp. : 1.0 .
Sphaeralcea coccinea : ] P P P
Tithymalus brachyceras - P

Townsendia hookeri 05 P

Viola spp. ) P
Virgulaster ascendens P p
@TAL NATIVE PERENNIAL FORBS 9.5 5.5(0.5) 4.0 3.0 4.5
INTRODUCED PERENNIAL FORBS

Breea arvensis P

Cardaria chalepensis P

Cichorium intybus 1.0 P
Convolvulus arvensis 0.5

Potentilla recta , 0.5

Taraxacum officinale P P P P

ITOTAL INTRO. PERENNIAL FORBS P P 0.5 1.5 P

NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 50 . 45 1.0 2.0 1.5
Elymus longifolius . P

Hesperostipa comata P :

Koeleria macrantha : 25 1.5 1.5 1.0 1.5
Nassella viridula P

Pascopyrum smithii 0.5 3.5 6.0 7.0 7.0
Poa agassizensis P P 0.5 10.0 P
Poa compressa P P 1.5 . 3.0 3.5
ITOTAL NATIVE PERENNIAL GRASSES (c) 8.0 9.5 10.5 23.0 13.5
INTRODUCED PERENNIAL GRASSES (cool)

Phieum pratense P

Thinopyrum intermedium 0.5 )

[TOTAL INTRO. PERENNIAL GRASSES () 0.5 P
NATIVE PERENNIAL GRASSES (warm)

Andropogon gerardii 0.5

Aristida purpurea ' 2.0 1.0 0.5

Bouteloua curtipendula 7.5 3.0 0.5

Buchloe dactyloides 12.5 7.5 10.0 4.0 12.5
Chondrosum gracile 25 4.0 7.0 5.0 12.5(0.5)
Chondrosum hirsutum P

Muhlenbergia montana P ’

[TOTAL NATIVE PERENNIAL GRASSES (w) 25.0 15.5 18.0 9.0 25.0(0.5)
NATIVE SUBSHRUBS

" Artemisia frigida 0.5 P P 0.5

Gutierrezia sarothrae P P
[TOTAL NATIVE SUBSHRUBS 0.5 P P P 0.5




Table 3. Cover Data - Spray Area, Transects-1-6, Tordon Spray Study, City of Boulder Open Space, CO - June 2001 Page 6 of 6

Percent Foliar Cover*
PLANT SPECIES

-—-Sample Number-—
Spray 1 Spray2 Spray3 Sprayd4 Spray 5

LICHEN
Lichen spp. 0.5
|TOTAL LiCHEN 0.5 — — — —
SUCCULENT
Opuntia fragilis P
Opuntia macrarhiza P ) P P P
{TOTAL SUCCULENT P P P P —
AGAVOIDS
Yucca glauca 0.5
|TOTAL AGAVOIDS 0.5 — — —-
Standing dead 11.0 3.5 4.5 3.5 1.5
Litter ‘ 28.0 30.0 33.0 32.0 40.0
Bare soil ' ' 11.0 14.0 4.0 65 95
Rock " 55 15 0.5 0.5
TOTALS 100 100 100 100 100
|TOTAL VEGETATION COVER 445 51,0(0.5) 58.5 57.5(0.5) 48.5(0.5)
GROUND COVER (Litter+Rock+Veg+St Dead) 89 86(1) 96 94(1) 91(1)
SPECIES DENSITY (# of species/100 sq.m.) 52 41 38 37 40
(AVERAGE= 41.6 Std.Dev.= 6.0)

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.



Table 4. Frequency Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PRESENCE*
PLANT SPECIES
FREQUENCY —-Sample Number—
(%) 1 2 3 4 5 6 7 8 9 10
NATIVE ANNUAL & BIENNIAL FORBS
Androsace septentrionalis 40.00 P P P P
Plantago patagonica 90.00 P P P P P P P P P
Silene antirrhina 60.00 P P P P P P
LTOTAL NATIVE ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 100.00 P P P P P P P P P P
Camelina microcarpa 10.00 P
Erodium cicutarium 70.00 P P P P P P P
Lappula redowskii 10.00 P
Neolepia campestre 10.00 P
Podospermum laciniatum 30.00 P P P
ITOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
NATIVE ANNUAL GRASSES
Critesion pusillum 30.00 P P P
Vulpia octoflora 90.00 P P P P P P P P P
'ﬁ'OTAL NATIVE ANN. GRASSES 90.0 P P P P P P —- P P P
INTRODUCED ANNUAL GRASSES
Anisantha tectorum 100.00 P P P P P 6 P P P P
Bromus japonicus 100.00 P P P P P P P P P P
i [TOTAL INTRO. ANN. GRASSES 100.0 P P P P P 6 P P P P
NATIVE PERENNIAL FORBS
Astragaius agrestis 20.00 P P
Erigeron flagellaris 10.00 P
Erigeron spp. 10.00 P
Gaura coccinea 20.00 P P
Heterotheca villosa 50.00 P P P ' P P
Lesquereila montana 10.00 P
Liatris punctata 10.00 P
Lithospermum spp. 70.00 P P P P P P P
Oligosporus dracunculus ssp. glaucus 20.00 P P
Psoralidium tenuiflorum 100.00 P P P P P P P P P P
Sphaeralcea coccinea 60.00 P P P P P P
|TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS
Cichorium intybus 10.00 P
Convolvulus arvensis 20.00 P P
Potentilla recta 40.00 P P P P
[TOTAL INTRO. PERENNIAL FORBS 70.0 - P P P —-— P - P P P
NATIVE PERENNIAL GRASSES (cool)
Elymus elymoides 50.00 P P P P P
Koeleria macrantha 10.00 P
Pascopyrum smithii 60.00 P P P P P P
Poa agassizensis 90.00 P P P P P P P P P
Poa compressa 60.00 P P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (¢) 100.0 P P P P P P P P P P
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Table 4. Frequency Data -'Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 2 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY -—Sample Number—
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE PERENNIAL GRASSES (warm) )

Andropogon gerardii 20.00 P P

Avristida purpurea 20.00 P P

Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 100.00 P P P P P P P P P P
EOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS :

Artemisia frigida 90.00 P P P P P P P P P
@TAL NATIVE SUBSHRUBS 90.0 P P - P P P P P P P
SUCCULENT

Echinocereus viridiflorus 20.00 P P
Opuntia fragilis 20.00 P P

Opuntia macrorhiza 70.00 P P P P P P P
Opuntia polyacantha 30.00 P P P
[TOTAL SUCCULENT _ 70.0 — P P P —-— P - P P P
SPECIES DENSITY (# of species/100 sq.m.) 21 24 22 19 16 23 15 21 29 21
(AVERAGE=20.3 Std.Dev.= 2.9)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.



Table 5. Frequency Data - Control Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 1 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY -—-—Sample Number—~-
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS

Collomia linearis ’ _ 10.00 P

Draba reptans 10.00 P

Erigeron divergens : 60.00 P P P - P P P
Erysimum asperum 10.00 P

Grindelia squarrosa 10.00 P

Oreocarya virgata ' 10.00 P
Plantage patagonica 50.00 P P P P P
Pterogonum alatum 80.00 P P P P P P P P
Silene antirrhina 10.00 P
ITOTAL NATIVE ANN. & BIEN. FORBS 100.0 P P P P P P P P P P

INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 50.00 P P P P P

Alyssum parviflorum 60.00 P P P P P P
Lactuca serriola 20.00 P P

Lepidium densiflorum 10.00 P

Podospermum laciniatum 60.00 P P P P P P

Tragopogon dubius ssp. major 40.00 P P P P

[TOTAL INTRO. ANN. & BIEN. FORBS 80.0 P P P P P P P — - P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 80.00 P P P P P P P P

ﬁOTAL INTRO. ANN. GRASSES 80.0 P P P P P P P P -
NATIVE PERENNIAL FORBS

Artemisia ludoviciana 10.00 P

Aster porteri 80.00 P P P P P P P P
Astragalus agrestis . 30.00 P P P

Castilleja sessiliflora : 50.00 P P P P P
Dalea purpurea 50.00 P P P P P
Eremogone fendleri 50.00 P P P P P
Erigeron flagellaris 80.00 P P P P P P P P
Gaillardia aristata 20.00 P P
Gastrolychnis drummondii 10.00 ) P o,
Gaura coccinea 20.00 P P :

Helianthus pumilus ‘ 10.00 P
Heterotheca villosa 100.00 P P P P P P P P P P
Hymenopappus filifolius 60.00 P P P P P P
Lesquerella montana 30.00 P P P
Liatris punctata 90.00 P P P P P P P P P
Lithospermum spp. 30.00 P P P

Lomatium origntale ' . 10.00 P

Musineon divaricatum 30.00 P P P

Oenothera villosa 10.00 P

Oligosporus dracunculus ssp. glaucus 10.00 . P

Oxytropis lamberti 20.00 P P
Paronychia jamesii 60.00 P P P P P P
Penstemon secundiflorus 60.00 P P P P P P
Psoralidium tenuiflorum ~ 80.00 P P P P P P P P
Ratibida columnifera 30.00 P P P

Senecio integerrimus 10.00 P

Tithymalus brachyceras 10.00 P
Viola spp. 10.00 P
fﬁ)TAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P




Table 5. Frequency Data - Control Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 2 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY -~—~—Sampie Number—--
(%) 1 2 3 4 5 6 7 8 9 10
INTRODUCED PERENNIAL FORBS
Cichorium intybus 10.00 P
Taraxacum officinale 10.00 P
(TOTAL INTRO. PERENNIAL FORBS 20.0 P = P e e i e e e
NATIVE PERENNIAL GRASSES (cool)
Carex pensylivanica ssp. heliophila 90.00 - P P P P P P P P P
Elymus elymoides 30.00 P P P
Hesperostipa comata 80.00 P P P P P P P P
Koeleria macrantha 100.00 P P P P P P P P P P
Pascopyrum smithii 70.00 P P P P P P P o
Poa agassizensis . 10.00 P '
Poa compressa 10.00 P
IETAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii ) 30.00 P P P
Avristida purpurea T 80.00 P P P P P P P P
Bouteloua curtipendula 80.00 P P P P P P P P
Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 70.00 P P P P P P P
Muhlenbergia montana : 10.00 P
Schizachyrium scoparium 10.00 P
[TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS
Artemisia frigida 100.00 P P P P P P P P P P
Gutierrezia sarothrae 50.00 P P P P P
|TOTAL NATIVE SUBSHRUBS 100.0 P P P P P P P P P P
SUCCULENT
Echinocereus viridiflorus 10.00 P
Opuntia macrorhiza 20.00 P P
[TOTAL SUCCULENT 20.0 P P - e e e e o e e
PARASITE
Aphyllon fasciculatum 10.00 P
|TOTAL PARASITE 10.0 —_— e e em P e e e e
SPECIES DENSITY (# of species/100 sq.m.) 23 27 28 27 29 25 26 23 26 27
(AVERAGE= 26.1 Std.Dev.= 2.0)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.



Table 6. Frequency Data - Spray Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 1 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY —Sample Number—-
(%) 1. 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS

Draba reptans 10.00 P

Grindelia squarrosa 10.00 ) P

Plantago patagonica 10.00 P

Pterogonum alatum 10.00 P

[TOTAL NATIVE ANN. & BIEN. FORBS 30.0 e P P — -

INTRODUCED ANNUAL & BIENNIAL FORBS .

Acosta diffusa . 90.00 P P P P P P P P P
Alyssum parviflorum 50.00 P P P P P
Camelina microcarpa 10.00 P

Lactuca serriola 10.00 P

Tragopogon dubius ssp. major 10.00 P

|TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P- P P P P P P P P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 20.00 P ) ' |
|TOTAL INTRO. ANN. GRASSES 20.0 P — - e — e - . o~ P
NATIVE PERENNIAL FORBS .

Allium textile 20.00 P P
Antennaria rosea 10.00 P

Asclepias viridiflora 10.00 P

Astragalus agrestis 60.00 P P P P P P
Brickellia rosmarinifolia ssp. chlorolepis 20.00 P P

Castilleja sessiliflora - 80.00 P P P P P P P P
Dalea purpurea 50.00 P P P P P

Erigeron flageliaris 40.00 P P P P
Gaillardia spp. 10.00 P

Heterotheca villosa 90.00 P P P P P P P P
Liatris punctata 30.00 P P P
Lithospermum spp. 50.00 P P P P P
Musineon divaricatum 10.00 P ]

Oenothera howardii 60.00 P P P P P P
Paronychia jamesii 50.00 P P P P P
Psoralidium tenuiflorum ' 90.00 P P P P P P P P P
Senecio integerrimus 70.00 P P P P P P
Tithymalus brachyceras 20.00 P P

Townsendia hookeri 80.00 P P P P P P o P
{TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P
INTRODUCED PERENNIAL FORBS i

Taraxacum officinale 20.00 ) P P
[TOTAL INTRO. PERENNIAL FORBS 20.0 e A
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 90.00 P P P P P P P P P
Elymus longifolius 70.00 p P P P P P P
Hesperostipa comata 10.00 P

Koeleria macrantha 100.00 p P P P P P P P P P
Nassella viridula 20.00 P P
Pascopyrum smithii 60.00 P P P P P P
Poa agassizensis 10.00 P

Poa. compressa 10.00 P
[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P




Table 6. Frequency Data - Spray Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 2 of 2
PRESENCE”
PLANT SPECIES
FREQUENCY —~-Sample Number-—-
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE PERENNIAL GRASSES (warm) »

Andropagon gerardii 30.00 P P P

Aristida purpurea 70.00 P P P P P P P .
Bouteloua curtipendula 100.00 P P P P P P P P P P
Buchioe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 40.00 P P P P
Chondrosum hirsutum 20.00 P P
Muhlenbergia montana 20.00 P P
|[TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P .P
NATIVE SUBSHRUBS

Artemisia frigida 40.00 P P P P
{TOTAL NATIVE SUBSHRUBS 40.0 —-— P - P P - e — P
SUCCULENT .

Opuntia macrorhiza 10.00 ' P
{TOTAL SUCCULENT 10.0 = e e e e e = P —
AGAVOIDS

Yucca glauca 40.00 P P P P
[TOTAL AGAVOIDS 40.0 P - —- — P P P - - —
SPECIES DENSITY (# of species/100 sq.m.) 19 20 16 19 23 19 18 20 20 20
(AVERAGE= 19.4 Std.Dev.= 1.8) ' :

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.



Table 7. Frequency Data - Spray Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PLANT SPECIES

FREQUENCY

PRESENCE*

-—Sample Number-— .
(%) 1 2 3 4 5 6 7 9 10
NATIVE ANNUAL & BIENNIAL FORBS
Draba reptans 10.00 P
Grindelia squarrosa 20.00 P P
Plantago patagonica 80.00 P P P P P P P
Pterogonum alatum 20.00 P P
Silene antirrhina 40.00 P P P P
[TOTAL NATIVE ANN. & BIEN. FORBS 100.0 P P P P P P P P P
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 100.00 P P P P P P P P P
Alyssum parviflorum 90.00 P P P P P P P P
Camelina microcarpa 20.00 P P
Lactuca serriola 20.00 P P
Neolepia campestre 30.00 P P P
Tragopogon dubius ssp. major 50.00 P P P P P
ﬁ'OTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P . P P P
INTRODUCED ANNUAL GRASSES
Bromus japonicus 100.00 P P P P P P P P P
ﬁOTAL INTRO. ANN. GRASSES 100.0 P P P P P P P P P
‘NATIVE PERENNIAL FORBS
Allium textile ) 10.00 P
Aster porteri 50.00 P P P P P
Brickellia rosmarinifolia ssp. chlorolepis 20.00 P A
Castilleja sessiliflora 20.00 P P
Dalea candida var. oligophylia 20.00 P P
Dalea purpurea 20.00 P P
Erigeron flagellaris 100.00 P P P P P P P P P
Lithospermum spp. 40.00 P P P . P
Musineon divaricatum 80.00 P P P P P P P
Oenothera howardii 10.00 P
Psoralidium tenuiflorum 90.00 P P P P P P P P
Townsendia hookeri 20.00 P P
ﬁ'OTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P
INTRODUCED PERENNIAL FORBS
Breea arvensis 10.00
Cardaria chalepensis 20.00 P P
Taraxacum officinale 30.00 P P
ﬁOTAL INTRO. PERENNIAL FORBS 50.0 - P - -~ P - P — P
NATIVE PERENNIAL GRASSES (cool)
Carex pensylvanica ssp. heliophila 90.00 P P P P P P P P
Koeleria macrantha 80.00 P P P P P P P P
Pascopyrum smithii 100.00 P P P P P P P P P
Poa agassizensis 30.00 P P
Poa compressa 10.00 P
ﬁOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)
Aristida purpurea 40.00 P P P P
Bouteloua curtipendula 70.00 P P P P P P
Buchloe dactyloides 80.00 P P P P P P P P
Chondrosum gracile 60.00 P P P P p P
ﬁOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P
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Table 7. Frequency Data - Spray Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 2 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY —Sample Number—
(%) 1 2 3 4 5 6 7 3 9. 10

NATIVE SUBSHRUBS

Artemisia frigida 50.00 P P P P P
Gutierrezia sarothrae 30.00 P P P
ﬁ'OTAL NATIVE SUBSHRUBS 80.0 — P P P P P P P P -
SUCCULENT

Opuntia macrorhiza 10.00 P
ITOTAL SUCCULENT 10.0 — e e e P e e
SPECIES DENSITY (# of species/100 sq.m.) 21 17 22 18 17 16 18 16 16 17
(AVERAGE= 17.8 Std.Dev.= 2.1)

*P= Present within 1 X 5m piot on right side (when standing at origin and facing the endpoint) of the cover transect.



Table 8. Frequency Data - Spray Transect 3, Tordon Post-Spray Study, City of Boulder Open Space, June 2004 Page 1 of 2
PRESENCE*
PLANT SPECIES
FREQUENCY -—Sample Number--—
(%) 1 2 3 4 5 6 7 8 9 10
NATIVE ANNUAL & BIENNIAL FORBS i
Grindelia squarrosa 10.00 P
Plantago patagonica 70.00 P P P P P P P
Silene antirrhina 20.00 2] P
ITOTAL NATIVE ANN. & BIEN. FORBS 70.0 - e - P P P P P P P
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 90.00 P P P P P P P P
Camelina microcarpa 40.00 P P P P
Lactuca serriola : 40.00 P P P P
Neolepia campestre 50.00 P P P P P
Podospermum laciniatum 70.00 P P P P P P P
Tragopogon dubius ssp. major 50.00 P P P P P
|[TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
INTRODUCED ANNUAL GRASSES
Bromus japonicus 100.00 P P P P P P P P P P
ITOTAL INTRO. ANN. GRASSES 100.0 P P P P P P P P P P
NATIVE PERENNIAL FORBS .
Achillea lanulosa 30.00 P P P
Artemisia ludoviciana 20.00 P P
Castilleja sessilifiora 20.00 P P
Dalea purpurea 10.00 P
Eriogonum flavum var. flavum 80.00 P P P P P P P P
Heterotheca viilosa 40.00 P P P P
Lithospermum spp. 80.00 14 P P P P P P P
Musineon divaricatum 30.00 P P P
Oligosporus dracunculus ssp. glaucus 10.00 P
Paronychia jamesii 10.00 P
Psoralidium tenuiflorum 90.00 P P P P P P P P P
Solidago spp. 10.00 P
Sphaeralcea coccinea 20.00 P P
{TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS
Convolvulus arvensis 30.00 P P P
Taraxacum officinale 60.00 P P P P P P
{TOTAL INTRO. PERENNIAL FORBS 80.0 P P P - P P - P P P
NATIVE PERENNIAL GRASSES (cool) .
Carex pensylvanica ssp. heliophila 30.00 P P P
Koeleria macrantha 90.00 P P P P P P P P P
Pascopyrum smithii 100.00 P P P P P P P P P P
Poa agassizensis 50.00 P P P P P
Poa compressa 50.00 P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)
Avristida purpurea 10.00 P
Bouteloua curtipendula 30.00 P P P
Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 60.00 P P P P P P
{TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P




Table 8. Frequency Data - Spray Transect 3, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PLANT SPECIES

PRESENCE*

FREQUENCY ——-Sampie Number——-

(%) 1 2 3 4 5 6 7 8 9 10
NATIVE SUBSHRUBS
Gutierrezia sarothrae 10.00 P
ITOTAL NATIVE SUBSHRUBS 10.0 - P - - - — - e - —
SUCCULENT
Opuntia macrorhiza 20.00 P P
[TOTAL SUCCULENT 20.0 _ P = e P e e e e e
SPECIES DENSITY (# of species/100 sq.m.) 18 19 17 15 16 18 16 19 17 18

(AVERAGE= 17.3 Std.Dev.= 1.3)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.

Page 2 of 2



Table 8. Frequency Data - Spray Transect 4, Tordon Post-Spray Study, City of Boulder Open Space, June 2001 Page 1 of 2
] PRESENCE*
PLANT SPECIES
FREQUENCY ---Sample Number——
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS

Plantago patagonica 40.00 P P P =]
{TOTAL NATIVE ANN. & BIEN. FORBS 40.0 —-_— - P - e . —~ P P P
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 100.00 P P P P P P P P P P
Camelina microcarpa 20.00 P P
Erodium cicutarium 20.00 P P
Podospermum laciniatum 40.00 P P P P
Tragopogon dubius ssp. major 20.00 P P
Verbascum blattaria 20.00 P P

[I'OTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
NATIVE ANNUAL GRASSES

Critesion pusillum 50.00 P P . P P P
|TOTAL NATIVE ANN. GRASSES 50.0 P P w— — ——~ — P P — P
INTRODUCED ANNUAL GRASSES

Anisantha tectorum 10.00 P

Bromus japonicus 90.00 P P P P P P P P P
LTOTAL INTRO. ANN. GRASSES 90.0 P P P P P P P P P —
NATIVE PERENNIAL FORBS

Achillea lanulosa 40.00 P P P P
Calochortus gunnisonii 20.00 P P

Dalea purpurea 10.00 - P

Erigeron flagellaris 40.00 P P P P
Heterotheca villosa 20.00 P P

Lithospermum spp. 40.00 P P P P
Nothocalais cuspidata 10.00 P

Psoralidium tenuiflorum "5000 | P P P P P
Sphaeralcea coccinea 30.00 P P P

Virgulaster ascendens 10.00 P
EOTAL NATIVE PERENNIAL FORBS 90.0 P P P P P - P P P P
INTRODUCED PERENNIAL FORBS

Cichorium intybus 40.00 P P P P

Potentilla recta 10.00 P

Taraxacum officinale 40.00 P P P P
[TOTAL INTRO. PERENNIAL FORBS 60.0 P P — P - P P P —
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 60.00 P P P P P P

Koeleria macrantha 40.00 P P P P
Pascopyrum smithii 90.00 P P P P P P P P P
Poa agassizensis 20.00 P P

Poa compressa 40.00 P P P P
LTOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)

Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 30.00 P P P
[TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P p P P P P P

NATIVE SUBSHRUBS
Artemisia frigida 20.00 P P
{TOTAL NATIVE SUBSHRUBS 20.0 P P o e e e e e e




Table 9. Frequency Data - Spray Transect 4, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PLANT SPECIES

PRESENCE*

FREQUENCY -—-Sample Number—--
(%) 1 2 3 4 5 B 7 8 9 10
SUCCULENT
Opuntia fragilis 10.00 P
Opuntia macrorhiza 10.00 P
{TOTAL SUCCULENT 20.0 — = e~ == = P - -~ P -
SPECIES DENSITY (# of species/100 sq.m.) 13 16 15 14 11 10 11 16 11 12

(AVERAGE= 129 Std.Dev.= 2.2)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.
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Table 10.- Frequency Data - Spray Transect 5, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PRESENCE*
PLANT SPECIES
’ FREQUENCY ——Sample Number-—-
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS

Androsace septentrionalis 30.00 P P P

Collinsia parviflora 20.00 P P

Collomia linearis 30.00 P P P
Descurainia incana 20.00 P P ‘
Descurainia pinnata 10.00 P
Draba reptans 90.00 P P P P P P P P P
Plantago patagonica 80.00 P P P P P P P P
Silene antirrhina 70.00 P P P P P P P
{TOTAL NATIVE ANN. & BIEN, FORBS 100.0 P P P P P P P P. P P
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 10.00 P

Alyssum parviflorum 100.00 P P P P P P P P P P
Camelina microcarpa 50.00 P P P P P
Lepidium densiflorum 10.00 P -

|TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
NATIVE ANNUAL GRASSES

Vulpia octoflora 10.00 P

|TOTAL NATIVE ANN. GRASSES 10.0 — e e e — e P o e o
INTRODUCED ANNUAL GRASSES

Bromus japonicus 100.00 P P P P P P P P P P
[TOTAL INTRO. ANN. GRASSES 100.0 P P P P P P P P P P
NATIVE PERENNIAL FORBS

Allium textile 20.00 P P

Arnica fulgens 90.00 P P P P P P P P P
Artemisia ludoviciana 80.00 P P P P P P P P
Calochortus gunnisonii 70.00 P P . P P P P P
Erigeron flagellaris ' 30.00 P P P

Gaura coccinea 10.00 P

Helianthus pumilus 40.00 P P P P

Liatris punctata " 10.00 P

Lithospermum spp. 100.00 P P P P P P P P P P
Lomatium orientale 10.00 P

Musineon divaricatum 90.00 P P P P P P P P P
Oligosporus dracunculus ssp. glaucus 10.00 P
Psoralidium tenuiflorum 100.00 P P P P P P P P P P
Senecio integerrimus 40.00 P P P P
Sphaeralcea coccinea 40.00 P P P P
Viola spp. 20.00 P P
[TOTAL NATIVE PERENNIAL FORBS 100.0 <P P P P P P P P. P P
INTRODUCED PERENNIAL FORBS

Cichorium intybus 20.00 P P
[TOTAL INTRO. PERENNIAL FORBS 20.0 P — o= e e e e P e e
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 40.00 P P P P

Koeleria macrantha 100.00 P P P P P P P P P P
Pascopyrum smithii 100.00 P P P P P P P P P P
Poa agassizensis 90.00 P P P P P P P P P
Poa compressa 50.00 P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
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Table 10. Frequency Data - Spray Transect 5, Tordon Post-Spray Study, City of Boulder Open Space, June 2001

PRESENCE"
PLANT SPECIES

FREQUENCY -—Sample Number—

(%) 1 2 3 4 5 6 7 8 9 10

NATIVE PERENNIAL GRASSES (warm)
Buchloe dactyloides 100.00 P P P P P P P — P P
Chondrosum gracile 100.00 P P P P P P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (W) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS
Artemisia frigida 40.00 P P =] [=]
[TOTAL NATIVE SUBSHRUBS 40.0 P P — — P — P — — -
SPECIES DENSITY (# of species/100 sq.m.) 21 18 17 17 20 22 26 23 21 18

(AVERAGE= 20.3 Std.Dev.= 2.8)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.
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Table 11. Knapweed (Acosta diffusa) Density, Tordon Post-Spray Study, City of Boulder Open Space, June, 2001

Subplot Number
# of Individuals Per Square Meter

~ AVERAGE MAXIMUM 1 2 3 4 5 6 7 8 9 1
C1 Rosette 23.2 52 23 15 20 25 9 19 42 12 52 15
C1 Bolt 11.7 33 5 29 2 33 5 16 8 0 17 2
C1 Dead 2.9 7 1 5 0 3 0 8 3 2 7 0
C2 Rosette 4.8 26 14 26 4 0 0 0 0 0 0
C2 Bolt 3.8 24 8 24 5 1 0 0 0 0 0 0
C2 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S1 Rosette 1.7 8 2 0 0 1 1 0 1 1 8 3
S1 Bolt 0.8 5 0 0 0 1 0 0] 0 0 5
S1 Dead 0 0 0 0 0 0 0 0. 0 0 0
S2 Rosette 8.6 19 7 3 3 - 19 15 2 10 8 15 4
S2 Bolt 7 26 5 2 9 7 26 3 3 4 5 6
S2 Dead 0 4] 0 0 0 0 0 0 0 0 0 0
S3 Rosette 54 16 12 9 16 8 1 2 1 4 1 0
S3 Bolt 3.3 12 4 2 12 8 3 1 3 0
S3 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S$4 Rosette 10.3 23 23 22 7 2 13 10 . 16 5 5 0
S4 Bolt 18.1 68 68 24 6 0 35 16 24 7 1 0
S$4 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S5 Rosette 0 0 0] 0 0] 0 0 0 0 0 0 0
S5 Bolt (0] 0 0 0 0 0 4] 0 0 0 0 0
S5 Dead 0 0 0 0 0 0 0 0 0 0 0 0




' Table 12. Cover Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 1 of 2
RELATIVE RELATIVE Percent Foliar Cover”

' PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION _

COVER FREQUENCY COVER COVER-ALL COVER-ALL -—Sample Number----
(%) (%) (%) (%) (%) Control 1
NATIVE ANNUAL & BIENNIAL FORBS )

l Androsace septentrionalis 0.00 100.00 0.00 0.00 0.00 P
Grindelia squarrosa 0.00 100.00 0.00 0.00 0.00 P
|IOTAL NATIVE ANN. & BIEN. FORBS 0.0 100.0 0.0 0.0 0.0 P

l INTRODUCED ANNUAL & BIENNIAL FORBS -

Acosta diffusa 17.00 100.00 30.36 17.50 30.43 17.0(0.5)
Alyssum parviflorum 0.50 100.00 0.89 0.50 0.87 0.5

l Verbascum blattaria 0.00 100.00 0.00 0.00 0.00 P
[TOTAL INTRO. ANN. & BIEN. FORBS : 17.5 100.0 31.3 18.0 31.3 17.5(0.5)
NATIVE ANNUAL GRASSES

l Vulpia octoflora 0.00 100.00 0.00 0.00 0.00 P
IIOTAL NATIVE ANN. GRASSES 0.0 100.0 0.0 0.0 0.0 P
INTRODUCED ANNUAL GRASSES .

l Anisantha tectorum 0.00 100.00 0.00 0.00 0.00 P
Bromus japonicus 2.50 100.00 4.46 2.50 4.35 2.5
[IOTAL INTRO. ANN. GRASSES 2.5 100.0 4.5 25 4.3 " 25

l NATIVE PERENNIAL FORBS
Ambrosia psilostachya var. coronopifolia 0.50 100.00 0.89 0.50 0.87 0.5
Dalea purpurea 0.00 100.00 0.00 0.00 0.00 P

. Erigeron flagellaris 0.00 100.00 0.00 0.00 0.00 P
Heterotheca villosa 0.50 100.00 0.89 0.50 0.87 0.5
Liatris punctata 0.00 100.00 0.00 0.00 0.00 P
Oligosporus dracunculus ssp. glaucus 0.00 100.00 0.00 0.00 0.00 P

l Psoralidium tenuiflorum 0.50 100.00 0.89 0.50 0.87 0.5
Sphaeralcea coccinea 0.00 100.00 0.00 0.00 0.00 P
Virgulus ericoides (group) 0.00 100.00 0.00 0.00 0.00 P

l E‘OTAL NATIVE PERENNIAL FORBS 1.5 100.0 2.7 1.5 2.6 1.5
INTRODUCED PERENNIAL FORBS
Convolvuius arvensis ' 0.00 100.00 0.00 0.00 0.00 P

l Potentilla recta 1.00 100.00 1.79 1.00 1.74 1.0
[TOTAL INTRO. PERENNIAL FORBS 1.0 100.0 1.8 1.0 1.7 1.0
NATIVE PERENNIAL GRASSES (cool)

I Carex pensylvanica ssp. heliophila 0.00 100.00 0.00 0.00 0.00 P
Pascopyrum smithii ) 1.50 100.00 268 1.50 2.61 15
Poa agassizensis 0.00 100.00 0.00 0.00 0.00 P
Poa compressa 1.00 100.00 1.79 1.00 1.74 1.0
[TOTAL NATIVE PERENNIAL GRASSES (c¢) 2.5 100.0 4.5 2.5 43 2.5
NATIVE PERENNIAL GRASSES (warm)

l Andropogon gerardii 1.00 100.00 1.78 1.50 2.61 1.0(0.5)
Aristida purpurea ' 0.00 100.00 0.00 .0.00 0.00 P
Bouteloua curtipendula 1.00 100.00 1.79 1.00 1.74 1.0
Buchloe dactyloides 7.50 100.00 13.39 7.50 13.04 7.5

. Chondrosum gracile : 19.50 100.00 34.82 20.00 34.78 19.5(0.5)
Sporobolus cryptandrus 0.00 100.00 0.00 0.00 0.00 P
[TOTAL NATIVE PERENNIAL GRASSES (w) 29.0 100.0 51.8 30.0 52.2 29.0(1.0)

l NATIVE SUBSHRUBS
Artemisia frigida 0.50 100.00 0.89 0.50 0.87 0.5

' [TOTAL NATIVE SUBSHRUBS 05 100.0 0.9 0.5 0.9 0.5



Table 12. Cover Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 2 of 2

RELATIVE RELATIVE  Percent Foliar Cover*
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
"COVER FREQUENCY COVER COVER-ALL COVER-ALL -—Sample Number—--
(%) (%) (%) (%) (%) Control 1
SUCCULENT
Opuntia macrorhiza 1.50 100.00 2.68 1.50 2.61 1.5
ITOTAL SUCCULENT 1.5 100.0 2.7 1.5 26 1.5
Litter 31.00 100.00 31.00 31.0
Bare soil 13.00 100.00 13.00 13.0
TOTALS 100.0 _ 1015 _ 100
|TOTAL VEGETATION COVER 56.0 (s=0.0) 100.0 57.5 (s=0.0) 100.0 56.0(1.5)
GROUND COVER (Litter+Rock+Veg+St.Dead) 87.0 88.5 87(2)
SPECIES DENSITY (# of species/100 sq.m.) 30
(AVERAGE= 30.0 Std.Dev.= 0.0)

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.



Table 13. Cover Data - Contral Transect 2, Tordon Post Spray Study, City of Boulder Open Space, CO - August 2001 Page 1 0f 2

RELATIVE RELATIVE Percent Foliar Cover*
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL —Sample Number——-
(%) (%) (%) (%) (%) Control 2
NATIVE ANNUAL & BIENNIAL FORBS
Erigeron divergens 0.00 100.00 0.00 0.00 0.00 P
Pterogonum alatum 0.00 100.00 0.00 0.00 0.00 P
[OTAL NATIVE ANN. & BIEN. FORBS 0.0 100.0 0.0 0.0 0.0 P
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 2.00 100.00 494 2.00 4.71 2.0
Alyssum parviflorum 0.00 100.00 0.00 0.00 0.00 P
Neolepia campestre 0.00 100.00 0.00 0.00 0.00 P
Tragopogon dubius ssp. major 0.00 100.00 0.00 0.00 0.00 P
EOTAL INTRO. ANN. & BIEN. FORBS 2.0 100.0 49 2.0 47 2.0
INTRODUCED ANNUAL GRASSES .
Bromus japonicus 0.00 100.00 0.00 0.00 0.00 P
EOTAL INTRO. ANN. GRASSES 0.0 100.0 0.0 0.0 0.0 P
NATIVE PERENNIAL FORBS
Artemisia fudoviciana 1.00 100.00 2.47 1.00 2.35 1.0
Asclepias pumila 0.00 100.00 0.00 0.00 0.00 P
Aster porteri 0.00. 100.00 0.00 0.00 0.00 P
Astragalus agrestis 0.00 100.00 0.00 0.00 0.00 P
Astragalus shortianus 0.00 100.00 0.00 0.00 0.00 P
Cerastium strictum 0.00 100.00 0.00 0.00 0.00 P
Dalea purpurea 0.00 100.00 0.00 0.00 0.00 P
Eremogone fendleri 0.00 100.00 0.00 0.00 0.00 P
Helianthus pumilus 0.50 100.00 1.23 0.50 1.18 0.5
Heterotheca villosa 4.00 100.00 9.88 4.00 9.41 4.0 -
Hymenopappus filifolius 0.00 100.00 0.00 0.00 0.00 P
Liatris punctata 1.50 100.00 3.70 1.50 3.53 1.5
Lomatium orientale 0.00 100.00 0.00 0.00 0.00 P
Oenothera howardii 0.00 100.00 0.00 0.00 0.00 P
Oligosporus dracunculus ssp. glaucus 0.00 100.00 0.00 0.00 0.00 P
Oxybaphus linearis 0.50 100.00 1.23 0.50 1.18 0.5
Paronychia jamesii 0.50 100.00 1.23 0.50 1.18 0.5
Penstemon virens 0.00 100.00 0.00 0.00 0.00 P
Psoralidium tenuiflorum 1.00 100.00 2.47 1.00 2.35 1.0
Ratibida columnifera 0.00 100.00 0.00 0.00 0.00 P -
Sphaeralcea coccinea 0.00 .100.00 0.00 0.00 0.00 P
ﬁOTAL NATIVE PERENNIAL FORBS 9.0 100.0 222 9.0 21.2 9.0
INTRODUCED PERENNIAL FORBS
Hypericum perforatum 0.00 100.00 0.00 0.00 0.00 P
Linaria genistifolia ssp. dalmatica 0.00 100.00 0.00 0.00 0.00 P
ﬁOTAL INTRO. PERENNIAL FORBS 0.0 100.0 0.0 0.0 0.0 P
NATIVE PERENNIAL GRASSES (cool)
Carex pensylvanica ssp. heliophila 5.50 100.00 13.58 5.50 12.94 55
Elymus longifolius 0.00 100.00 0.00 0.00 0.00 P
Hesperostipa comata 1.00 100.00 2.47 1.00 235 1.0
Juncus interior 0.00 100.00 0.00 0.00 0.00 P
Koeleria macrantha 0.50 100.00 1.23 0.50 1.18 0.5
Pascopyrum smithii 4.00 100.00 9.88 4.00 9.41 40
Poa compressa 0.00 100.00 0.00 0.00 0.00 P
D’OTAL NATIVE PERENNIAL GRASSES (c) 11.0 100.0 27.2 11.0 259 11.0




Table 13. Cover Data - Control Transect 2, Tordon Post Spray Study, City of Boulder Open Space, CO - August 2001 Page 2 of 2

RELATIVE RELATIVE  Percent Foliar Cover*
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
’ COVER FREQUENCY COVER COVER-ALL COVER-ALL -——~Sample Number----
(%) (%) (%) (%) (%) Control 2

NATIVE PERENNIAL GRASSES (warm)

Andropogon gerardii 0.00 100.00 0.00 0.00 0.00 . P
Aristida purpurea 3.00 100.00 7.41 3.50 8.24 3.0(0.5)
Bouteloua curtipenduia 6.50 100.00 16.05 6.50 15.29 6.5
Buchioe dactyioides 6.00 " 100.00 14.81 7.50 17.65 6.0(1.5)
Chondrosum gracile 2.00 100.00 4.94 2.00 4.71 20
Muhlenbergia montana 0.00 100.00 0.00 0.00 0.00 P
Schizachyrium scoparium 0.00 100.00 0.00 0.00 0.00 P
IETAL NATIVE PERENNIAL GRASSES (w) 17.5 100.0 43.2 19.5 459 17.5(2.0)
NATIVE SUBSHRUBS

Artemisia frigida 1.00 +100.00 2.47 1.00 2.35 1.0
Gutierrezia sarothrae 0.00 100.00 0.00 . 0.00 - 0.00 P
@TAL NATIVE SUBSHRUBS 1.0 100.0 2.5 1.0 2.4 1.0
SUCCULENT

Opuntia macrorhiza 0.00 100.00 0.00 0.00 0.00 P
LTOTAL SUCCULENT 0.0 100.0 0.0 0.0 0.0 P
Standing dead 1.00 100.00 1.00 10
Litter 34.00 100.00 34.00 340
Bare soil . 21.00 100.00 21.00 ' 21.0
Rock 3.50 100.00 3.50 3.5
TOTALS . 100.0 102.0 100
ﬁ'OTAL VEGETATION COVER 40.5 (s=0.0) 100.0 42.5 (s=0.0) 100.0 40.5(2.0)
GROUND COVER (Litter+Rock+Veg+St.Dead) 79.0 81.0 79(2)
SPECIES DENSITY (# of species/100 sq.m.) 47
(AVERAGE= 47.0 Std.Dev.= 0.0)

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.



Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 1 of 6
RELATIVE RELATIVE
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL
(%) (%) (%) (%) (%)

NATIVE ANNUAL & BIENNIAL FORBS

Cirsium undulatum 0.00 20.00 0.00 0.00 0.00
Collomia linearis 0.00 20.00 0.00 0.00 0.00
Erigeron divergens 0.00 40.00 0.00 0.00 0.00
Grindelia squarrosa 0.00 60.00 0.00 0.00 0.00
Oligosporus pacificus 0.00 20.00 0.00 0.00 0.00
Plantago patagonica 0.00 100.00 0.00 0.00 0.00
Pterogonum alatum 0.00 60.00 0.00 0.00 0.00
Silene antirrhina 0.00 40.00 - 0.00 0.00 0.00
|TOTAL NATIVE ANN. & BIEN. FORBS 0.0 100.0 0.0 0.0 0.0
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 8.80 100.00 17.32 9.00 17.34
Alyssum parviflorum 0.50 100.00 0.98 0.60 1.16
Camelina microcarpa 0.00 20.00 0.00 0.00 0.00
Dianthus armeria 0.00 20.00 0.00 - 0.00 0.00
Lactuca serriola 0.10 20.00 0.20 0.10 0.19
Lepidium densiflorum 0.00 20.00 0.00 0.00 0.00
Tragopogon dubius ssp. major 0.10 60.00 0.20 0.10 0.19
Verbascum blattaria 0.20 20.00 0.39 0.20 0.39
TOTAL INTRO. ANN. & BIEN. FORBS 9.7 100.0 19.1 10.0 19.3
NATIVE ANNUAL GRASSES

Vulpia octoflora 0.00 20.00 0.00 0.00 0.00
[TOTAL NATIVE ANN. GRASSES 0.0 20.0 0.0 0.0 0.0
INTRODUCED ANNUAL GRASSES

Bromus japonicus 0.90 100.00 1.77 0.90 1.73
ﬁ'OTAL INTRO. ANN. GRASSES 0.9 100.0 1.8 0.9 1.7
NATIVE PERENNIAL FORBS

Achillea lanulosa 0.30 40.00 0.59 0.30 0.58
Alfium textile 0.00 20.00 0.00 0.00 0.00
Antennaria rosea 0.00 20.00 0.00 0.00 0.00
Arnica fulgens 0.00 20.00 0.00 0.00 0.00
Artemisia ludoviciana Q.10 60.00 0.20 0.10 0.19
Aster porteri 0.20 60.00 0.39 0.20 0.39
Astragalus adsurgens var. robustior 0.00 20.00 0.00 0.00 0.00
Astragalus shortianus 0.00 20.00 0.00 0.00 0.00
Astragalus spatulatus 0.30 20.00 0.59 0.30 0.58
Brickellia rosmarinifolia ssp. chiorolepis 0.00 20.00 0.00 . 0.00 0.00
Comandra umbellata ssp. pallida 0.00 20.00 0.00 0.00 0.00
Dalea purpurea 0.10 20.00 0.20 0.10 0.19
Eremogone fendleri 0.00 20.00 0.00 0.00 0.00
Erigeron flagellaris 0.00 40.00 0.00 0.00 0.00
Gaura coccinea 0.00 20.00 0.00 0.00 0.00
Helianthus pumilus 0.00 40.00 0.00 0.00 0.00
Heterotheca villosa 0.70 80.00 1.38 0.70 1.35
Liatris punctata 0.20 80.00 0.39 0.20 0.39
Lithospermum incisum 0.00 20.00 0.00 0.00 0.00
Mertensia lanceolata 0.00 20.00 Q.00 0.00 0.00
Musineon divaricatum 0.00 20.00 0.00 0.00 0.00
Nothocalais cuspidata 0.00 20.00 0.00 0.00 0.00
Oligosporus dracunculus ssp. glaucus 0.10 40.00 0.20 0.10 0.19
Paronychia jamesii 0.10 20.00 0.20 0.10 0.19
Penstemon virens 0.00 20.00 0.00 0.00 0.00
Psoralidium tenuiflorum 0.80 100.00 1.57 0.80 1.54
Ratibida columnifera 0.10 60.00 0.20 0.10 0.19




Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 2 of §
RELATIVE RELATIVE
PLANT SPECIES . AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL
(%) - (%) (%) (%) (%)
NATIVE PERENNIAL FORBS (concluded)
Senecio integerrimus 0.10 20.00 0.20 0.10 0.19
Sphaeralcea coccinea 0.10 40.00 0.20 0.10 0.19
Tithymalus brachyceras 0.00 20.00 0.00 0.00 0.00
Townsendia hookeri 0.00 20.00 0.00 0.00 0.00
Virgulus ericoides (group) Q.40 100.00 0.79 0.40 0.77
{TOTAL NATIVE PERENNIAL FORBS 3.6 100.0 7.1 3.6 6.9
INTRODUCED PERENNIAL FORBS .
Cardaria chalepensis 0.00 20.00 0.00 0.00 0.00
Cichorium intybus 0.00 20.00 0.00 0.00 0.00
Convoivulus arvensis 0.00 20.00 0.00 0.00 0.00
Hypericum perforatum 0.00 40.00 0.00 0.00 0.00
Potentilla recta 0.10 20.00 0.20 0.10 0.19
Taraxacum officinale 0.00 80.00 0.00 - 0.00 0.00
|TOTAL INTRO. PERENNIAL FORBS 0.1 100.0 0.2 0.1 0.2
NATIVE PERENNIAL GRASSES (cool)
Carex pensylvanica ssp. heliophila 3.10 100.00 6.10 3.40 6.55
Hesperostipa comata 0.00 20.00 0.00 0.00 0.00
Koeleria macrantha 0.50 100.00 0.98 0.50 0.96
Nassella viridula 0.20 40.00 0.39 0.20 0.39
Pascopyrum smithii 260 100.00 5.12 2.60 5.01
Poa agassizensis 1.90 40.00 3.74 1.90 3.66
Poa compressa 1.20 80.00 2.36 1.20 2.31
{TOTAL NATIVE PERENNIAL GRASSES (c) 9.5 100.0 18.7 9.8 18.9
INTRODUCED PERENNIAL GRASSES (cool)
Poa pratensis 0.30 40.00 0.59 0.30 0.58
|TOTAL INTRO. PERENNIAL GRASSES (c) 03 40.0 0.6 0.3 0.6
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii 0.00 20.00 0.00 0.00 0.00
Aristida purpurea 0.40 60.00 0.79 0.40 0.77
Bouteloua curtipendula 3.20 80.00 6.30 3.30 6.36
Buchloe dactyloides 9.90 100.00 19.49 10.10 19.46
Chondrosum gracile 12.30 100.00 24.21 12.50 24.08
Panicum virgatum 0.00 20.00 0.00 0.00 0.00
Schizachyrium scoparium 0.40 20.00 0.79 0.40 0.77
ITOTAL NATIVE PERENNIAL GRASSES (w) 26.2 100.0 51.6 26.7 51.4
NATIVE SUBSHRUBS
Artemisia frigida 0.40 100.00 0.79 0.40 0.77
Gutierrezia sarothrae 0.00 80.00 0.00 0.00 0.00
ITOTAL NATIVE SUBSHRUBS 0.4 100.0 0.8 0.4 0.8
SUCCULENT
Opuntia macrorhiza 0.10 80.00 0.20 0.10 0.19
|TOTAL SUCCULENT 0.1 80.0 0.2 0.1 0.2
AGAVOIDS
Yuccea glauca 0.00 20.00 0.00 0.00 0.00
|TOTAL AGAVOIDS 0.0 20.0 0.0 0.0 0.0




Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 3 of 6
' RELATIVE RELATIVE
PLANT SPECIES AVERAGE VEGETATION AVERAGE VEGETATION
COVER FREQUENCY COVER COVER-ALL COVER-ALL
(%) (%) (%) (%) (%)
Standing dead 0.40 60.00 0.40
Litter 30.50 100.00 30.50
Bare soil 16.30 100.00 16.30
Rock 2.00 80.00 2.00
TOTALS 100.0 101.1
|TOTAL VEGETATION COVER 50.8 (s=5.4) 100.0 51.9 (s=5.4) 100.0
GROUND CQOVER (Litter+Rock+Veg+St.Dead) 83.7 84.8

SPECIES DENSITY (# of species/100 sq.m.)
(AVERAGE= 32.8 Std.Dev.= 6.3)




Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001

PLANT SPECIES

Spray 1

Percent Foliar Cover*

-—-Sample Number--—

Spray 2

Spray 3

Spray 4

Spray 5

NATIVE ANNUAL & BIENNIAL FORBS
Cirsium undutatum

Collomia linearis

Erigeron divergens

Grindelia squarrosa

Oligosporus pacificus

Plantago patagonica

Pterogonum alatum

Silene antirrhina

P

{TOTAL NATIVE ANN. & BIEN. FORBS

INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa

Alyssum parviflorum

Camelina microcarpa

Dianthus armeria

Lactuca serriola

Lepidium densiflorum

Tragopogon dubius ssp. major

Verbascum blattaria

3.0(0.5)
(0.5)

0.5

16.0(0.5)
0.5

P

P
P

7.5
2.0

0.5

17.5

1.0

T

[TOTAL INTRO. ANN. & BIEN. FORBS

3.5(1.0)

16.5(0.5)

10.0

18.5

NATIVE ANNUAL GRASSES
Vulpia octoflora

| TOTAL NATIVE ANN. GRASSES

INTRODUCED ANNUAL GRASSES
Bromus japonicus

1.5

2.5

0.5

|[TOTAL INTRO. ANN. GRASSES

1.5

2.5

0.5

NATIVE PERENNIAL FORBS
Achillea lanulosa

Allium textile

Antennaria rosea

Arnica fulgens

Artemisia ludoviciana

Aster porteri

Astragalus adsurgens var. robustior
Astragalus shortianus

Astragalus spatulatus

Brickellia rosmarinifolia ssp. chlorolepis
Comandra umbellata ssp. pallida
Dalea purpurea

Eremogone fendleri

Erigeron flagellaris

Gaura coccinea

Helianthus pumilus

Heterotheca villosa

Liatris punctata

Lithospermum incisum

Menrtensia lanceolata

Musineon divaricatum

Nothocalais cuspidata -
Oligosporus dracuncuius ssp. glaucus
Paronychia jamesii

Penstemon virens

Psoralidium tenuiflorum

Ratibida columnifera

Re)

in'U'U'U'U

0.5

3.0
1.0

0.5

1.5

05

0.5

0.5

0.5

05

0.5
0.5

1.0

0.5

0.5

o
o Y

VUV UVTUT
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Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 5 of 6

Percent Foliar Cover*

PLANT SPECIES
' --—-Sampie Number-—

Spray 1 Spray 2 Spray 3 Spray 4 Spray 5

NATIVE PERENNIAL FORBS (concluded)

Senecio integerrimus 05 v

Sphaeralcea coccinea P C5
Tithymalus brachyceras ' P

Townsendia hookeri P

Virgulus ericoides (group) 1.5 P 0.5 P P

IETAL NATIVE PERENNIAL FORBS 10.0 1.5 2.5 1.5 2.5

INTRODUCED PERENNIAL FORBS

Cardaria chalepensis - P

Cichorium intybus . P

Convolvulus arvensis P

Hypericum perforatum P P

Potentitla recta 0.5

Taraxacum officinale P P P . P
|TOTAL INTRO. PERENNIAL FORBS P P P 0.5 P
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 5.0 6.0(1.5) 3.5 1.0 P
Hesperostipa comata P

Koeleria macrantha 1.0 P 1.0 P 0.5
Nassella viridula 1.0 : P
Pascopyrum smithii 0.5 3.0 3.5 2.0 4.0
Poa agassizensis 9.5 P
Poa compressa 0.5 . P 3.5 2.0
ITOTAL NATIVE PERENNIAL GRASSES (c) 7.5 9.5(1.5) 8.0 16.0 6.5
INTRODUCED PERENNIAL GRASSES (cool)

Poa pratensis : P 1.5

{[TOTAL INTRO. PERENNIAL GRASSES (c) P -— 1.5 --- -
NATIVE PERENNIAL GRASSES (warm)

Andropogon gerardii P

Aristida purpurea 2.0 P P
Bouteloua curtipendula 9.0 5.0(0.5) 2.0 P
Buchloe dactyloides 45 11.0(1.0) 14.5 25 17.0
Chondrosum gracile 3.0 4.5(1.0) 12.5 13.0 28.5
Panicum virgatum : P

Schizachyrium scoparium 2.0

{TOTAL NATIVE PERENNIAL GRASSES (w) 20.5 20.5(2.5) 29.0 15.5 45.5
NATIVE SUBSHRUBS

Artemisia frigida P 1.5 P P 0.5
Gutierrezia sarothrae ' P P P P

{ITOTAL NATIVE SUBSHRUBS P 1.5 P P 0.5
SUCCULENT

Opuntia macrorhiza P 0.5 P P

[TOTAL SUCCULENT P 0.5 P P -
AGAVOIDS

Yucca glauca - P

[TOTAL AGAVOIDS P — — - -—




Table 14. Cover Data - Spray Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - August 2001 Page 6 of 6

Percent Foliar Cover*
PLANT SPECIES

-—Sample Number-—
Spray 1 Spray 2 Spray 3 Spray 4 Spray 5

Standing dead 0.5 0.5 1.0

Litter 28.5 31,5 325 30.0 300 |
Bare soil 245 13.5 12.0 16.5 15.0
Rock o 5.0 3.0 1.0 1.0

TOTALS 100 100 100 100 100
[TOTAL VEGETATION COVER 41.5(1.0) 51.5(45) 535 52.5 55.0
GROUND COVER (Litter+Rock+Veg+St Dead) 76(1) 87(5) 88 84 85
SPECIES DENSITY (# of species/100 sq.m.) a1 31 36 24 32
(AVERAGE= 32.8 Std.Dev.= 6.3)

*P= Present within 1 m. on either side of the cover transect, but not quantitatively encountered.




Table 15. Frequency Data - Control Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, August 2001~ Page 1 of 1

PRESENCE*
PLANT SPECIES
FREQUENCY —--Sample Number-—-

. : (%) 1 2 3 4 5 6 7 8 9 10
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 30.00 P P P
{TOTAL INTRO. ANN. & BIEN. FORBS 1000 | P P P P P P P P P P
NATIVE ANNUAL GRASSES
Vulpia octoflora 10.00 P
ITOTAL NATIVE ANN. GRASSES 10.0 —_ = = = = — P = -
INTRODUCED ANNUAL GRASSES
Anisantha tectorum 50.00 P P P P P
Bromus japonicus 100.00 P P P P P P P P P P
D'OTAL INTRO. ANN. GRASSES - 100.0 P P P P P P P P P P

NATIVE PERENNIAL FORBS

Ambrosia psilostachya var. coronopifolia 20.00 . P P
"Dalea purpurea 10.00 p

Erigeron flagellaris 10.00 P
Heterotheca villosa 30.00 P P P
Liatris punctata 20.00 P P
Oligosporus dracunculus ssp. glaucus 30.00 P P P

Psoralidium tenuiflorum : 90.00 P P P P P P P P P
Sphaeralcea coccinea 20.00 P P

Virgulus ericoides (group) 20.00 P P

[TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P

INTRODUCED PERENNIAL FORBS

Convolvulus arvensis 10.00 P
Potentilla recta 40.00 P P P P
|TOTAL INTRO. PERENNIAL FORBS 50.0 - - P P —- P - P P -

NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 20.00 P P

Pascopyrum smithii 70.00 P P P P P P P
Poa agassizensis 60.00 P P P P P P
Poa compressa 60.00 P P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)

Andropogon gerardii ‘ 20.00 P P

Avristida purpurea ' 20.00 P P

Bouteloua curtipendula 10.00 P

Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 100.00 P P P P P P P P P P
Sporobolus cryptandrus 10.00 P

ﬁ OTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS

Artemisia frigida . 90.00 P P P P P P P P P
[TOTAL NATIVE SUBSHRUBS 90.0 P P — P P P P P P P
SUCCULENT .
Opuntia macrorhiza 70.00 P P P P P P P
ITOTAL SUCCULENT 70.0 -~ P -~ - P P P P P p
SPECIES DENSITY (# of species/100 sq.m.) 1 13 12 10 10 14 10 12 13 15

(AVERAGE= 12.0 Std.Dev.= 1.8)
*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.




Table 16. Frequency Data - Control Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, August 2001 Page 1 0of2

PRESENCE*
PLANT SPECIES
FREQUENCY -——Sample Number-—
(%) 1 2 3 4 5 6 7 8 9 10
NATIVE ANNUAL & BIENNIAL FORBS )
Erigeron divergens . 20.00 P P
Pterogonum alatum 10.00 P
|{TOTAL NATIVE ANN. & BIEN. FORBS 30.0 e e P - - —
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa 60.00 P P P =] P =]
Alyssum parviflorum 40.00 P P P P
Tragopogon dubius ssp. major 30.00 P P P
EOTAL INTRO. ANN. & BIEN. FORBS 70.0 P P P P P P = P = -
INTRODUCED ANNUAL GRASSES
Bromus japonicus 40.00 P P P P
EOTAL INTRO. ANN. GRASSES 40.0 P — P - P P - e e
NATIVE PERENNIAL FORBS :
Artemisia ludoviciana 20.00 P P
Aster porteri 30.00 P P P
Dalea purpurea 40.00 P P P P
Eremogone fendleri 40.00 P P P P
Heterotheca villosa 80.00 P P P P P P P P
Hymenopappus filifolius 20.00 P P
Liatris punctata 80.00 P P P P P P P P
Oenothera howardii 10.00 P
Oligosporus dracunculus ssp. glaucus 30.00 P P P
Paronychia jamesii ) 40.00 P P P P
Penstemon virens 40.00 P P P P
Psoralidium tenuiflorum 40.00 P P P P
[l”OTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS
Hypericum perforatum 10.00 P
[TOTAL INTRO. PERENNIAL FORBS 10.0 R T e T
NATIVE PERENNIAL GRASSES (cool)
Carex pensylvanica ssp. heliophila 60.00 P P P P P P
Hesperostipa comata 60.00 P P P P P P
Koeleria macrantha 80.00 P P P P P P P P
Pascopyrum smithii 60.00 P P P P P P
Poa compressa 10.00 P
[TOTAL NATIVE PERENNIAL GRASSES (c) 1000 | P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii 60.00 P P P P P P
Aristida purpurea 90.00 P P P P P P P P P
Bouteloua curtipendula 90.00 P P P P P P P P P
Buchloe dactyloides 90.00 P P P P P P P P P
Chondrosum gracile 90.00 P P P P P P P P P
Schizachyrium scoparium 30.00 P p P
fTOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS
Artemisia frigida 100.00 P P P P P P P P P P
Gutierrezia sarothrae 10.00 P
[TOTAL NATIVE SUBSHRUBS 100.0 P P P P P P P P P P




Table 16. Frequency Data - Control Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, August 2001 Page 2 of 2

PRESENCE*
PLANT SPECIES
FREQUENCY —Sampte Number—-

% 1 2 3 4 5 6 7 8 9 10
SUCCULENT
Opuntia macrorhiza 10.00 P
|TOTAL SUCCULENT 10.0 — P e e e e e e =
SPECIES DENSITY (# of species/100 sq.m.) 12 11 13 15 17 19 12 19 18 16
(AVERAGE= 15.2 Std.Dev.= 3.0)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.



Table 17. Frequency Data - Spray Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, August 2001

PRESENCE*
PLANT SPECIES
FREQUENCY -—--Sample Number-—--
(%) 1 2 3 4 5 6 7 8 g9 10

NATIVE ANNUAL & BIENNIAL FORBS

Erigeron divergens 20.00 P P

Ofigosporus pacificus 10.00 P

Pterogonum alatum 40.00 P P P P
[TOTAL NATIVE ANN. & BIEN. FORBS 60.0 P P - P P P - - - P
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 90.00 P P P P P P P P P
Alyssum parviflorum 50.00 P P P P P

Tragopogon dubius ssp. major 10.00 P

ITOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 40.00 P P P P
tl’OTAL INTRO. ANN. GRASSES 40.0 P P - e e e e e P P
NATIVE PERENNIAL FORBS

Antennaria rosea 10.00 P

Aster porteri 40.00 P P P P
Astragalus adsurgens var. robustior 10.00 P

Astragalus spatulatus 30.00 P P P

Dalea purpurea 30.00 P P P

Gaura coccinea 10.00 P

Heterotheca villosa 70.00 P P P P P P P

Liatris punctata 90.00 P P P P P P P P P
Paronychia jamesii 50.00 P P P P P
Penstemon virens 10.00 P

Psoralidium tenuiflorum 80.00. P P P P P P P P

Ratibida columnifera 40.00 P P P P
Senecio integerrimus 20.00 P P

Virgulus ericoides (group) 40.00 P P P P
[TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 100.00 P p P P P P P P P P
Hesperostipa comata 40.00 P P P P

Koeleria macrantha 100.00 P P P P P P P P P P
Nassella viridula 10.00 P
Pascopyrum smithii 60.00 P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm) )

Andropogon gerardii 50.00 P P P P P

Aristida purpurea 80.00 P P P P P P P P

Bouteloua curtipenduia 100.00 P P P P P P P P P P
Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 90.00 p P P P P P P P P
Schizachyrium scoparium 90.00 P P P P P P P P P
ITOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS

Artemisia frigida 30.00 P P P
Gutierrezia sarothrae 40.00 P P P P
]TOTAL NATIVE SUBSHRUBS 60.0 - P - P P P - - P P
SUCCULENT

Opuntia macrorhiza 10.00 P
[TOTAL SUCCULENT 10.0 - ee et e et e e e P

Page 1 of 2



Table 17. Frequency Data - Spray Transect 1, Tordon Post-Spray Study, City of Boulder Open Space, August 2001

PRESENCE”
PLANT SPECIES
FREQUENCY ~—-Sample Number-—-

{%) 1 "2 3 4 5 5] 7 8 9 10
AGAVOIDS
Yucca glauca 10.00 P
[TOTALAGAVOIDS 10.0 P U T IV
SPECIES DENSITY (# of species/100 sq.m.) 21 24 17 15 18 16 15 15 14 14

(AVERAGE= 16.9 Std.Dev.= 3.3)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.




Table 18. Frequency Data - Spray Transect 2, Tordon Post-Spray Study, City of Boulder Open Space, August 2001

PLANT SPECIES

PRESENCE*

FREQUENCY —Sample Number—
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS )

Plantago patagonica 20.00 P P

Pterogonum alatum 40.00 P P PP
{TOTAL NATIVE ANN. & BIEN. FORBS 60.0 — P P P —~ P - - P P
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 70.00 P P P P P P P
Tragopogon dubius ssp. major 20.00 P P
{TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 80.00 P P P P P P P P
{TOTAL INTRO. ANN, GRASSES 80.0 P P P P P P P - - P
NATIVE PERENNIAL FORBS .

Aster porteri 60.00 P P P P P P
Brickellia rosmarinifolia ssp. chlorolepis 10.00 P

Erigeron flagellaris : 10.00 P
Liatris punctata 70.00 P P P P P P P
Oligosporus dracunculus ssp. glaucus 20.00 P P
Psoralidium tenuiflorum 90.00 P P P P P P P P P
Ratibida columnifera 20.00 P P
Virgulus ericoides (group) 40.00 P P P P
[TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS

Cardaria chalepensis 10.00 P

Taraxacum officinale 10.00 P

|TOTAL INTRO. PERENNIAL FORBS 20.0 - P e e e P e e e e
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 60.00 P P P P P P
Koeleria macrantha 60.00 P P P P P P
Pascopyrum smithii 100.00 P P P P P P P P P P
Poa compressa 20.00 . P P

[TOTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)

Aristida purpurea 30.00 P P P
Bouteloua curtipendula 70.00 P P P P P P P
Buchioe dactyloides 90.00 P P P P P P P P P
Chondrosum gracile 90.00 P P p P P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS

Artemisia frigida 60.00 P p P P P P
Gutierrezia sarothrae 70.00 P P P P P P P
{TOTAL NATIVE SUBSHRUBS 100.0 P P P P P P P P PP
SUCCULENT

Opuntia macrorhiza 10.00 P
[TOTAL SUCCULENT 10.0 e
SPECIES DENSITY (# of species/100 sq.m.) 9 15 13 11 13 14 14 12 14 16

(AVERAGE= 13.1 Std.Dev.= 2.0)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.
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Table 19. Frequency Data - Spray Transect 3, Tordon Post-Spray Study, City of Boulder Open Space, August 2001

PRESENCE*
PLANT SPECIES
FREQUENCY --—-Sample Number-—
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS :

Erigeron divergens 40.00 p P P P
Grindelia squarrosa 20.00 P P

Plantago patagonica 20.00 P P
Silene antirrhina 10.00 P

JTOTAL NATIVE ANN. & BIEN. FORBS 70.0 P P -~ P P P P e~ - P
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 100.00 P P P P P P P P P P
Lactuca serriola 30.00 P P P
Tragopogon dubius ssp. major 20.00 P P
[TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
NATIVE ANNUAL GRASSES

Vulpia octoflora 10.00 P
|TOTAL NATIVE ANN. GRASSES 10.0 T e e e
INTRODUCED ANNUAL GRASSES

Bromus japonicus 100.00 P P P P P P P P P P
[TOTAL INTRO. ANN. GRASSES 100.0 P P P P P P P P P P
NATIVE PERENNIAL FORBS

Allium textile 10.00 P

Artemisia ludoviciana 20.00 P P

Aster porteri 10.00 P

Heterotheca villosa 30.00 P P P

Liatris punctata 30.00 P P P
Psoralidium tenuiflorum 100.00 P P P P P P P P P P
Ratibida columnifera 30.00 P P P
Sphaeralcea coccinea 20.00 P P

Virgulus ericoides (group) 30.00 P P P

rTOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS

Convoivulus arvensis 10.00 P

Hypericum perforatum 10.00 P
Taraxacum officinale 10.00 P
IﬁTAL INTRO. PERENNIAL FORBS' 30.0 - P e e e -~ - P P -
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 20.00 P P

Koeleria macrantha 50.00 P P P P P
Pascopyrurﬁ smithii 100.00 P P P P P P P P P P
Poa compressa 70.00 P P P P P P P
ﬁ'OTAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL GRASSES (cool)

Poa pratensis : 10.00 P

[TOTAL INTRO. PERENNIAL GRASSES (c) 10.0 P = - e o e s
NATIVE PERENNIAL GRASSES (warm) :

Bouteloua curtipendula 70.00 P P P P P P P
Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 100.00 P P P P P P P P P P
Panicum virgatum 10.00 P
ﬁOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P

Page 1 of 2



Table 19. Frequency Data - Spray Transect 3, Tordon Post-Spray Study, City of Boulder Open Space, August 2001

PRESENCE*

PLANT SPECIES

FREQUENCY —--Sample Number-—

(%) 1 2 3 4 5 6 7 8 9 10

NATIVE SUBSHRUBS
Artemisia frigida 10.00 P
Gutierrezia sarothrae 10.00 P
|TOTAL NATIVE SUBSHRUBS 20.0 P == - e e e P e -
SUCCULENT
Opuntia macrorhiza 20.00 P P
ITOTAL SUCCULENT 20.0 — P — — P = = - = —
SPECIES DENSITY (# of species/100 sq.m.) 17 18 12 13 14 10 13 12 10 14

(AVERAGE= 13.3 Std.Dev.= 2.6)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.
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Table 20. Frequency Data - Spray Transect 4, Tordon Post-Spray, City of Boulder Open Space, August 2001

PRESENCE*
PLANT SPECIES
FREQUENCY -——-Sample Number-—
. (%) 1 2 3 4 5 6 .7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS '

Grindelia squarrosa 10.00 P

Plantago patagonica 10.00 P
[TOTAL NATIVE ANN. & BIEN. FORBS 20.0 - e e e~ — P - P -
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa 100.00 P P P P P P P P P P
Alyssum parviflorum 40.00 P P P P
Verbascum blattaria 20.00 P P

|TOTAL INTRO. ANN. & BIEN. FORBS 100.0 P P P P P P P P P P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 90.00 P P P P P P P P P
JTOTAL INTRO. ANN. GRASSES 90.0 P P P P - P P P P P
NATIVE PERENNIAL FORBS . :

Achillea lanulosa 30.00 P P P
Heterotheca villosa 10.00 P
Psoralidium tenuifiorum .70.00 P P P P P P P
Virgulus ericoides (group) 20.00 P P
[TOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
INTRODUCED PERENNIAL FORBS

Cichorium intybus 4000 | P P P P

Hypericum perforatum 10.00 P

Potentilla recta 10.00 P

JTOTAL INTRO. PERENNIAL FORBS 40.0 P — P P P e o e e e
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 70.00 P P P P P P P
Koeleria macrantha 10.00 P
Pascopyrum smithii 80.00 P P P P P P P P
Poa agassizensis 60.00 P P P P P P
Poa compressa 40.00 P P P P
@TAL NATIVE PERENNIAL GRASSES (c) 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (warm)

Buchloe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 80.00 P P P P P P P P
|TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS

Artemisia frigida 10.00 P

Gutierrezia sarothrae 10.00 P
{ITOTAL NATIVE SUBSHRUBS 20.0 P — — e e = e P e -
SPECIES DENSITY (# of species/100 sq.m.) 8 8 9 13 10 7 9 7 13 8
(AVERAGE= 9.2 Std.Dev.= 2.2)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint) of the cover transect.
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Table 21. Frequency Data - Spray Transect 5, Tordon Post-Spray Study, City of Boulder Open Space, August 2001 Page 1 of 1
PRESENCE*
PLANT SPECIES
FREQUENCY —~—-Sample Number—-
(%) 1 2 3 4 5 6 7 8 9 10

NATIVE ANNUAL & BIENNIAL FORBS

Plantago patagonica ) 40.00 P P P P
|TOTAL NATIVE ANN. & BIEN. FORBS 40.0 -~ - == -~ - P P P - P
INTRODUCED ANNUAL & BIENNIAL FORBS :

Acosta diffusa 50.00 P P P P P

Alyssum parviflorum 80.00 P P P P P P P P
Camelina microcarpa 10.00 P
ITOTAL INTRO. ANN. & BIEN. FORBS 90.0 - P P P P P P P P P
INTRODUCED ANNUAL GRASSES

Bromus japonicus 100.00 P P P P P P P P P P
[TOTAL INTRO. ANN. GRASSES 100.0 P P P P P P P P P P
NATIVE PERENNIAL FORBS

Artemisia ludoviciana 80.00 P P P P. P P P P
Helianthus pumilus 10.00° P

Lithospermum incisum 10.00 P

Oligosporus dracunculus ssp. glaucus 10.00 P
Psoralidium tenuifiorum 80.00 P P P P P P P P
Sphaeraicea coccinea 20.00 P P
Virgulus ericoides (group) 90.00 P P P P P P P P P
ITOTAL NATIVE PERENNIAL FORBS 100.0 P P P P P P P P P P
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila 20.00 P P

Koeleria macrantha 60.00 P P P P P P
Nassella viridula 10.00 P

Pascopyrum smithii 100.00 P P P P P P P P P P
Poa agassizensis 3000 | P P P

Poa compressa 30.00 ’ P P P
JTOTAL NATIVE PERENNIAL GRASSES (c) 100.0 [ [ P P P P P P P P
NATIVE PERENNIAL GRASSES (warm) )
Aristida purpurea 10.00 : P
Bouteloua curtipendula 30.00 P P P

Buchioe dactyloides 100.00 P P P P P P P P P P
Chondrosum gracile 100.00 P P P P P P P P P P
[TOTAL NATIVE PERENNIAL GRASSES (w) 100.0 P P P P P P P P P P
NATIVE SUBSHRUBS

Artemisia frigida 40.00 P P P P
|TOTAL NATIVE SUBSHRUBS 40.0 -— P - = P -~ P — - P
SPECIES DENSITY (# of species/100 sq.m.) 9 10 9 11 10 12 10 14 11 12
(AVERAGE= 10.8 Std.Dev.= 1.5)

*P= Present within 1 X 5m plot on right side (when standing at origin and facing the endpoint} of the cover transect.



Table 22. Knapweed (Acosta diffusa) Density, Tordon Post-Spray Study, City of Boulder Open Space, August, 2001

Subplot Number
# of Individuals Per Square Meter

AVERAGE MAXIMUM 1 2 3 4 5 6 7 8 9 10
C1 Rosette 11.7 21 4 16 12 21 13 19 11 2 13 6
C1 Bolt 8.2 28 3 17 2 28 ' 3 13 6 0 9 1
C1 Dead 0 0 0 0 0 0 0 0 0 0 0 0
C2 Rosette 2.5 18 18 7 0 0 0 0 0 0 0 0
C2 Bolt 2.8 19 3 19 6 0 0 0 0 0 0 0
C2 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S1 Rosette 1.8 6 0 0 0 1 5 0 3 2 1
S1 Bolt 1 6 0 0 0 0 0 0 0 3 1 6
S$1 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S2 Rosette 16.8 40 6 15 12 22 31 13 9 16 40 4
S2 Bolt 7.8 24 4 3 12 8 24 4 4 8 8 3
S2 Dead 0 0 0 0 0 0 0 0 0 0 0 0
S3 Rosette 7.6 22 14 15 22 7 3 2 3 5 5 0
S3 Bolt 3.3 16 4 1 16 7 2 0 0 3 0 0
S3 Dead 0 0 0 0 0 0 0 0 0 0 0 0
5S4 Rosette 14.7 52 52 18 14 9 20 14 13 3 4 0
S4 Boit 14.3 43 43 19 4 2 26 14 26 7 2 0
S4 Dead 0.2 1 0 1 0 0 1 0 0 0 0 0
S5 Rosette 0.1 1 0 0 0 0 0 0 0 1 0 0
S5 Bolt 0 0 0 0 0 0 0 0 0 0 0 0
S5 Dead 0 0 0 0 0 0 0 0 0 0 0 0
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Table 24. Relative Cover by Lifeform, Tordon Post-Spray Study, City of Boulder Open Space - Fall Sample Dates, August 2001

Percent Relative Cover (AII-Hi'ts)1

------ SAMPLE NUMBER-----
LIFEFORM Control 1 Control 2 Spray 1

19951 1996 | 1997 | 1998 ] 1999 | 2000 | 2001 § 1995 | 1996 | 1997 | 1998 | 1999'| 2000} 2001 § 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Nat. Ann. & Bien. Forbs § 0.0 | 4.2 0.0 2.9 0.0 00 { 0.0 1.0 1.1 0.0 14 | 49 54 00 081 001 42 0.0 | 34 13 ] 00
Int. Ann. & Bien. Forbs 3841589641 464|485 304 1] 31.3] 00 | 21 00 ] 42 12 | 125 47 | 6.7 | 48 8.5 381451 39 1107
Nat. Ann. Grass 00 | 00 0.0 0.0 0.0 0.0 0.0 0.0 00 ] 00 00 0.0 0.0 009§ 00 001 00 00 00] 00 ] 0O
Int. Ann. Grass 254 1.1 1.4 36 00| 00| 43 § 21 0.0 0.0 14 0.0 0.0 00} 00 0.0 | 00 00 ) 00| 00} 00
Nat. Per. Forbs 5.8 531 28 57 6.9 14 | 26 §2081298| 2531268 |232|214}1212}125]1159| 183 ]| 127{ 16981 171} 235
Int. Per. Forbs 07 00 ] 28 0.7 0.0 0.0 17 001 00 ] 00 14 | 0.0 00| 00§ 00 { 00 0.0 60| 004t 00| 0O
Nat. Per. Grass (c) 109 | 32 1.4 6.4 4.0 8.7 43 1396|287 ]1347 ] 211207 |250}259317]317|225]|304| 90 | 382} 176
Int. Per. Grass (c) 00| 00 0.0 0.0 00 | 00 0.0 00} 00 .00 00| 00 00|l 00g00] 00| 00 00] 00| 00| 00
Nat. Per. Grass (w) 188 | 274 275 | 336 | 406 | 536 | 522§ 344 | 383|400 3525003571459 475|447 | 465 | 494 | 640 382 482
Native Subshrubs 0.0 0.0 0.0 0.0 00} 43 ] 09§00 00| 00] 85 00 00| 243 001 00| 00 0.0 1.1 0.0 { 00
Native Shrubs 0.0 0.0 0.0 0.0 0.0 0.0 00 | 21 0.0 00| 00 0.0 0.0 00| 08 32 | 00 1.3 1.1 001 00
Other* 00 | 0.0 0.0 07 0.0 14 1 26 § 00| 00| 00| 00} 00| 00O} 00F§O0O0O]00] 00D ) 26| 00 13 ] 00

Percent Relative Cover (AII-Hits)1

------ SAMPLE NUMBER-----
LIFEFORM Spray 2 Spray 3 Spray 4 Spray 5

19951 1996 1997 | 1998 | 1999 | 2000 | 2001 § 1995 1996 | 1997 | 1998 | 1999 | 2000 | 2001 } 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 § 2000 | 2001
Nat. Ann. & Bien. Forbs § 00 | 0.0 | 00 j 00 | 15 ] 00| 0013 ] 00|00} 07| 00| 00]o0ofJoOO]OO]O7]00]OO)] 00| 0OFf 0G| 00
Int. Ann. & Bien. Forbs - § 339 | 27 | 64 | 82 | 147|145 304360 82 | 45 | 126|160 47 11874427 | 90 | 96 | 3211269} 311|352} 18 | 0.0
Nat. Ann. Grass 6ojoojoof{oo}loo}joofloofjoojoo|00}jo00)]00}| 00} O00QRO0CO|00)]O00])O00]O007]00]| 00FO00] 00
int. Ann. Grass 35114143 |12 |00} 00| 27 | 87 |131) 45| 22| 3700 47 9963 ¢{ 30| 12| 00|00} 104001 00
Nat. Per. Forbs 1301 162) 53 }118] 59 J 00 | 27 113} 16 ] 67 ) 74 | 111} 94 | 47 29| 36 | 37 | 37} 43 ] 16| 29 ] 18| 45
Int. Per. Forbs 09 J]oo|joojo0o]o0o]|]oo0o}jo0fjo7| 1667} 00)| 12| 00} 00FfO00]| 00| 00| 061 11 33] 10§ 00| 00
Nat. Per. Grass (c) 313} 500|287 ]|400|235]382|196f293[361[292[207]| 160 176150380 523]356]|346]312]|180]|305)246] 11.8
Int. Per. Grass (c) 00} 00} 00} 00)]OO)JOO|]OO§JOO| O0O}]O00)jO00|O0CQO0|OO}|28f00| 00| 00| 0CO]| 00)] 00| 00f 00| 00
Nat. Per. Grass (w) 11312701447 1306 5291455]| 4114107393 ]| 461|563 }519|682|5428 53 | 2521437 |278|366|459]295§7191 827
Native Subshrubs 6.1 00 1106} 82115 18| 27413 | 00|00} 0000|000} 0QOROCO}) OO0} 15|00} 00} 00)] 00]00] 09
Native Shrubs 0oj)joo0oj]oco}o0o}o0jo0Oyo0oyo0o}j00|00O|O00O}|0QOfO00O)JO0O0fJO0O00O]O00])] 00| O0CO| O0O]| OO0] 00Ff 00| 00
Other* 00| 2810000000009 fjo07]00}22]00]00]|]O00|jO00f12]| 36| 22|00} 00]00¢f 00fo001} 00

* Category includes bryophytes, mushrooms, lichens, and succulents.
'Dueto rounding errors, these values may not sum exactly to 100.0
1995 data was estimated based on data collected in the spring of 1996.




Table 25. Species Density by Lifeform, Tordon Post-Spray Study, City of Boulder Open Space - Spring Sample Dates, June 2001

Number of Species / 100 sq. m.

------ SAMPLE NUMBER-----
LIFEFORM Control 1 Control 2 Spray 1
1996 | 1997 | 1998 | 1999 | 2000 | 2001 § 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001
Nat. Ann. & Bien. Forbs§ 2 4 3 2 1 3 4 5 6 7 2 9 4 5 6 5 4 5
Int. Ann. & Bien. Forbs 8 8 9 9 4 8 3 7 6 6 3 6 3 4 5 4 3 5
Nat. Ann. Grass 0 1 2 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Int. Ann. Grass 2 2 2 2 2 2 1 1 1 1 1 1 0 1 1 0 1 1
Nat. Per. Forbs 15 14 16 18 7 12 20 35 34 33 20 28 24 31 36 36 24 21
Int. Per. Forbs 1 3 2 3 2 3 1 2 1 2 0 2 1 1 1 1 0 1
§Nat. Per. Grass (¢) 3 4 6 7 7 5 4 7 8 7 6 7 3 6 7 4 6 8
Int. Per. Grass (c) 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Nat. Per, Grass (w) 3 4 6 6 5 4 5 7 7 7 5 7 5 7 8 7 9 7
Native Subshrubs 0 0 1 2 1 1 0 0 1 2 2 2 1 1 1 1 1 1
Native Shrubs 0 0 0 0 0 0 0 0 0 0 0 0 2 1 1 0 0
Other* 2 2 4 4 2 4 3 1 3 2 2 3 3 2 2 2 1 3
Number of Species / 100 sq. m.
------ SAMPLE NUMBER-----
LIFEFORM Spray 2 Spray 3 Spray 4 Spray 5
_ 1996 ] 1997 ] 1998 | 1999 | 2000 | 2001 § 1996 | 1997 | 1998 | 1999 { 2000 | 2001 § 1996 | 1997 | 1998 | 1999 { 2000 | 2001 § 2000 | 2001
Nat. Ann. & Bien. Forbs | 5 5 8 6 5 5 5 6 7 7 3 3 3 8 5 3 0 2 4 8
Int. Ann. & Bien. Forbs 7 7 6 4 6 6 6 8 8 7 5 7 6 10 9 9 4 8 5 4
Nat. Ann. Grass 0 1 0 0 0 0 0 2 0 1 0 1 0 2 0 1 0 1 0 1
Int. Ann. Grass 1 1 1 1 1 1 2 1 2 1 1 1 1 2 2 2 1 2 0 1
Nat. Per. Forbs 22 24 25 19 15 13 23 '} 19 24 27 12 13 15 17 14 20 8 10 21 17
Int. Per. Forbs 1 1 1 1 3 1 3 3 3 2 2 2 1 2 2 3 3 2 1
Nat. Per, Grass (c) 4 5 5 6 4 5 5 5 5 6 6 5 5 6 6 6 5 5 8 5
Int. Per..Grass (c) 0 Q 1 0 0 1 0 0 1 1 0 0 0 1 2 1 0 1 -0 0
Nat. Per. Grass (w) 5 4 4 4 4 4 3 7 4 5 5 4 2 2 0 5 2 2 2 2
Native Subshrubs 1 1 1 2 2 2 1 1 1 0 0 1 1 1 1 2 1 1 2 1
Native Shrubs 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Other* 4 1 1 2 1 1 3 1 1 2 2 1 3 3 1 2 1 2 3 0

* Category includes bryophytes, mushrooms, lichens, and succulents.



Table 26. Species Density by Lifeform, Tordon Post-Spray Study, City of Boulder Open Space - Fall Sample Dates, August 2001

Number of Species / 100 sq. m.
------ SAMPLE NUMBER and DATE OF SAMPLING-----

LIFEFORM Control 1 Control 2 Spray 1
1995 ] 1996 | 1997 | 1998 | 1999 | 2000 | 2001 § 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 § 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001

Nat. Ann. & Bien. Forbs 2 3 4 1 1 1 2 4 5 4 3 5 3 2 4 4 4 4 3 3 5

Int. Ann. & Bien. Forbs 8 3 6 6 5 2 3 3 4 6 3 3 2 4 3 1 3 3 3 2 3

Nat. Ann. Grass 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0] 0 0 0

Int. Ann. Grass 2 1 1 2 1 1 2 2 A 1 1 0 0 1 0 0 1 0 0 0 1

Nat. Per. Forbs 15 15 11 17 14 7 9 21 30 28 18 23 21 21 24 20 29 19 23 19 17
fint. Per. Forbs 1 1 3 2 4 3 2 1 1 4 1 2 0 2 11 0 2 0 1 1 1
[Nat. Per. Grass (c) 3 4 3 4 3 | 4 4 4 5 5 5 6 4 7 3 6 6 6 5 4 5
[int. Per. Grass (c) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
INat. Per. Grass (w) 3 4 4 5 4 5 6 5 7 7 6 7 7 7 5 7 7 7 7 8 6
INative Subshrubs 0 0 0 1 2 1 1 0 0 0 1 2 2 2 1 0 1 1 2 1 2

Native Shrubs 0 0 0 ‘0 0 0 0 1 0 0 0 0 0 0 2 1 1 1 1 0 0

Other* 2 2 3 4 4 3 1 3 5 4 1 2 2 1 3 2 2 2 1 2 2

v Number of Species / 100 sq. m.
------ SAMPLE NUMBER and DATE OF SAMPLING-----
LIFEFORM Spray 2 Spray 3 Spray 4 Spray 5
1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 § 1995 | 1996 | 1997 { 1998 | 1999 | 2000 | 2001 J 1995 | 1996 | 1997 | 1998 | 1999 | 2000 } 2001} 2000 | 2001

Nat. Ann. & Bien. Forbs 5 4 7 4 2 3 2 6 2 5 5 2 2 4 3 2 5 2 3 1 3 2 4
Int. Ann. & Bien. Forbs 7 4 8 3 6 3 5 6 4 6 8 5 3 4 6 4 9 7 6 5 3 3 3
Nat. Ann. Grass 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
§int. Ann. Grass 1 2 1 1 1 0 1 2 2 1 1 1 1 1 1 1 1 1 1 0 1 1 1
[Nat. Per. Forbs 22 16 18 12 11 11 10 24 16 12 15 14 17 12 f§ -15 10 10 12 14 11 5 5 13
fint. Per. Forbs 1 0 1 0 1 0 1 1 1 3 3 3 2 3 2 1 2 4 2 2 2 1 1
INat. Per. Grass (c) 4 4 5 5 4 4 4 5 6 5 6 5 5 4 5 7 6 4 5 3 5 5 6
fint. Per. Grass (c) 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0
Nat. Per. Grass (w) 5 5 5 5 6 4 4 3 7 5 4 4 6 4 2 3 2 2 2 3 2 3 4
Native Subshrubs 1 0 1 1 2 2 2 1 0 1 1 1 0 2 1 0 1 1 2 1 2 2 0
Native Shrubs 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0
[Other 4 4 4 1 2 2 1 3 2 4 2 5 1 1 3 3 3 1 3 1 1 3 0

* Category includes bryophytes, mushrooms, lichens, and succulents.



Table 27. Species Present in All Study Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - 2001

Page 1 of 8

SPECIES COMMON SYNONYM C1June} C1 Aug. | C2 June| C2 Aug: | S1 June] S1 Aug.
NATIVE ANNUAL & BIENNIAL FORBS
Androsace septentrionalis pygmyfiower rockjasmine X X
Cirsium undulatum wavyleaf thistle X X
Collinsia parviflora baby blue-eyes
Collomia linearis linearleaf cofiomia X
Descurainia incana Richardson tansymustard Descurainia richardsonii
Descurainia pinnata pinnate tansymustard ]
Draba reptans whitlowwort X X
Erigeron divergens spreading fleabane X X X
Erysimum asperum wallflower X
Grindelia squarrosa gumweed X X X
Oligosporus pacificus ~ sagewort O. campestris ssp. caudatus X
Oreocarya virgata miner's candle Cryptantha virgata X
Plantago patagonica woolly plantain X X X X
Pterogonum alatum winged buckwheat - Eriogonum alatum X X X X
Silene antirrhina sleepy catchfly X X
INTRODUCED ANNUAL & BIENNIAL FORBS
Acosta diffusa diffuse knapweed Centaurea diffusa X X X X X X
Alyssum parviflorum alyssum A. minus X X X X X X
Camelina microcarpa littlepod faiseflax X X
. Dianthus armeria deptford pink
Erodium cicutarium filaree X
Lactuca serriola prickly lettuce X X
Lappula redowskii early stickseed X
Lepidium densiflorum denseflower pepperweed X
Neolepia campestre field pepperweed Lepidium campestre X X
Podospermum laciniatum false salsify Scorzonera laciniatium X X
Tragopogon dubius ssp. major ‘salsify X X X X
Verbascum blattaria moth mullein X X
NATIVE ANNUAL GRASSES
Critesion pusiltum little barley X
Vulpia octoflora six-weeks fescue Festuca octoflora X X
INTRODUCED ANNUAL GRASSES
Anisantha tectorum cheatgrass Bromus tectorum X X
Bromus japonicus Japanese brome X X X X X X




8 Jo Z abed

X ] Homejja1quun slieaul snydegAxQ
X X X X snone|b ‘dss sninounoeip ejsiwaly uobeue) piim snone|b ‘dss sninounseip sniodsobiQ
X esoblils elayiouso asoswud-bujuana BSOJjIA BISYJOUID
X X sowel 'O asolwudbuiuana piemoy 1pIeMOY BIBYIOUSO
uoljopuep asie} ejepIdsno siejeOOYION
X X . X woauisnw WNJESLIBAIP UOBUISNIY
s||aganiq ejejoadue| eisusysiy
X X 3004)IN0SIq 9|BJUSLIO WNHELWOT]
X X X uoooand _dds wnuuadsoyy
uoo2ond jeajmosreu wnsioul wnuwiadsoyi
X X X X X X Jayjeajheb ejejound spjery
X Al pues WinUeUOW WNULO0oNaT
X X podiappejq euejuow efjaianbsan
X X snddedouawAy jes)pealyy snyojy snddedouawiAH
X X X X X X Jg)se uap|ob BSOj|IA B93Y}0J9}8H
X X lamopuns snjiund snyjueyaH
X X X elneb JopeoS B3UI200D BINED)
X NPUOWIWINIP SIUYDAT ‘IIPUCLULINIP WNLPUEISN uoidwed puowwnig lipuowiunp siuyoAjossesy
X Jomojjioquelq ‘dds eipsejjieo
X Jamoj-iajue|q ejejs|ie eipie|jies)
SUDSaAR)) “ieA iisawel '3 JeaUMYONG plIM WNABJ “1eA wnAe|y wnuoboug
X aueqeay ‘dds uoiabugy
X X X X aueqgeay ysejdiym sueyjabey uosabug
X X 9|pus) eneuasy Hompues Jasap uajpua} suobowalg
X X X X X Jan0po apiesd aydind eaindind egjeQ
X 18A010 dlield ayym ellAydobijo “sea epipues esjeq
X xe[jpeo} piejseq epijied “dss ejejjaquin gipuewLIOD
X asUaAIe Wnysess) Jea-asnow WNJos WnRsSe1a)
X X esoipuesb elaynsen ysnhiqiuied paiamojjebie| esojijissas elajjiise)
Af-esoduew uosiuung Huosjuunb snuoyasoe)
X sidajolojyd eluyny elllexouq sidajo10|yd "dss BlojiLIBWSO) BI|[SY21G
X yoJenyjiw jesjuoods snme|njeds snjebessy
X X Y2J09A HlIw snueloys snjebeljsy
X X X X yojamjjiw piay siisalbe snjebessy
X U2Jan yjiw Jonysnqos “Jea suabinspe sniebensy
X X X lgjse Jayod uauod Jo)sy
X paamyjiw Jamoljusaib eJoyipuIn seids|osy
X pasmyjiu gpwnd seidapsy
X X X abes amjsed BUEIDIAOPN| BISIWAYY
Bojuje suabiny eojusy
X X sao}Assnd asol B3S0J BUBUUBUY
X pasmbe. £110j1dou0102 “Jen eAydelso|isd eisoiquuiy
X uojuo auexd 31Xy wnijly
Mmouleh ulaIsam eso|nue] ea||IydyY

SEYO04 TVINNIHId IAILYN
‘bny Lg |aunr g | Bny 20 |Bunr zo | Bny 1D [sunr 1D WANONAS NOWWOD S3103dS

100Z - 0D ‘@dedg uadQ Jepinog jo A1) ‘Apnys Aesdg-1sod uopio] ‘sjoasuely Apnig iy Ul juasald seivadg "z sjqe 1



Table 27. Species Present in All Study Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - 2001 Page 3 of 8

SPECIES COMMON SYNONYM C1June| C1 Aug. | C2 June| C2 Aug. | S1 June| S1 Aug.
NATIVE PERENNIAL FORBS (concluded)

Oxytropis lambertii locoweed X

Paronychia jamesii nailwort X X X X

Penstemon secundiflorus sidebells beard-tongue X

Penstemon virens. green beard-tongue X X

Psoralidium tenuiflorum scurfpea Psoralea tenuiflora X X X X X. X

Ratibida columnifera prairie coneflower X X X

Senecio integerrimus lambstongue groundsel X X X

Solidago spp. goldenrod

Sphaeralcea coccinea copper mallow : X X X

Tithymalus brachyceras robust spurge Tithymalus montanus X X

Townsendia hookeri Hooker's easter daisy X

Viola spp. violet X

Virgulaster ascendens Pacific aster Aster ascendens, chilensis, adsurgens etc.

Virgulus ericoides (group) white prairie aster Aster ericoides (group) X X
INTRODUCED PERENNIAL FORBS

Breea arvensis Canada thistle Cirsium arvense

Cardaria chalepensis whitetop Lepidium chalepensis

Cichorium intybus chicory X X

Convolvulus arvensis field bindweed X X

Hypericum perforatum klamath weed, St. Johnswort X

Linaria genistifolia ssp. dalmatica dalmation toadflax Linaria dalmatica X

Potentilla recta sulfur cinquifoil X X

Taraxacum officinale common dandelion X X X
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila sun sedge Carex heliophila X X X X X

Elymus elymoides bottlebrush squirreltait Sitanion hystrix X X

Elymus longifolius bottlebrush squirreltail Sitanion longifolium X X

Hesperostipa comata needle-and-thread Stipa comata X X X X

Juncus interior rush X

Koeleria macrantha junegrass Koeleria cristata X X X X X

Nassella viridula green needlegrass Stipa viridula X X

Pascopyrum smithii western wheatgrass Agropyron smithii X X X X X X

Poa agassizensis Agassiz bluegrass X X X X

Poa compressa Canada bluegrass X X X X X
INTRODUCED PERENNIAL GRASSES (cool)

Phleum pratense timothy

Poa pratensis Kentucky bluegrass X

Thinopyrum intermedium

intermediate wheatgrass

Agropyron intermedium




Table 27. Species Present in All Study Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - 2001

Page 4 of 8
SPECIES COMMON SYNONYM C1 June| C1 Aug. | C2 June| C2 Aug. | S1 June| S1 Aug.
NATIVE PERENNIAL GRASSES (warm)
Andropogon gerardii big bluestem, turkeyfoot X X X X X X
Aristida purpurea three-awn X X X X X X
Bouteloua curtipendula sideoats grama X X X X X
Buchloe dactyloides buffalograss X X X X X X
Chondrosum gracile blue grama grass Bouteloua gracilis X X X X X X
Chondrosum hirsutum hairy grama Bouteloua hirsuta X
Muhlenbergia montana “mountain muhly X X X
Panicum virgatum switchgrass
Schizachyrium scoparium little bluestem Andropogon scoparium X X X
Sporobolus cryptandrus sand dropseed X
NATIVE SUBSHRUBS
Artemisia frigida fringed sage X X X X X X
Gutierrezia sarothrae snakeweed X X X
LICHEN
Lichen spp. lichen X
SUCCULENT
Echinocereus viridiflorus hen-and-chickens X X
Opuntia fragilis brittle cactus X
Opuntia macrorhiza prickly-pear cactus X X X X X X
Opuntia polyacantha pricklypear cactus X
PARASITE
Aphyllon fasciculatum purple broomrape X
AGAVOIDS
Spanish bayonet X X

Yucca glauca




Table 27. Species Present in All Study Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - 2001 Page 5 of 8

SPECIES COMMON SYNONYM S2 June| S2 Aug. | S3 June | S3 Aug. | S4 June| S4 Aug. | S5 June | S5 Aug.
NATIVE ANNUAL & BIENNIAL FORBS

Androsace septentrionalis pygmyflower rockjasmine X

Cirsium undulatum wavyleaf thistle

Collinsia parviflora baby blue-eyes X

Collomia linearis linearleaf collomia X' X

Descurainia incana Richardson tansymustard Descurainia richardsonii X

Descurainia pinnata pinnate tansymustard X

Draba reptans whitlowwort X X

Erigeron divergens spreading fleabane X

Erysimum asperum wallflower

Grindelia squarrosa gumweed X X X X X

Oligosporus pacificus sagewort 0. campestris ssp. caudatus

Oreocarya virgata miner's candle Cryptantha virgata

Plantago patagonica woolly plantain X X X X X X X X

Pterogonum alatum winged buckwheat Eriogonum alatum X X X

Silene antirrhina sleepy catchfly X X X X X X
INTRODUCED ANNUAL & BIENNIAL FORBS

Acosta diffusa diffuse knapweed Centaurea diffusa X X X X X X X X

Alyssum parvifiorum alyssum A. minus X X X X X X X X

Camelina microcarpa littlepod falseftax X X X X X

Dianthus armeria deptford pink X

Erodium cicutarium filaree X

Lactuca serriola prickly lettuce X X X X

Lappula redowskii early stickseed

Lepidium densiflorum denseflower pepperweed X X

Neolepia campestre field pepperweed ‘Lepidium campestre X X

Podospermum laciniatum false salsify Scorzonera laciniatium X X

Tragopogon dubius ssp. major salsify X X X X X

Verbascum blattaria moth mullein X X
NATIVE ANNUAL GRASSES )

Critesion pusillum little barley X X

Vulpia octoflora six-weeks fescue Festuca octoflora X X
INTRODUCED ANNUAL GRASSES

Anisantha tectorum cheatgrass Bromus tectorum X

Bromus japonicus Japanese brome X X X X X X X X
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Table 27. Species Present in All Study Transects, Tordon Post-Spray Study, City of Boulder Open Space, CO - 2001 Page 7 of 8

SPECIES COMMON SYNONYM S2 June | S2 Aug. | S$3 June| S3 Aug. | S4 June{ S4 Aug. | S5 June | S5 Aug.
NATIVE PERENNIAL FORBS (concluded)

Oxytropis lambertii locoweed

Paronychia jamesii - nailwort X

Penstemon secundiflorus sidebells beard-tongue

Penstemon virens green beard-tongue

Psoralidium tenuiflorum scurfpea Psoralea tenuiflora X X X X X X X X

Ratibida columnifera prairie coneflower X X

Senecio integerrimus lambstongue groundsel X

Solidago spp. goldenrod X

Sphaeralcea coccinea copper mallow X X X X X

Tithymalus brachyceras robust spurge Tithymalus montanus X

Townsendia hookeri Hooker's easter daisy X X

Viola spp. violet X

Virgulaster ascendens Pacific aster Aster ascendens, chilensis, adsurgens et X

Virgulus ericoides (group) white prairie aster Aster ericoides (group) X X X X
INTRODUCED PERENNIAL FORBS .

Breea arvensis Canada thistle Cirsium arvense X

Cardaria chalepensis whitetop Lepidium chalepensis X X

Cichorium intybus chicory X X X

Convolvulus arvensis field bindweed X X

Hypericum perforatum klamath weed, St. Johnswort : X X

Linaria genistifolia ssp. daimatica dalmation toadfiax Linaria dalmatica

Potentilla recta sulfur cinquifoil X X

Taraxacum officinale common dandelion X X X X X X
NATIVE PERENNIAL GRASSES (cool)

Carex pensylvanica ssp. heliophila sun sedge Carex heliophila X X X X X X X X

Elymus elymoides bottlebrush squirreltail Sitanion hystrix

Elymus longifolius bottlebrush squirreltail Sitanion longifolium

Hesperostipa comata needle-and-thread Stipa comata

Juncus interior rush .

Koeleria macrantha junegrass Koeleria cristata X X X X X X X X

Nassella viridula green needlegrass Stipa viridula X

Pascopyrum smithii western wheatgrass Agropyron smithii X X X X X X X X

Poa agassizensis Agassiz bluegrass X X X X X X

Poa compressa Canada bluegrass X X X X X X X X
INTRODUCED PERENNIAL GRASSES (cool)

Phleum pratense timothy X

Poa pratensis Kentucky bluegrass . X

Thinopyrum intermedium intermediate wheatgrass Agropyron intermedium X
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