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PREFACE 

This report is the result of a cooperative Challenge Cost Share project between the 

Institute for Applied Ecology (IAE) and the Bureau of Land Management.  IAE is a non-

profit organization dedicated to natural resource conservation, research, and education.  

Our aim is to provide a service to public and private agencies and individuals by 

developing and communicating information on ecosystems, species, and effective 

management strategies and by conducting research, monitoring, and experiments.  IAE 

offers educational opportunities through 3-4 month internships.  Our current activities are 

concentrated on rare and endangered plants and invasive species.  

 

Questions regarding this report or IAE should be directed to: 

 

Andrea S. Thorpe, Conservation Research Program Director 

PO Box 2855 

Corvallis, Oregon 97339-2855 

phone:  541.753.3099, ext. 401 

fax:  541.753.3098 

email:  andrea@appliedeco.org 
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EXECUTIVE SUMMARY  

 

Upper and Lower Table Rocks, located northeast of Medford, Oregon, are designated as 

an Area of Critical Environmental Concern (ACEC) by the Bureau of Land Management 

(BLM).  Table Rocks is characterized primarily by vernal pool and mound habitats that 

support several rare species, including Limnanthes floccosa ssp. pumila, a State 

Threatened, narrow endemic known only from the Table Rocks (U.S. Fish and Wildlife 

Service 2006), and Callitriche marginata, a BLM Sensitive species.  Threats to the 

species and habitats at Table Rocks include grazing, invasive species, and impacts 

associated with recreational use (e.g. trampling).  Since 2006, we have monitored 

experimental plots to determine population trends and the effects of grazing, trampling, 

and invasive species on L. floccosa ssp. pumila and used community-survey transects to 

document the frequency of native and invasive plants, disturbances (including trails and 

animals activity), and distribution of habitat types.  In 2011, we monitored Limnanthes 

floccosa ssp. pumila population plots and community survey transects and plots on both 

Upper and Lower Table Rocks. 

 

Limnanthes floccosa ssp. pumila  

¶ Hand-pulling invasive grasses had no effect on Limnanthes abundance or 

reproduction one year after treatment.  As most invasive grasses on Lower Table 

Rock are annuals, this treatment may need several repetitions to overcome their 

persistent seedbank.   

¶ Experimental trampling studies suggest that a moderate to high level of trampling 

decreases the number of plants the year following impact when the trampling 

occurs while plants are in flower.  However, if trampling occurs after Limnanthes 

has formed fruits, there are no effects of trampling.  Thus, the effects of trampling 

associated with recreational use of Table Rocks may be minimized by regulating 

the timing and distribution of visitors to the edges of vernal pools.    

¶ There were significantly fewer Limnanthes in plots exposed to cattle compared to 

caged plots.  This difference was no longer significant after cattle were removed 

from Upper Table Rock, suggesting that although cattle have a significant 

negative impact on this species, there is little impact from native ungulates.  

¶ Within population monitoring plots on Lower Table Rock (2009-2011), the 

number of Limnanthes has fluctuated greatly between years.  However, the 

number of flowers per plant has steadily decreased through time.  The cause of 

this decline is currently unknown. 

Callitriche marginata  

¶ Preliminary surveys found that approximately half of the pools on Lower Table 

Rocks support populations of Callitriche marginata.   

¶ The cover of the vascular plant community surrounding one large pool supporting 

a population of Callitriche ranged from 29% to 50%, and was a mix of 

graminoids and forbs including Plagiobothrys spp. and Deschampsia 
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danthonioides.  Nonvascular and abiotic cover ranged from 48% to 85% and 

increased from the pool margins to the pool interior. Disturbance by people 

(footprints) was evident in the pool interior.   

 

Habitat quality surveys 

¶ Habitat on the Table Rocks is a matrix of pool, mound and flat habitats.  Since 

2009, we have monitored eighteen transects between 200 m and 600 m to 

characterize disturbances and plant communities across these habitats. 

¶ We encountered 144 species in all: 29 invasive, 94 native, 21 of undetermined 

nativity.  

¶ Ordination showed flat habitats had a high cover of exotic perennial grasses 

(primarily Poa bulbosa), rock and moss cover.   Exotic annual grasses were very 

abundant in mound habitats, particularly Taeniatherum caput-medusae and 

Bromus hordeaceus. Also attributed with mound habitats was cover of litter and 

annual species.  Combined abundance of native plant species was highest in the 

pool habitats.  Pool habitats had highest cover of native annual grasses and were 

the only habitat type to support native perennial grasses.  Annual forbs were the 

most abundant group of native species across all habitats.   

¶ The most common disturbances encountered were those caused by animals other 

than cattle, including rodent holes, feces, and prints. Though cattle were removed 

from Upper Table Rock in 2009, disturbances by cattle made up large proportions 

of disturbances on Upper Table Rock.  Anthropogenic disturbances (e.g. 

secondary trails, footprints) comprised greater proportions on Lower than Upper 

Table Rock.  Over-all, anthropogenic disturbances were much less than animal-

caused disturbances.  Flat habitats had a higher proportion of disturbances than 

mounds and pools.  Anthropogenic disturbances were similar across all three 

habitats. 

Due to the variability in Limnanthes population size and trend in fewer flowers per plant, 

we recommend continued monitoring of established plots to improve our understanding 

of population dynamics.  This data will also help to assess impacts from recreational use 

and climate change.  Further, additional community transects will provide information 

regarding community structure across the varied landscape.  Though both Upper and 

Lower Table Rocks provide a valued recreation opportunity, consideration of timing of 

access may decrease negative effects related to trampling.  Likewise, education of 

sensitive areas including information about noxious weeds may help decrease further 

invasion.   
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Figure 1.  Limnanthes floccosa ssp. 

pumila (dwarf woolly meadowfoam). 

 

 

INTRODUCTION  

Upper and Lower Table Rocks were 

designated in 1984 as an Area of Critical 

Environmental Concern (ACEC) to protect 

special plants and animal species, unique 

geologic and scenic values, and education 

opportunities.  The Medford District BLM 

manages significant portions of both Table 

Rocks.  In 1977, The Nature Conservancy 

(TNC) established a preserve on a portion of 

the top and flanks of Lower Table Rock.  In 

2009, TNC purchased the remaining private 

lands on Upper and Lower Table Rocks, 

permanently protecting the areas and their rare 

plants and wildlife. 

 The habitat on top of the Table Rocks includes vernal pools, mounds, and flat, 

rocky scablands.  The impermeable volcanic substrate retains water during winter and 

spring months in vernal pools. The mounded prairie/vernal pool complex lacks shrub and 

tree species forming an overstory, leaving it hot and dry during the summer months; 

during July and August, temperatures periodically top 100° Fahrenheit.  Numerous rare 

species occur at Upper and Lower Table Rocks, including the BLM sensitive species 

Limnanthes flocossa ssp. pumila, Plagiobothrys austiniae, P. greenei, and Callitriche 

marginata. 

 The potential threats to vernal pool species on the Table Rocks include grazing by 

native ungulates, recreational use, and exotic weeds.  Cattle grazing historically occurred 

on both Upper and Lower Table Rocks.  Grazing continued at Upper Table Rock through 

2008, but ceased after the TNCôs purchase of the remaining private lands in 2009.  

Thousands of people visit Upper and Lower Table Rocks each year, with the highest 

traffic in the spring, when most plant species, including L. floccosa ssp. pumila, are 

flowering.  Foot traffic and occasionally horse traffic (though not permitted) negatively 

impact L. floccosa ssp. pumila populations intersected by trails.  Additionally, we have 

observed nearly half of the visitors wandering off trails to pool edges.  The abundance 

and thatch of non-native grasses (e.g. Taeniatherum caput-medusae) on Lower Table 

Rock appears to have increased over the years.  The growing population of the Rogue 

Valley, improvements to the trails, and increased environmental education about the 

ACEC will undoubtedly lead to more use of the Table Rocks. 

 The initial goals of this project were to develop a quantitative monitoring strategy 

for assessing population trends and vernal pool habitat quality, and collect baseline data 

on L. floccosa ssp. pumila to evaluate population trends and the effects of human 

activities and management practices.  Specifically, these goals have included 

1. Assessment of the effects of trampling on L. floccosa ssp. pumila growth, 

reproduction, and recruitment, 

2. Assessment of the effects of grazing on L. floccosa ssp. pumila growth, 

reproduction, and recruitment, and  
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3. Assessment of quality (including cover of invasive vs. native plant species) in all 

habitats on Upper and Lower Table Rocks.  

 

Limnanthes floccosa ssp. pumila 

 Limnanthes floccosa ssp. pumila (dwarf woolly meadowfoam; Limnanthaceae; 

Figure 1) is a State Threatened, narrow endemic known from only two populations, 

Upper and Lower Table Rocks in Jackson County, Oregon (U.S. Fish and Wildlife 

Service 2006).  Closely related subspecies that occur in Jackson County include L. 

floccosa ssp. floccosa, L. floccosa ssp. grandiflora (Federally Endangered), and L. 

floccosa ssp. bellingeriana (Bureau Sensitive).  All subspecies are associated with vernal 

pools or seasonally wet areas.  Other sensitive plant species that co-occur with L. floccosa 

ssp. pumila include Plagiobothrys austiniae and P. greenei. 

 Limnanthes floccosa ssp. pumila is a partially autogamous annual and flowers 

from March to May (Figure 1).  Population numbers fluctuate from year to year 

depending on the amount and timing of rainfall and average temperature.  Although 

plants are concentrated within vernal pools, they also occur in slight depressions where 

water collects and/or drains.  Mapping populations is impractical because of yearly 

fluctuations in the number of plants and their scattered distribution.  A survey conducted 

in 2002 on Upper Table Rock found that approximately 70% of the vernally wet areas of 

BLM-administered land contained L. floccosa ssp. pumila. 

 

Callitriche marginata 

Callitriche marginata (winged water-

starwort, Callitrichaceae; Figure 2) is a BLM 

Sensitive species in Oregon.  This taxon is widely 

distributed along the west coast of North America 

from Baja California to British Columbia, with 

one disjunct population occurring in Portage 

County, Wisconsin.  In Oregon this taxon is 

restricted to vernal pools in Jackson and Josephine 

counties and near The Dalles in Wasco County.   

Callitriche marginata can be found 

floating on the surface or submerged up to 60 cm 

in wet areas, especially vernal pools, and often 

becomes stranded as its habitat dries out.  This 

plant is easily recognizable in fruit because its 

pedicel ranges from 1 to 25 mm, significantly 

longer than any other Callitriche species on the 

west coast. 

 

Project overview 

 On Lower Table Rock, experimental trampling plots and grass removal plots were 

initially established on Lower Table Rock in 2006 to determine their effects on L. 

floccosa ssp. pumila.  Experimental trampling plots are an effective method to test the 

effects of different levels of physical impact on plant populations (Hylgaard and Liddle 

1981, Ikeda and Okutomi 1992, Cole 1995, Cole and Monz 2002).  The markers for most 

Figure 2.  Callitriche marginata 

(winged water-starwort). 
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of these plots were removed between sampling in 2006 and 2007 and we were not able to 

obtain post-treatment data.  We established new trampling plots in 2007.  These plots 

were sampled again in 2008.  In 2009, an additional set of trampling plots was 

established.  These and three of the 2007 trampling plots were monitored 2010.  In 2011, 

we monitored two of the remaining 2007 trampling plots [only those that had not been 

trampled (0 passes)] and all of those established in 2009. 

Grazing exclosures and long-term monitoring plots were established on Upper 

Table Rock in 2007.  Plots were resampled annually through 2011.  Although there is no 

longer grazing on Upper Table Rock, these plots allow use to study changes in population 

characteristics through time. 

In order to determine potential competitive effects of invasive grasses and the 

feasibility of manual removal, we established grass removal plots in 2007.  These plots 

were monitored in May 2008, but due to loss of plot markers, were not monitored in 

succeeding years.   

In 2008, we tested a technique for measuring habitat quality.  This sampling 

technique was expanded in 2009, when we established transects on Upper and Lower 

Table Rock to characterize disturbances and the plant communities in representative pool, 

mound, and flat habitats.  Additional transects were monitored in 2010 and 2011.   

 

METHODS 

 A gear list, directions to the Table Rocksô trail heads, and BLM contact 

information are available in Appendix A.  Appendices B and C list specific information 

on plot locations and sampling notes for Lower and Upper Table Rock, respectively.  

Datasheets for each of the experiments are provided in Appendix D.  Aerial photographs 

showing plotsô relative locations are provided in Appendix E. 

 

Limnanthes floccosa ssp. pumila monitoring 

Population monitoring plots on Lower Table Rock 

 The control [portions not trampled (0 passes)] trampling plots established on 

Lower Table Rock in 2009 were transitioned into permanent L. floccosa ssp. pumila 

population monitoring plots in 2011.  Data collected in these plots included mean number 

of plants, mean flowers per plant, as well as percent cover for both L. floccosa ssp. 

pumila and graminoids.  At least 10 population plots were monitored each year, with new 

plots added if old plots were not located.  In 2011, one new plot was added.  Data 

collected enable comparisons of population trends on Lower Table Rock over time.    

Trampling plots 

We established ten 8 m x 0.5 m trampling plots on Lower Table Rock in both 

2007 and 2009; each plot consisted of 4 - 1.5 m x 0.5 m subplots with a 0.5 m buffer 

separating each subplot (Figure 3).  Two corners of each plot were marked with rebar that 

extended slightly above the soil surface and a large nail with a metal washer sunk into the 

soil.  The location of each plot was recorded with a GPS unit.  In 2007, we noted the 

distance and direction to each plot from óreferenceô spikes located near the main trail 

(Appendix B).  However, as these spikes were also removed prior to our next sampling 

period, we did not use this method in 2009.   
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We counted the total number of L. floccosa ssp. pumila individuals and the 

number of flowers on ten plants within each subplot prior to treatment in 2007 and 2009 

(cover photo).  Haphazardly selected individuals were identified by being closest to one 

of ten randomly dropped pin flags.  If ten or less plants were present in a subplot, each 

one was measured.  One of four treatments (0, 10, 50, and 100 passes) was randomly 

applied to each subplot.  Passes were accomplished by walking normally through the 

length of the subplot area (from buffer to buffer); passes were evenly distributed 

throughout the subplot.  Plots were trampled and monitored to the side of the tape  

recorded in Appendix B; if no side was noted, plots were sampled west of the tape.   

The percent cover of L. floccosa ssp. pumila and graminoids as determined by ocular 

estimation was also recorded before trampling in the 2009 plots.  These measurements 

were repeated in May 2008 when we relocated eight of the ten trampling plots.  Due to 

time constraints and difficulty locating the plots (the majority of the plot markers had 

again been removed), these plots were not monitored in 2009.  In 2010, we monitored the 

three remaining 2007 trampling plots and all 2009 plots.  We monitored two of the 

remaining 2007 plots [only the portions that had not been trampled (0 passes)] and all of 

the 2009 trampling plots in 2011. 

Grass removal plots 

Ten 1 m
2
 grass removal plots were established on Lower Table Rock in 2007 to 

compare the growth of L. floccosa ssp. pumila in plots with and without competition by 

graminoids.  Plots with at least 50% cover of graminoids were selected for treatment.  

Two corners of each plot were marked with rebar that extended slightly above the soil 

surface and a large nail with a metal washer sunk into the soil.  The location of each plot 

was recorded with a GPS unit and a compass bearing and distance from an origin spike 

(Appendix B).  Each plot was divided into two subplots (1 m x 0.5 m), which were 

randomly assigned as either control or treatment.  All graminoids and thatch were 

removed by hand-pulling in treatment plots.  Prior to treatment, we determined the total 

number of L. floccosa ssp. pumila individuals in each subplot and the number of flowers 

on ten haphazardly selected individuals.  

Six of the ten plots were relocated in May 2008 and surveyed as in May 2007. 

Additional information recorded included total percent cover by L. floccosa ssp. pumila 

        

 

treatment 

area (1.5 m) 

treatment 

area 

treatment 

area 

treatment 

area 

buffer (0.5 m) buffer buffer 

rebar 

0.5 m 

0m                           8m 

Figure 3.  Trampling plot layout on Lower Table Rock.  A 0.5 m buffer separated each 1.5m 

treatment area. 
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and graminoid species.  Several plots were partially reestablished because corner markers 

were either disrupted or missing.  Plots that could not be accurately reestablished were 

considered lost.   Data collection for these plots was suspended in 2009.   

Exclosures and population trends on Upper Table Rock  

Twenty 1 m
2
 plots were established on Upper Table Rock in May 2007 to study 

the effects of cattle grazing on L. floccosa ssp. pumila.  Two corners of each plot were 

marked with rebar that extended slightly above the soil surface and a large nail with a 

metal washer sunk into the soil.  The location of each plot was recorded with a GPS unit 

and a compass bearing and distance from an origin spike (Appendix C).  We counted the 

number of individual plants per plot and the number of flowers on ten haphazardly 

selected individuals per plot.  In September 2007, we covered ten randomly selected plots 

with hogwire.  The hogwire overlapped the plotsô edges.  While this design minimized 

impacts by large mammals (e.g. deer, elk, and cattle), it allowed access by small 

mammals (e.g. voles). 

 All  plots were relocated in May 2008 and surveyed as in May 2007. Additional 

information recorded included total percent cover by L. floccosa ssp. pumila and 

graminoid species.  Eighteen plots were relocated in 2009 and 2010, and surveyed as in 

2008.  Seventeen plots were relocated and monitored in 2011.  Some of the cages 

appeared battered from either human or cattle activity.  While cattle are now excluded 

from Upper Table Rock, surveys will continue in the future to track L. floccosa ssp. 

pumila population changes over time. 

Data analysis 

An ANCOVA was used to determine the effects of trampling and grass removal 

in 2008 (NCSS v. 07.1.12).  Pairwise comparisons were used to test for differences 

between treatments using a Bonferroni correction for multiple comparisons.  In all 

ANCOVAs, the response variable was the number of plants or flowers per plant in the 

respective treatmentôs plots in 2008 and the covariate was the number of plants or flowers 

per plant in 2007.  Plots not located and sampled in 2008 were deleted from the analyzed 

datasets (4 grass removal and 2 trampling plots).  The same tests were run for trampling 

plots established in 2009 using 2010 data, and for the three trampling plots from 2007 

that were relocated in 2010 (SPSS v. 17.0, 2009).  A Repeated Measures General Linear 

Model (GLM) was used to determine the effects of grazing exclosure plots (SPSS 17.0, 

2009) using either the number of plants or the number of flowers per plant in 2008 and 

2009 as the response variable and the 2007 data as the covariate.  In 2010, grazing data 

were analyzed to assess the impact of native ungulate grazing, as a full year had now 

passed since cattle were last on the Table Rocks.  A GLM with Poisson errors was used 

for the number of plants in each plot, and an ANOVA with log transformation was used 

for the number of flowers per plant in each plot (R 2.12, R Core Development Team, 

www.cran-r.org). 

 

Callitriche marginata monitoring 

In May 2008 we estimated the cover of C. marginata at two vernal pools on 

Lower Table Rock.  These were dubbed the North pool (N 42ę 27.194ô W 122ę 57.037ô, 

WGS 84) and the South pool (N 42ę 27.094ô W 122ę 57.055ô, WGS 84).  The North pool 
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was almost dried out; the water level was below the height of the standing vegetation.  

The South pool was long and many-channeled and had standing water in three smaller 

subsections.  We monitored plant community composition in the largest water-filled pool 

at the South site by running a 5 m transect from the high water mark to the center of the 

pool; this layout captured the moisture gradient of the drying pool.  Cover of every 

vascular plant and totals for nonvascular plants, duff, bare ground, dry mound, algae, 

footprints, and standing water were estimated in five 1 m
2
 plots along the east side of the 

transect (Figure 4).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Habitat quality surveys 

 In May 2009 transects ranging in length from 200 to 487 meters were monitored 

on Upper Table Rock (6 transects) and Lower Table Rock (5 transects).  Three additional 

transects were monitored in 2010: two on Upper Table Rock and one on Lower Table 

Rock.  Four more transects were monitored in 2011, two each on Upper and Lower Table 

Rocks, with the longest measuring 600 m.  Transect origins were located on the east sides 

of Upper and Lower Table Rocks (Appendix B, Appendix C).  Origins were selected 

using a stratified random design in order to sample from an unbiased, but representative 

area on each Table Rock.  BLM managed habitat was divided into smaller sections and 

origin points randomly selected within each section.  Transects were run at parallel 

azimuths (270º at Lower, 220º at Upper) and were extended to capture the variety of 

Heavy 

foot 

traffic 

Standing 

water 

High water line 

5m radial 

transect 

Five 1x1m 

plots 

Dry 

mound 

Figure 4.  Five meter transect and layout of 1 m2 cover plots at the South pool.  The 

drawing is not to scale. 
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habitat types across the landscape (e.g. mounds, pools, and flats).  Transect origins and 

ends were recorded with a GPS unit; transects were otherwise unmonumented. 

1 m
2
 plots were used to monitor plant community composition along each 

transect.  The first plot on each transect was randomly placed on the south side of the 

transect tape between 0 m and 30 m.  Sampling continued at 25 meter intervals thereafter.  

Within each plot, we recorded the percent cover of all vascular plant species and ground 

substrate (bare ground, litter, rock, moss, and water).  Cover in each plot was at least 

100% and often exceeded 100% when there were overlapping layers.  We also recorded 

the habitat type (pool, mound, or flat) of each plot.  Disturbance and rare species data 

were also recorded at every point where they occurred along transects (presence value).  

Disturbance categories included: cattle feces <1 year, cattle feces >1 year, cattle prints, 

other animal prints, other animal feces, new rodent hole, old rodent hole, primary trail, 

secondary trail, human footprints (non-IAE), human footprints (IAE), and other impacts.  

 Species composition data from the quadrats was summarized by Table Rock 

(Upper vs. Lower) and habitat type (flat, mound, or pool; Appendix F).  Summary data 

includes frequency (the percent of quadrats of a given category occupied by a species) 

and the average cover of the species (across all representative plots, not just the ones 

occupied).   We also summarized the native and exotic cover of major functional groups 

(Annual vs. Perennial, Forbs vs. Grasses) for each Table Rock.   

We used a common ordination method, non-metric multidimensional scaling 

(NMS) ordinations (Kruskal 1964), to compare the species composition by habitat type. 

NMS is an ordination method that is best used for community analyses, often with non-

normal data with non-linear relationships (McCune and Grace 2002).   Due to 

heterogeneity in the data set, rare species that occurred in 10% or less of the plots were 

deleted.  We fit descriptive abiotic and biotic explanatory variables (litter, moss, rock, 

water, total native cover, total exotic cover, and total cover of functional group 

categories: annual, perennial, forb, grass and shrub) onto the ordination to understand the 

correlation between these factors and species composition.  NMS ordinations were 

performed using PC-ORD version 6.0 (McCune and Mefford 2011) with the autopilot 

setting ñslow and thoroughò mode, Sørensen distance measure, and no penalty for ties.  

 To explore the relationship between disturbance types and habitat on each Table 

Rock, data collected for disturbance types were converted to proportions of disturbance 

type along each transect.  Mean proportions of each disturbance type were calculated for 

all transects on either the Upper or Lower Table Rock to enable comparisons between 

Table Rock and disturbance type.  To explore the relationship between habitat type (flat, 

pool, or mound) and disturbances on Upper and Lower Table rocks, frequency of 

disturbance was calculated within habitat types along each transect.  Mean proportions of 

these disturbances were then calculated. 

 

 



Limnanthes floccosa ssp. pumila on Table Rocks ACEC, 2011 8 

 

RESULTS AND DISCUSSION 

 

Limnanthes floccosa ssp. pumila 

Population monitoring plots on Lower Table Rock 

 The number of Limnanthes in population monitoring plots has fluctuated between 

2009 and 2011, with the greatest number observed in 2010 (Figure 5; 149 plants).  The 

mean number of plants in 2011 is the lowest across the three years (38 plants), which is a 

75% decrease from the previous year.  The number of flowers per plant has steadily 

decreased across the three years (Figure 5), with a 50 % decrease between 2009 and 2011 

(means = 4 and 2 flowers, respectively).  The cause of this decline is currently unknown. 

Trampling plots 

 Trampling caused a decline in the number of L. floccosa ssp. pumila individuals 

(p = 0.09) in plots established in 2007 and monitored in 2008.  This was driven by a 

difference in the number of plants per plot when the control treatment (0 passes) was 

compared to trampling with 50 or 100 passes (p = 0.01 and 0.03 respectively, Bonferroni 

adjusted Ŭ = 0.01; Figure 6).  There was no effect of trampling on flowers per plant     

(Figure 6, Table 1).  Two of the 2007 trampling plots were relocated and monitored in 

2011.  Changes in number of plants and flowers per plant varied among the treatments, 

but were not significant. 

One year after the 2009 trampling, there was a tendency for a lower number of 

plants as trampling intensity increased, but this was not significant (p = 0.402; Table 1).  

In 2011, plots that were trampled in 2009 decreased in both number of plants and number 

of flowers per plant with increased trampling, though number of plants were much less 

than the previous year across all treatments, including the control (Table 1).  The number 

of flowers per plant steadily decreased across years for all treatments, and decreased with 

increasing trampling in 2011. 

 Differences in results between treatment years may at least partially be influenced 

by the timing of trampling relative to plant phenology.  In 2007, plants were in peak 

flower and had not yet produced fruit.  Thus, it is likely that the lower number of plants in 

the heavy trampling treatments were caused by the lower number of seeds produced in 

the plots that year.  In contrast, in 2009, the majority of plants had already set seed.  In 

these plots, trampling was unlikely to significantly reduce the number of seeds entering 

the seed bank that year. Damage to these populations may be minimized by limiting 

access to the pool edges that support populations of L. floccosa ssp. pumila while the 

plants are actively growing and reproducing.  

Although the plots that were heavily trampled in 2007 appeared to have recovered 

in 2010, it is important to note that our treatments only occurred once.  High volume 

traffic (both within a day and over several days) may cause greater ecosystem impacts 

(e.g. soil compaction) than observed in these plots.  One large group may have the same 

impact as our concentrated trampling treatments of 50 and 100 passes, only over larger 

areas of the landscape.  We recommend continued monitoring to assess any long-term 

impacts of trampling.  
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Grass removal plots 

 When plots originally weeded in May 2007 were revisited in fall 2007, we 

observed that grass had not reinvaded the weeded half of the plots, suggesting that this 

treatment was effective for the first season.  However, the effects of a one-time grass 

removal appeared to be transitory, and grass cover was similar in treated and untreated 

plots in 2008.  In 2008, the number of L. floccosa ssp. pumila did not differ with grass 

removal (Figure 7; Table 1, p = 0.55).  The number of flowers per plant also did not 

change significantly with grass removal (p = 0.35; Table 1).  

 Because many exotic grasses are annuals, enough seed may persist in the 

seedbank to overwhelm the effects of a single removal treatment.  It is likely that any 

treatments expected to have a beneficial impact would need to be repeated over several 

years. 

Exclosures and population trends on Upper Table Rock 

 Our results indicate that large ungulates have a negative effect on the density of L. 

floccosa ssp. pumila (Figure 8, Table 1).  While the effect of the fencing on the number 

of plants in open and exclosed plots differed between years (p = 0.043), the overall effect 

of fencing was significant (p = 0.033).  Between 2007 and 2008, the number of plants in 

exclosed plots increased while the number of plants in open plots decreased. This pattern 

was not observed from 2008 to 2009, when the number of plants in both types of plots 

decreased.  The last period of cattle grazing was in May 2008; thus the lack of exclosure 

effect from 2008 to 2009 could reflect the lack of ungulate impacts as the plants 

germinated and grew in 2009.  Exclosures did not have an effect on the number of 

flowers per plant (p = 0.67), which decreased in all plots from 2007 to 2008, from 6.3 to 

2.9 and 4.8 to 2.9 respectively.  Flowers per plant remained relatively stable from 2008 to 

2009 in both types of plots. 

 Analysis of 2010 data showed no significant difference between the caged and 

uncaged plots for either number of plants (p = 0.86) or flowers per plant (p = 0.92).  

These results suggest that these populations are highly variable, even without disturbance 

caused from cattle.  The continued similarity between caged and uncaged since the 

removal of cattle suggests that grazing did significantly affect population dynamics for 

this species and that native ungulates have little effect on plant population dynamics.   

By May 2011, Upper Table Rock had been closed to cattle grazing for three years.  

The only grazing taking place was presumed to be by native ungulates.  Though the 

number of plants in the caged and uncaged plots increased dramatically between 2009 

and 2010, it decreased greatly from 2010 to 2011 (by 79% and 75%, respectively).  The 

number of flowers per plant has steadily declined.  Great variability in population 

dynamics indicates that long-term studies of this species are important for increased 

understanding of fluctuations in these populations over time. 
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Table 1.  Average number of plants and flowers per plant of Limnanthes floccosa ssp. pumila in three types of plots at 

monitored at Upper and Lower Table Rock ACEC in 2010.  Values are Ñ 1 S.E.  ñN/Aò denotes data that are not available 

because plots were not sampled. 

 

Plot # plants ± 1 S.E. # flowers ± 1 S.E. 

2007 2008 2009 2010 2011 2007 2008 2009 2010 2011 

2007 Trampling plots           

 0 passes 
62.5 ± 

11.4 

75.5 ± 

11.5 
N/A 

75.3 ± 

36.6 
N/A 

3.7 ± 

0.4 

2.1 ± 

0.3 
N/A 

2.2 ± 

0.3 
N/A 

 10 passes 
92.7 ± 

10.8 

68.1 ± 

21.4 
N/A 

47.0 ± 

10.1 
N/A 

3.7 ± 

0.6 

1.5 ± 

0.3 
N/A 

2.2 ± 

0.1 
N/A 

 50 passes 
77.5 ± 

10.7 

35.5 ± 

6.0 
N/A 

18.6 ± 

19.1 
N/A 

3.2 ± 

0.4 

3.1 ± 

1.1 
N/A 

7.8 ± 

0.1 
N/A 

 100 passes 
70.2 ± 

9.7 

40.9 ± 

9.4 
N/A 

55.7 ± 

23.2 
N/A 

3.1 ± 

0.3 

2.3 ± 

0.5 
N/A 

2.2 ± 

0.7 
N/A 

2009 Trampling plots           

 0 passes N/A N/A 
81.1 ± 

13.8 

149.2 

± 20.1 

38.2 ±  

9 
N/A N/A 

4.0 ± 

0.4 

2.5 ± 

0.2 

2.0 ± 

0.2 

 10 passes N/A N/A 
58.7 ± 

9.8 

143.9 

± 20.5 

41.1 ± 

16.7 
N/A N/A 

4.3 ± 

0.5 

2.8 ± 

0.3 

1.6 ± 

0.3 

 50 passes N/A N/A 
87.8 ± 

24.1 

128.8 

± 33.2 

13.6 ± 

5.1 
N/A N/A 

3.5 ± 

0.3 

2.8 ± 

0.2 

1.3 ± 

0.4 

 100 passes N/A N/A 
74.5 ± 

14.9 

118.6 

± 36.7 

14.3 ± 

5.4 
N/A N/A 

4.7 ± 

0.8 

3.4 ± 

0.5 

1.3 ± 

0.3 
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Table 1. Continued           

Plot # plants ± 1 S.E. # flowers ± 1 S.E. 

 2007 2008 2009 2010 2011 2007 2008 2009 2010 2011 

Grass removal plots           

 Control 
52.7 ± 

7.0 

45.8 ± 

12.5 
N/A N/A N/A 

4.2 ± 

0.7 

2.0 ± 

0.4 
N/A N/A N/A 

 Removal 
56.9 ± 

12.4 

58 ± 

15.1 
N/A N/A N/A 

3.7 ± 

0.6 

2.6 ± 

0.6 
N/A N/A N/A 

Grazing plots           

 

Exclosed 
101.3 ± 

13.8 

194.2 ± 

42.9 

88.3 ± 

21.4 

187.1 

± 26.0 

38.7 ± 

9.9 

6.3 ± 

0.9 

2.9 ± 

0.4 
3.0 ± 0.5 

1.5 ± 

0.1 

1.3 ± 

0.3 

Open 
154.1 ± 

21.8 

93.5 ± 

16.7 

49.6 ± 

11.6 

174.4 

± 69.1 

43.6 ± 

17.2 

4.8 ± 

0.5 

2.9 ± 

0.2 
2.3 ± 0.2 

1.5 ± 

0.2 

1.3 ± 

0.2 
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Figure 5.  Mean number of plants (top) and mean flowers per plant (bottom) in 

population monitoring plots on Lower Table Rock in 2009-2011.  Error bars are ± 1 S.E. 
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 Figure 6.  Number of plants (top) and flowers per plant (bottom) in trampling 

plots on Lower Table Rock in 2007 and 2008.  Error bars are + 1 S.E.  There was 

a difference between treatments on the number of plants (p = 0.0897).  Different 

letters indicate significant differences between treatments in 2008 (p < 0.05).  

There was no treatment effect on the number of flowers per plant. 
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Figure 7.  Number of plants (top) and flowers per plant (bottom) in grass 

removal plots on Lower Table Rock in 2007 and 2008.  Error bars are + 1 

S.E.  There was no significant effect of treatment on the number of plants 

(p = 0.5467) or the number of flowers per plant (p = 0.3341). 
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Figure 8.  Number of plants (top) and flowers per plant (bottom) in exclosed and open 

plots on Upper Table Rock in 2007 - 2011. Error bars are ± 1 S.E.  Significant differences 

were found for the number of plants for 2007/2008 (p = .07) and 2008/2009 (p < .05). 
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Callitriche marginata monitoring 

 Preliminary surveys found that approximately half of filled pools contained 

populations of Callitriche marginata.  In one Callitriche-containing pool (óSouth poolô), 

Callitriche covered approximately 75% of the total water surface with relatively uniform 

density.  The plants were post-anthesis and the fruits were maturing.  The substrate of the 

pool was mineral soil with a few scattered rocks (Table 2).  The sampled pool lies about 

20 m from the main trail and appeared to receive quite a bit of foot traffic right up to the 

waterôs edge (Figure 9); during our visit a school group of about 50 students walked up to 

the edge of the pool.  

 Cover of vascular plants ranged from 29% to 50% and increased from the wet 

pool interior to the dry outer margin (Table 2).  Callitriche marginata was dominant in 

the three interior plots whereas a mix of graminoids and forbs including Plagiobothrys 

spp. and Deschampsia danthonioides dominated the outer (drier) plots.  Nonvascular and 

abiotic cover ranged from 48% to 85% and increased from the pool margins to the pool 

interior.  Disturbance by people (footprints) was most evident in the pool interior. 

 

 

     

 

Figure 9.  Heavy foot traffic through the South pool (left) with a close-up of boot 

prints in the mud (right).  

 



Limnanthes floccosa ssp. pumila on Table Rocks ACEC, 2011 17 

 
 

Table 2.  Percent cover of biotic and abiotic variables in each plot at the South pool.  Plot 

1 was at the dry margin of the pool whereas Plot 5 was in the poolôs interior.   

Species List 

Percent Cover 

Plot 

1 

Plot 

2 

Plot 

3 

Plot 

4 

Plot 

5 

Alopecurus saccatus 0 2 1 1 1 

Poaceae sp. 0 2 0 0 0 

Lasthenia californica 1 2 1 0 0 

Black tip 0 0 0 0 0 

Callitriche marginata (dry) (a subset of 'duff') 5 0 19 20 10 

Callitriche marginata (wet) 0 0 0 0 10 

cf. Navarretia leucocephala (corolla tube small) 5 4 1 3 2 

Corolla tube tall 0 0 0 1 0 

Caryophyllaceae sp. 0 4 1 1 1 

Claytonia sp. 0 0 0 0 0 

Deschampsia danthonioides 12 0 0 0 0 

Eleocharis acicularis 3 4 2 3 2 

Plagiobothrys sp. (long lvs) 0 2 2 1 0 

Plagiobothrys sp. (short lvs) 15 20 5 1 1 

Eremocarpus setigerus 9 8 4 2 2 

nonvascular 6 6 0 0 0 

bare ground 7 40 40 40 30 

footprint 0 0 0.5 0 5 

dry/mound 20 0 0 0 0 

standing water 0 0 0 0 20 

duff 25 2 30 20 10 

algae 0 0 0 20 20 

Total Cover: 108 96 106.5 113 114 

 

Habitat quality surveys 

 One hundred forty-four vascular plant species were found along habitat transects 

at Upper and Lower Table Rocks in 2009 and 2011 (Appendix F).  About 65% (94) of 

these species were native while 20% (29) were exotic; an additional 21 species could not 

be identified and thus their nativity is undetermined.  Common native species within plots 

(regardless of habitat type) included: Castilleja attenuata, Lupinus bicolor, Lasthenia 

californica, Linanthus bicolor, Collinsia grandiflora, Deschampsia danthonioides, and 

Trifolium depauperatum.  Common exotic species included Poa bulbosa, Taeniatherum 

caput-medusae, Bromus hordeaceus ssp. hordeaceus, Draba verna and Aira 

caryophyllea.  Other species were specific to a certain habitat type, or on a specific Table 

Rock.   

 Bare ground and litter were present in all plots on both Table Rocks (Table 3), 

although the average cover of bare ground was low.  Litter cover was generally higher on 

mounds where the plant community was dominated by graminoids.  Rocks were found 

most frequently on flats.  Although our transects crossed many pool habitats, water was 
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encountered only on Lower Table Rock.  Moss was also frequently found within plots 

and reached its highest average cover in flats.  

  

 

Table 3.  Ground surface characteristics on Upper and Lower Table Rock within mound, 

flat, and pool habitat types from all transects monitored through 2011.  

 

Table 

Rock 

Habitat 

Type 

Cover category (% quadrats occupied / mean % cover) 

Bare 

ground 
Litter  Rock Water Moss 

Upper 

Mound 100/10.5 100/82.3 33/4.2 0/0 79/4.0 

Flat 96/8.9 99/43.4 100/27.5 0/0 94/26.8 

Pool 92/7.9 92/62.6 100/21.3 0/0 85/3.0 

Lower 

Mound 95/6.0 97/86.1 24/1.1 0/0 70/4.6 

Flat 97/2.9 98/62.0 92/19.2 0/0 97/22.1 

Pool 82/11.2 82/61.3 64/4.7 27/21.8 45/1.1 

 

Plant community composition 

 The plant community composition of Lower and Upper Table Rocks (Figure 10, 

Figure 11) is clearly differentiated between habitat types.  On both Lower and Upper 

Table Rocks, quadrats located in flats were associated with moss and rock groundcover, 

including cover by perennial exotic grasses.  Mound habitats had higher cover of annual 

species and litter. Pool habitats tended to have higher native cover.   

 On Lower Table Rock (Figure 10), the exotic grass species Poa bulbosa and Aira 

caryophyllea were common in flat habitats.  Also common were native annual forbs 

including Montia dichotoma, Selaginella wallacei, Minuartia californica and Allium 

amplectens.  Invasive annual grasses Taeniatherum caput-medusae and Bromus 

hordeaceus were strongly associated with mound habitats, along with native species 

Lithophragma sp., Plectritis congesta, and Nemophila pedunculata.  

 On Upper Table Rock (Figure 11), the exotic annual grass Aira caryophyllea and 

the exotic perennial grass Poa bulbosa were associated with flat habitats, as well as many 

native annual forbs, such as Trifolium willdenovii, Lupinus microcarpus, and Selaginella 

wallacei.  On mound habitats we typically found Taeniatherum caput-medusae and 

Bromus hordeaceus as well as native annual and perennial forbs similar to those on 

Lower Table Rocks.   

 Examining major functional groups (Figure 12), flat habitats had a high cover of 

exotic perennial grasses, particularly at Lower Table Rock.  This was due exclusively to 

Poa bulbosa, the only exotic perennial grass we found in the flat habitats.  Poa bulbosa 

was also very abundant in the mound habitat at Lower Table Rock, but not Upper.  At 

both Lower and Upper Table Rocks, exotic annual grasses were very abundant in mound 

habitats, particularly Taeniatherum caput-medusae and Bromus hordeaceus.  This high 

abundance is likely influencing the strong association between mound habitats, litter 

cover, and annual species cover.  Combined abundance of native plant species was 
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highest in the pool habitats, including native perennial grasses which were uncommon in 

other habitat types.  Annual forbs were the most abundant group of native species in the 

flat and mound habitats, while perennial forbs were more abundant in the pool habitats.  

Native annual grasses had low cover in all habitats.   

 The high abundance of annual and perennial exotic grasses was negatively 

associated with native species in mound habitats.  Flat habitats, though dominated by Poa 

bulbosa, also had a fairly high proportion of native cover, particularly on Upper Table 

Rock.   

 

 
   

Figure 10.  NMS ordination of community composition in Lower Table Rocks.  Triangles 

represent sample units (quadrats) in species space, and distance between points indicates 

similarity of community composition by quadrat.  Color of each plot indicates its habitat 

type.  Species abbreviations (in black) indicate their locations in species space. 

Environmental variables with notable relationships with the ordination axes (r² >0.2) are 

indicated by vector lines (dark blue), with the length of the line representing the strength 

of the correlation with parallel axes.  Variance explained by Axis 1 was 37%, while Axis 

2 explained 24% of the variance. 
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Figure 11.  NMS ordination of community composition in Upper Table Rocks.  

Triangles represent sample units (quadrats) in species space, and distance between 

points indicates similarity of community composition by quadrat.  Color of each plot 

indicates its habitat type.  Species abbreviations (in black) indicate their locations in 

species space. Environmental variables with notable relationships with the ordination 

axes (r² >0.2) are indicated by vector lines (dark blue), with the length of the line 

representing the strength of the correlation with parallel axes.  Variance explained by 

Axis 1 was 28%, while Axis 3 explained 15% of the variance.   
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Figure 12.  Mean proportions of cover of native and exotic plant cover, by functional group and habitat type, in community sampling 

quadrats surveyed 2009-2011.  Exotic perennial forbs and native perennial shrubs were uncommon and are not shown.  Bars represent 

means ± 1 SE. 
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Disturbance Analysis 

 Disturbance data collected along the eighteen transects between 2009 and 2011 

provide a snapshot of common sources of ground disturbance.  Proportions of transects 

effected by disturbance ranged from 0 to 0.17 across both Lower and Upper Table Rocks.  

Total proportions of each transect affected by disturbance were greater on the Upper than 

on Lower Table Rock.  Mean proportions of disturbance types varied between Lower and 

Upper Table Rocks (Figure 13).  While no cattle disturbances were observed on Lower 

Table Rock, these disturbances made up 42% of all disturbances on Upper Table Rock 

(Table 4).   Disturbances caused by animals other than cattle made up greater proportions 

on Lower Table Rock than on Upper Table Rock (84% and 52%, respectively), with the 

greatest proportions caused by rodent holes (new and old).  Proportions of disturbance 

caused by humans were greater on Lower Table Rock than on Upper Table Rock (16% 

and 6%, respectively), and were much less than the other disturbance types. 

 

 

  
 

Figure 13.  Mean proportions of disturbance type on both Lower and Upper Table Rocks.  

Bars indicate ± 1 SE.  Note that data from 2009-2011 was pooled, thus ñcattle feces <1ò 

does not necessarily indicate that there is evidence of cattle use after 2009. 
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Table 4.  Percentage of disturbance type for Lower and Upper Table Rocks. 

 

Table Rock 

Cattle 

disturbances 

Other animal 

disturbances 

Human 

disturbances 

Lower  0 84 16 

Upper  42 52 6 

 

Disturbances varied by habitat type (Figure 14).  Greater proportions of 

disturbance were noted in flat habitats than those on mounds or in pools.  Disturbances 

caused by cattle on Upper Table Rock, and were present in all three habitat types.  Other 

animal disturbances (prints, feces, and rodent holes) made up the greatest proportions of 

disturbance on both Table Rocks and across the three habitat types, with the greatest 

proportions occurring in flat or mound habitats.  Human caused disturbances (trails, trash, 

and footprints) comprised very small proportions of disturbance on both Upper and 

Lower Table Rocks, with little variability depending on habitat type.   Pool habitats had 

the least proportional disturbance on both Upper and Lower Table Rocks.   

Proportions of disturbance recorded depend greatly on the locations of transects 

and the habitat types they pass through.  Flat habitat types occurred most often, with 

fewer mound and even fewer pool habitat types along transects (Appendix F).  We have 

observed that human disturbances, primarily footprints, occur most often near pool 

habitats, which are the least-common.  Potential magnitude of each disturbance type 

should be taken into account when considering our results.  Non-cattle animal 

disturbances, primarily rodent holes and feces, were the most abundant disturbance type 

on both Upper and Lower Table Rocks (Table 4), however their effects on sensitive 

species may not be as dramatic as other disturbances, such as heavy trampling.  Though 

our results suggest that human-caused disturbances are small in proportion on other 

disturbance types, their effects, primarily around areas of sensitive plant species, could be 

much greater than other disturbances.  We have observed human disturbances primarily 

on trails or near pool margins, which are hard to capture with randomly placed transects.  

Trends noted in our trampling plots indicate number of plants decrease with increasing 

trampling, which should be considered when managing access to Upper and Lower Table 

Rocks for recreation.  Humans may also act as a vector for invasion by noxious plant 

species.  Though we did not see any state-listed noxious weeds along these transects, 

state-listed weeds have been observed on the Table Rocks.  Likewise, we observed 

numerous invasive species present that are not on Oregonôs noxious weed list.   
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. 
 

Figure 14.  Mean proportion of disturbance type (cattle, animal, and human caused) by 

habitat type on Lower (above) and Upper Table Rocks (below).  Bars indicate ± 1 SE. 
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CONCLUSIONS 

 The two greatest impacts to the native plant communities at Upper and Lower Table 

Rocks are trampling associated with recreation and invasion by exotic plant species, 

particularly the invasive perennial grass, Poa bulbosa (Prior to 2009, cattle grazing was 

also a significant impact to the plant communities at Upper Table Rock).  Invasive annual 

grasses including Taeniatherum caput-medusae and Bromus hordeaceus also pose a 

significant threat, especially on mound habitats.   Trampling during the active growing 

season of L. floccosa ssp. pumila has the potential to greatly decrease seed production 

and future recruitment.  Human recreation also has the potential to facilitate invasion by 

exotic species. 

 Due to the large variability in number of plants between years and decline in number 

of flowers per plant over the course of this study, we recommend continued monitoring in 

order to determine long-term population trends.   



Limnanthes floccosa ssp. pumila on Table Rocks ACEC, 2011 26 

 

L ITERATURE CITE D 

 

Cole, D.N. 1995. Experimental trampling of vegetation. I. Relationship between 

trampling intensity and vegetation response. Journal of Applied Ecology 32:203-

214. 

Cole, D.N. and C.A. Monz. 2002.  Trampling disturbance of high-elevation vegetation, 

Wind River Mountains, Wyoming, U.S.A. Arctic, Antarctic, and Alpine Research 

34:365-376 

Hylgaard, T. and M.J. Liddle. 1981. The effect of human trampling on a sand dune 

ecosystem dominated by Empetrum nigrum. The Journal of Applied Ecology 

18:559-569. 

Ikeda, H. and K. Okutomi. 1992. Effects of species interactions on community 

organization along a trampling gradient. Journal of Vegetation Science 3:217-222. 

Kruskal, J. B. 1964.  Nonmetric multidimensional scaling:  a numerical method.  

Psychometrika 29:  115-129. 

McCune, B. and J. B. Grace.  2002.  Analysis of Ecological Communities, 2
nd

 Printing. 

Gleneden Beach, Oregon, U.S.A.:  MjM Software Design.  300 p. 

McCune, B. and M. J. Mefford.  2011.  PC-ORD.  Mulitvariate Analysis of Ecological 

Data.  Version 6.0.  MJM Software, Gleneden Beach, Oregon, U.S.A. 

U.S. Fish and Wildlife Service.  2006.  Draft Recovery Plan for Listed Species of the  

 Rogue Valley Vernal Pool and Illinois Valley Wet Meadow Ecosystems. Region 

1, Portland, Oregon.  xiii + 136 pages. 

 



Limnanthes floccosa ssp. pumila on Table Rocks ACEC, 2011 27 

APPENDICES 

 

Appendix A. Logistical Information  

 

Gear List 

Maps (Gazetteer) 

Jepson/Kozloff/Table Rocks field guide 

Last yearôs report 

Last yearôs data 

Data sheets (write in rain if needed) 

 

Small sledge 

pliers or wire cutters 

4:  200 ft tapes 

8 candy canes 

Wire  

Plot tags (circle tags) 

Mechanical pencils/lead 

GPS 

Camera 

Extra batteries  

4 m
2
 plot frames (16 sections) 

Compass 

Pin flags (at least 50, color doesnôt matter) 

Spikes (10ò metal) 

2ò and 4ò nails (use 4ò if possible, 2ò if not) 

Washers for nails (make sure nail heads large enough to stay in washer) 

Metal detector 

Flagging 

Walkie Talkies 

 

_____________________________ 

Health and Safety box 

1 Water jug (blue container full) 

Food box 

Soft-side cooler 

Hard cooler 

Stuff needed for lunch (knives, cutting board, plates, etc) 
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Directions 

There are several ways to approach the Table Rocks once you are in the Medford 

vicinity.  You should be able to easily navigate to them using just a Gazetteer.  

 

From Corvallis: Take I-5 South to exit 33 (Central Point).  Turn left at the end of the off-

ramp (onto E Pine St).  E Pine turns into Biddle, from off-ramp travel ~1 mile and turn 

left onto Table Rock Road.  Drive ~5.2 miles. To get to Upper Table Rock, turn right 

onto Modoc Rd. and drive ~1.5 miles.  The trailhead parking lot will be on your left after 

~1.5 miles.  Starting in 2010, we should be able to drive to the top of Upper. Contact 

BLM Botanist Marcia Wineteer to get permission and directions. To get to Lower, from 

junction of Table Rock Road and Modoc, slight left (stay on Table Rock Road) and drive 

an additional 2.5 miles. Turn left onto Wheeler Road and drive ~0.8 miles, trailhead 

parking lot will be on left. 
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Appendix B.  Lower Table Rock plot locations 

¶ Plots set up in May 2007 or May 2009 

¶ 2009 trampling plot azimuths include a 15
o
 east declination 

¶ Nails with washers placed just to inside of rebar or conduit 

¶ 2ônd Origin stake:  on east side of trail in tuft of lupine and grass, ~9m E of trial 
toward large rock in post (12m to W).  42

o
27.161ôN, 122

o
57.098ôW 

 

Plot # WGS 84 Notes 

2007 Trampling plots  

Unless noted, plots are sampled and trampled to the west 

941 
42

o
217.389ôN 

122
o
57.164ôW 

340
o
 from origin to end, sampled to W, 

not located 2009.  1 m² plot. 

942 
42.27.410ôN 

122
o
57.182ôW 

264° from rebar to tag (NW corner), 

not located 2009 

943 
42

o
27.402ô 

122
o
57.181ôW 

220
o
 end to end, sample on right side with back to trail, 

not located 2009 

944 
42

o
27.374ôN 

122
o
57.169ôW 

234
o
 end to end, sampled on right side; not located 2008 

or 2009 

945 
42

o
27.368ôN 

122
o
57.172ôW 

172
o
, sampled on right side, not located 2009 

946 
42

o
27.364ôN 

122
o
57.140ôW 

164
 o
  end to end; sampled to west (right) side, not 

located 2009 

947 
42

o
27.167ôN 

122
o
57.048ôW 

124
o
 end to end, sampled on right, could not be 

reestablished  2009 

948 
42

o
27.153ôN 

122
o
57.058ôW 

192
o
 end to end 

949 

 

42
o
27.147ô N 

122
o
57.064ô W 

233
o
 end to end; monitored and trampled to NW, 

unreliably reestablished 2009 

950 

 

42
o
27.141ô N 

122
o
57.066ô W 

204
o
 end to end; not located 2008 or 2009 

2009 Trampling plots 

735 
42

o
27.088ô N 

122
o
57.118ô W 

188
o
 from origin to end 

736 
42

o
27.256ô N 

122
o
57.144ô W 

156
o
 origin to end, sampled on W side of tape 

737 
42

o
27.117ô N 

122
o
57.140ô W 

99
o
 from origin to end, sampled on S side of tape 

738 
42

o
27.100ô N 

122
o
57.117ô W 

89
o
 from origin to end, sampled on S side of tape 

739 
42

o
26.978ô N 

122
o
57.058ô W 

32
o
 origin to end, sampled on W side of tape 

740 
42

o
27.033ô N 

122
o
57.054ô W 

338
o
 from origin to end, sampled on W side of tape 

741 42
o
27.042ô N New 1 m² plot established using origin in 2011. 5

o
 from 
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122
o
57.061ô W origin to end, sampled on W side of tape.   

742 
42

o
27.145ô N 

122
o
57.057 

236
o
 from origin to end, sampled on NW side of tape 

743 
42

o
27.150ô N 

122
o
57.061ô W 

61
o
 from origin to end, sampled on SE side of tape 

744 
42

o
27.197ôN 

122
o
57.034ô W 

342
o
 from origin to end, sampled on W side of tape 

Weeded plots, not sampled in 2009, status of plots unknown 

951 (changed to 

561 in 2008) 

42
o
27.389ôN 

122
o
57.166W 

tag in upper left 

west is weeded 

952 
42

o
27.413ôN 

122
o
57.179ôW 

#942 169
o
, 3.2m 

east side is weeded; not sampled 2008 

953 
42

o
27.403ôN 

122
 o
 57.183ôN 

1m W from #943 

west side is weeded 

954 
42

o
27.377ôN 

122
o
57.166ôW 

1m from #944 

west is weeded; not located 2008 

955 (changed to 

560 in 2008) 

42
o
27.368ôN 

122
o
57.171ôW 

1m west of #943 

west is weeded 

956 
42

o
27.360ôN 

122
o
57.144ôW 

1m to east of #946 

east is weeded; not sampled 2008 

957 
42

o
27.171ôN 

122
o
57.053ôW 

orientation:  140
o
 

weeded in west; not sampled 2008 

958 
42

o
27.157ôN 

122
o
57.060ôN 

rebar in NE and SW 

weeded in east 

959 
42

o
27.145ôN 

122
o
57.064ôW 

orientation:  158
o
 

weeded in east
 

960 
42

o
27.136ôN 

122
o
57.045ôW 

orientation:  158
o 

weeded in west 
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Appendix C.  Upper Table Rock plot locations 

Plot # WGS 84 Notes 

961 

exclosure 

42
o
2.753ô 

122
o
54.812ô 

VOR side 

 

962 

exclosure 

42
o
28.767ô 

122
o
54.851ô 

VOR side 

 

963 

exclosure 

42
o
28.773ô 

122
o
54.856ô 

VOR side 

 

964 

 

42
o
28.775ô 

122
o
54.889ô 

VOR side 

 

965 

exclosure 

42
o
28.760ô 

122
o
54.883ô 

VOR side 

 

966 

exclosure 

42
o
28.754ô 

122
o
54.917ô 

VOR side 

 

967 
42

o
28.699ô 

122
o
54.930ô 

VOR side 

 

968 
42

o
28.709ô 

122
o
54.901ô 

 

 

969 

exclosure 

42.28.673ô 

122
o
54.871ô 

 

970 

exclosure 

42
o
28.677ô 

122
o
54.828ô 

 

971 

exclosure 

42
o
28.685ô 

122
o
54.755ô 

 

972 

 

42
o
28.709ô 

122
o
54.748ô 

close to high voltage line 

973 
42

o
28.762ô 

122
o
54.711ô 

only tagged corner 

present, could not set up 

in 2009 

974 

exclosure 

42
o
28.757ô 

122
o
54.693ô 

 

975 

 

42
o
28.747ô 

122
o
54.667ô 

 

976 
42

o
28.764ô 

122
o
54.638ô 

 

977 

 

42
o
28.792ô 

122
o
54.650ô 

 

978 

 

42
o
28.821ô 

122
o
54.652ô 

tagged corner dislodged, 

could not set up in 2009 

979 
42

o
28.814ô 

122
o
54.732ô 

 

980 

exclosure 

42
o
28.821ô 

122
o
54.736ô 
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Appendix D.  Datasheets 

 

 

 

Upper Table Rock caged plots (Limnanthes)  Date  

Names            

         

     % cover  

Plot 

# 
caged WGS 84 # plants # flowers/plant (10) Limnanthes grass Notes 

961 yes 

42Ü28.753ô N 

122Ü54.812ô W 
          

962 yes 

42º28.767 N 

122Ü54.851ô W 
          

963 yes 

42Ü28.773ô N 

122Ü54.856ô W 
          

965 yes 

42Ü28.760ô N 

122Ü54.883ô W 
          

966 yes 

42Ü28.754ô N 

122Ü54.917ô W 
          

969 yes 

42Ü28.673ô N 

122Ü54.871ô W 
          

970 yes 

42Ü28.677ô N 

122Ü54.828ô W 
          

971 yes 

42Ü28.685ô 

122Ü54.755ô 
          

974 yes 

42Ü28.757ô 

122Ü54.693ô 
          

980 yes 

42Ü28.821ô 

122Ü54.736ô 
          

964 no 

42Ü28.775ô N 

122Ü54.889ô W 
          

967 no 

42Ü28.699ô N 

122Ü54.930ô W 
          

968 no 

42Ü28.709ô N 

122Ü54.901ô W 
          

972 no 

42Ü28.709ô 

122Ü54.748ô 
          

973 no 

42Ü28.762ô 

122Ü54.711ô 
        gone 2009 

975 no 

42º28.747 

122Ü54.667ô 
          

976 no 

42Ü28.764ô 

122Ü54.638ô 
          

977 no 

42Ü28.792ô 

122Ü54.650ô 
          

978 no 

42Ü28.821ô 

122Ü54.652ô 
        gone 2009 

979 no 

42Ü28.814ô 

122Ü54.732ô 
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Lower Table Rock trampling plots (Limnanthes)   Date 

Names               

     % cover  

Plot # 

sub-plot 

(m) 

Treatment 

(passes) # plants # flowers/plant (10) LIFLPU  grass Notes 

  

0-1.5             

2-3.5             

4-5.5             

6-7.5             

  

0-1.5             

2-3.5             

4-5.5             

6-7.5             

  

0-1.5             

2-3.5             

4-5.5             

6-7.5             

  

0-1.5             

2-3.5             

4-5.5             

6-7.5             

  

0-1.5             

2-3.5             

4-5.5             

6-7.5             
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____________________Table 

Rock Transect Monitoring 
    

 
   Date       

Names                     

Transect location (GPS coord)                  

           

  Quadrat #/meter 

Cover category (List species) __/__ __/__ __/__ __/__ __/__ __/__ __/__ __/__ __/__ __/__ 

Bare ground                     

litter                     

rock                     

moss                     

water                     

Habitat:  pool                     

Habitat:  mound                     

Habitat:  flat                     
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      Table Rock Transect Monitoring     Date       

Names                               

Transect location (GPS coord)                         

                

meter 

cattle 

feces <1 

yr  

cattle 

feces >1 

yr  

cattle 

prints  

other 

animal 

prints 

(spp?) 

other 

animal 

feces 

(spp.?) 

rodent 

hole 

1o 

trail  

2o 

trail  

human 

prints 

(NOT 

IAE)  

human 

prints 

(IAE)  

human 

trash LIFLPU  

Nav. 

spp. Cama other (describe) 
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Appendix E.  Plot maps 

 

 

 

Transect start and end points at Lower Table Rock.  Transects were run at 270º. 
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Transect start and end points at Upper Table Rock.  Transects were run at 220º. 
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Grazing plot locations on Upper Table Rock.  Points are approximations only; plots could 

be ±25 feet from points.  Plots 973 and 978 were not found in 2009 and 2010.  
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2009 trampling plot start points on Lower Table Rock.  See Appendix B for plot azimuths 

and side of the tape to sample.  End point GPS coordinates are also available in IAE files.  

Points are approximations only; plots could be ±25 feet from points. 
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2007 trampling plot start points on Lower Table Rock.  See Appendix B for plot azimuths 

and side of the tape to sample.  Points are approximations only; plots could be ±25 feet 

from points. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Limnanthes floccosa ssp. pumila on Table Rocks ACEC, 2011 41 

 

 

 

 

2007 grass removal plots on Lower Table Rock.  Points are approximations only; plots 

could be ±25 feet from points.  Plots were not sampled in 2009. 
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Appendix F.  Habitat survey data 

 
All species found in quadrats along habitat transects at Upper and Lower Table Rocks 2009-2011. The percent of quadrats occupied and mean percent 

cover are listed by species for each Table Rock by habitat type (mound, pool, and flat).  ñNò = the total number of quadrats of a given habitat type.  Mean 

percent cover is for all quadrats across the entire habitat type.   

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Achillea millefolium      8 0.01     

Achyrachaena mollis 17 0.02 1 0.001         

Agoseris grandiflora 4 0.004 7 0.01   14 0.08 12 0.03   

Agoseris heterophylla 13 0.05 30 0.04   8 0.06 15 0.02   

Aira caryophyllea 4 0.004 79 1.09 15 0.02 3 0.003 37 0.23   

Allium acuminatum  1 0.04         

Allium amplectens  21 0.26 54 4.39   12 0.07 27 7.64 

Allium parvum  12 0.01     5 0.01   

Allium sp.         2 0.002   

Alopecurus saccatus  1 0.001 31 0.13     73 2.85 

Alopecurus saccatus litter         18 11.36 

Amsinckia menziesii var. intermedia    35 0.42 31 0.35 18 0.02 

cf. Amsinckia menziesii var. intermedia 38 3.05 10 0.18   14 0.19 15 0.06   

Aphanes arvensis  2 0.002         

Apiaceae sp.   1 0.001         

Fuzzy Asteraceae sp.          9 0.01 

Ligulate Asteraceae sp.      8 0.02     

Ligulate Asteraceae 2 sp.      3 0.003     

Bromus hordeaceus ssp. hordeaceus 38 3.94 21 0.08   57 0.52 32 0.09 45 0.21 

Fuzzy Bromus sp. 21 0.59 4 0.004   30 0.39 10 0.01 9 0.05 

Callitriche marginata     5 0.02 77 1.38         36 3.19 
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Table listing species sampled, continued. 

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Calystegia occidentalis      5 0.01     

Camassia leichtlinii  1 0.001         

Camassia quamash  1 0.001 8 0.08       

Cardamine oligosperma 8 0.01 1 0.001   5 0.01   9 0.01 

Castilleja attenuata 21 0.02 47 0.05 15 0.02 19 0.02 61 0.16 9 0.01 

Castilleja sp.      5 0.01     

Ceanothus cuneatus 4 0.004           

Centaurea solstitialis      5 0.06     

Cerastium fontanum ssp. vulgare 4 0.004           

Cerastium glomeratum 8 0.01     16 0.04     

Clarkia gracilis ssp. gracilis 46 0.69 23 0.05 8 0.01 3 0.03 2 0.002   

Clarkia sp. 17 0.10 7 0.03   38 0.22 19 0.02   

Collinsia grandiflora 8 0.01 1 0.001   51 1.85 41 0.55 36 0.56 

Collinsia sparsiflora 13 0.01 28 0.16 23 0.39 14 0.01 37 0.16   

Collinsia sp.        2 0.002   

Crassula tillaea  11 0.06     5 0.02   

Cynosurus echinatus 4 0.04     3 0.003     

Danthonia californica      3 0.003     

Daucus pusillus 4 0.21           

Deschampsia danthonioides 5 0.02 54 0.53   2 0.03 18 0.37 

Draba verna 46 0.17 6 0.01 8 0.01 27 0.08 12 0.11 18 0.10 

Elymus elymoides      5 0.27 2 0.002   

Epilobium minutum  1 0.001   3 0.003 8 0.01   

Epilobium sp. 21 0.65 4 0.04   30 0.67 10 0.01   

Eremocarpus setigerus 33 0.03 6 0.01   30 0.03 5 0.01 9 0.01 

Erodium cicutarium 54 0.17 2 0.002     38 0.22 2 0.002     
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Table listing species sampled, continued. 

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Galium aparine 4 0.004     3 0.003     

Galium parisiense 42 0.04 1 0.001   43 0.11 3 0.003   

Geranium dissectum 4 0.004           

Gnaphalium sp.        2 0.002   

Hemizonia fitchii 4 0.004 27 0.06 8 0.01 3 0.003 32 0.08 9 0.01 

Heterocodon rariflorum 2 0.002   5 0.01     

Holcus lanatus            

cf. Holcus lanatus      5 0.05     

cf. Hordeum sp.    8 0.01       

Hypochaeris glabra  7 0.01   14 0.15 31 2.40   

Hypochaeris radicata  1 0.001   3 0.003 10 0.06   

Idahoa scapigera 13 0.01 9 0.04 15 0.02 5 0.01 3 0.003 9 0.01 

Isoetes nuttallii 4 0.04   8 0.23     9 2.73 

Juncus sp.   10 0.01 8 0.01 3 0.003 2 0.002   

Lactuca serriola      14 0.04 3 0.003   

Lasthenia californica 17 0.02 90 2.42 62 0.52 5 0.01 83 1.90 45 1.12 

Lemna sp.           9 0.01 

Lepidium nitidum 4 0.004 16 0.04 23 0.40   2 0.002   

Liliaceae channel leaf sp. 21 0.02 21 0.02 15 0.16 30 0.03 15 0.02 9 0.01 

Liliaceae sp. 21 0.02 6 0.01 15 0.16 27 0.03 29 0.09 36 0.29 

Liliaceae sp. (wide, wet)   15 0.08     9 0.45 

Limnanthes floccosa ssp. pumila 4 0.004 9 0.07 46 0.63 5 0.01 7 0.01 55 1.05 

Linanthus bicolor 67 0.19 19 0.03   35 0.08 12 0.01   

Lithophragma glabrum 8 0.05 1 0.001     14 0.03   

Lithophragma sp. (not flowering) 33 0.03 14 0.02 8 0.01 35 0.06 7 0.01 9 0.01 
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Table listing species sampled, continued. 

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Lomatium piperi  5 0.005     2 0.002   

Lomatium triternatum  1 0.001         

Lomatium utriculatum 63 1.26 2 0.002   54 0.47 5 0.04   

Lotus micranthus        2 0.002   

Lotus sp.   2 0.03         

Lupinus bicolor 58 0.65 49 0.14 8 0.01 65 0.35 69 0.30 27 0.20 

Lupinus microcarpus  26 0.17   3 0.003 5 0.01   

Micropus californicus        3 0.01   

Minuartia californica 4 0.004 36 0.16 38 0.55 3 0.003 15 0.08   

Minuartia douglasii  4 0.01   5 0.01 2 0.002   

Moenchia erecta 4 0.004 4 0.17 8 0.15 3 0.003 2 0.002   

Montia dichotoma 8 0.01 20 0.04 38 0.04   2 0.002 9 0.01 

Montia fontana  2 0.03 54 0.56   2 0.002 45 1.74 

Montia howellii  4 0.004 8 0.01   5 0.01 9 0.27 

Montia linearis 13 0.01 16 0.17 69 0.50 3 0.003 12 0.04 18 0.18 

Myosotis discolor 4 0.004     3 0.003     

Myosurus minimus  5 0.03 8 0.04     9 0.01 

Navarretia sp.  1 0.001         

Nemophila pedunculata 46 0.52 7 0.10   14 0.12 3 0.003 9 0.36 

Nemophila sp. 8 0.01     5 0.02     

Olsynium douglasii  31 0.08     24 0.04   

Orobanche uniflora  1 0.001         

Pectocarya pusilla 8 0.13 4 0.04 8 0.01       

Phlox gracilis   27 0.07 92 0.30 11 0.01 25 0.03 64 0.15 
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Table listing species sampled, continued. 

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Plagiobothrys nothofulvus 4 0.08 1 0.001   8 0.08     

Plagiobothrys shastensis       2 0.002   

Plagiobothrys sp.  6 0.05     2 0.002   

Plagiobothrys sp. (mound sp.) 63 0.79 6 0.03   16 0.02 3 0.02   

Plagiobothrys sp. (pool sp.) 8 0.05 7 0.03 77 2.83     27 0.11 

Plectritis congesta  1 0.001   62 3.97 12 0.11 18 2.82 

Poa bulbosa 54 5.23 70 6.77 46 0.79 73 21.03 95 27.27 36 5.45 

Poa secunda  4 0.01 8 0.01       

Polygonum californicum 2 0.002       9 0.01 

Psilocarphus sp.    8 0.01       

Rumex acetosella      3 0.03     

Saxifraga integrifolia 13 0.09 31 0.21 31 0.17 8 0.01 25 0.23 9 0.09 

Scleranthus annuus  2 0.002     2 0.02   

Scribneria bolanderi  6 0.01 8 0.01   5 0.02   

Selaginella wallacei  33 0.29     10 0.05   

Sonchus sp. 13 0.13     8 0.01 2 0.002   

Taeniatherum caput-medusae 71 6.85 9 0.59   89 13.81 31 0.61 36 3.74 

Thysanocarpus curvipes 17 0.02     14 0.01 3 0.003 9 0.01 

Thysanocarpus radians 67 0.98 37 0.43   27 0.03 22 0.04   

Tonella tenella  1 0.001         

Tragopogon sp.      3 0.01     

Trifolium albopurpureum 13 0.05     14 0.02 2 0.002   

Trifolium depauperatum 21 0.02 53 0.50 69 0.72 22 0.02 68 0.23 18 0.02 

Trifolium dubium 25 0.90     14 0.07 3 0.04   

Trifolium subterraneum 2 0.002   11 0.02 2 0.01   

Trifolium variegatum       8 0.01 3 0.003         
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Table listing species sampled, continued. 

  Upper Table Rock Lower Table Rock 

 Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11) 

Species 
% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

% 

quadrats 

occupied 

mean 

% 

cover 

Trifolium willdenovii 17 0.02 14 0.09 23 0.02   15 0.24 36 0.38 

Trifolium sp. 13 0.09 27 0.06   3 0.03 12 0.04 27 0.46 

Triteleia sp.      16 0.04 25 0.54 9 0.01 

cf. Triteleia sp.  

(single terete leaf) 13 0.04 77 0.17 46 5.33 35 0.06 63 1.01 27 5.01 

Veronica arvensis 8 0.01           

Veronica peregrina    15 0.02   2 0.002   

Veronica persica 21 0.02     5 0.01 2 0.002 9 0.01 

Veronica sp.  1 0.001         

Vicia sativa 8 0.17           

Vicia sp. 4 0.004     3 0.03     

Vulpia bromoides  7 0.53     12 0.02   

Vulpia microstachys 8 0.09 84 2.05 69 1.41   51 2.43 18 0.18 

Wyethia angustifolia      3 0.08     

Zigadenus venenosus      3 0.003 3 0.003   

Unk: Fuzzy dicot  4 0.004   3 0.003     

Unk.: grass       3 0.003     

Unk: linear lf, coarse sparse hairs       2 0.002   

Unk: little blue borage      3 0.14     

Unk: perennial grass 29 1.30 2 0.04 8 0.01       

Unk: small round basal lvs 4 0.004 2 0.002     14 0.03   

Unk. Wide monocot (basal lvs)             2 0.002     

 

 

 


