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EXECUTIVE SUMMARY

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

an Area of Critical Environmental Concern (ACEC) by the Bureau of Land Management
(BLM). Table Rockss characterized primarily by vernab@ and mound habitats that
support several rare species, includimgnanthes floccosasp.pumila,a State

Threatened, narrow endemic known only from the Table Ra¢l& Fish and Wildlife
Service 2006)andCallitriche marginataa BLM Sensitive specge Threats to the

species and habitats at Table Roicktude grazing, invasive species, amgpacts

associated witlhecreational us¢e.g. trampling) Since 2006, we have monitored
experimental plotso determine population trends and the effects atigtg trampling,

and invasive species anfloccosassp.pumilaand used communigurvey transects to
document the frequency of native and invasive plants, disturbances (including trails and
animals activity), and distribution of habitat typds.2011,we monitored.imnanthes
floccosassp.pumilapopulation plots and community survey transects and plots on both
Upper and Lower Table Rocks.

Limnanthes floccosassp.pumila

1 Handpulling invasive grasses had no effectlamnanthesabundance or
reproducton one year after treatmeris most invasive grasses on Lower Table
Rock are annualshis treatment may need several repetitions to overt¢beie
persistent seedbank.

1 Experimental trampling studies suggest that a moderate to high level of trampling
decreasgethe number of plants the ydatlowing impactwhenthe trampling
occurs while plants are in flower. However, if trampling occurs aftananthes
has formed fruits, there are no effects of trampling. Thus, the effects of trampling
associated Wi recreational use of Table Rocks may be minimized by regulating
the timing and distribution of visitors to the edges of vernal pools.

1 There were significantly fewerimnanthesn plots exposed to cattle compared to
cagel plots. This difference was nonger 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 fnative ungulates.

1 Within population monitoring plots on Lower Table Ro20092011) the
number ofLimnanthesas fluctuated greatly between years. However, the
number offlowersper plant has steadily decreased through time. The cause of
this decline is currently unknown.

Callitriche marginata
1 Preliminary surveys found thapproximately half of the pools on Lower Table
Rocks support populatisrof Callitriche marginata
1 The cover of the vascular plant community surrounding one large pool supporting
a population ofCallitriche ranged from 29% to 50% and was a mix of
gramnoids and forbs includinBlagiobothrysspp. andDeschampsia
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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

1 Habitat on the Table Rocks is a matrix of pool, mound and flat hab&atse
2009, we havenonitoredeighteentransects between 200and600m to
characterize disturbances and pleminmunities across these habitats.

1 We encanteredl44 species in all29 invasive,94 native,21 of undetermined
nativity.

1 Ordination showed flat habitats had a high cover of exotic perennial grasses
(primarily Poa bulbosg rock and moss coverExotic annual grasses were very
abundant in mounbabitats, particularlyraeniatherum capunedusaand
Bromus hordeaceug\lso attributed with mound habitats was cover of litter and
annual speciesCombined abundance of native plant species was highest in the
pool habitats.Pool habitathad highesta@ver of rativeannual grasseand were
the only habitat type to support native perennial gras&esual forbs were the
most abundant group of natigpeciesacross alhabitats.

1 The most common disturbancescountereé were those caused by animaiber
thancattle, including rodent holes, feces, and prifteough cattle \wreremoved
from Upper Table Rock in 2009, disturbances by cattle made up large proportions
of disturbances on Upper Table Rodknthropogenidisturbancege.g.
secondary trails, fatprints)comprisedyreater proportions on Lower than Upper
Table Rock Over-all, anthropogenidisturbances were much less tlzammat
caused disturbanceg$-lat habitats had highemroportion of disturbances than
mounds and poalsAnthropogenic disttbancesvere similar across all three
habitats.

Due to the variability inimnanthegopulation size and trend in fewer flowers per plant,
we recommend continued monitoringestablishegblots to improveour undestanding

of population dynamicsThis daa will alsohelpto assess impacfsom recreational use
and climate changeFurther, additional community transects will provide information
regarding community structure across the varied landscEpaugh both Upper and
Lower Table Rocks provide a wad 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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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 Distri&LM
manages signifant portions of both Table
Rocks. In 1977, The Nature Conservancy
(TNC) established a preserve amportion of &
the top and flanks of Lower Table Rock. In !
2009, TNC purchased the remaining private
lands on Upper and Lower Table Reck Figurel. Limnanthes floccosssp.
permanently proteirtg the areas and their rarePumila(dwarf woolly meadowfoam).
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 mouddgbeairie/vernal pool complex lacks shrub and
tree species forming an overstory, leaving it hot and dry during the summer months;
during July and Augustemperatures periodically top 100° Fahrenhbittmerous rare
species occur at Upper and Lower Tabteks, including the BLM sensité species
Limnanthedlocossassp.pumila Plagiobothrysaustinae, P. greeneiandCallitriche
marginata

The potential threats to vernal pool species on the Table Rocks include grazing by
native ungulates, recreationakyusnd exotic weeds. Cattle grazing historically occurred
on both Upper and Lower Table ReckGrazing continued at Upper Table Rock through
2008, but ceased aftertheNC6 s pur chase of the remaining p
Thousands of people viditppa and Lower Table Rocks each year, with the highest
traffic in the spring, when most plant species, includinffoccosassp.pumila are
flowering. Foot traffic and occasionally horse traffic (though not permitted) negatively
impactL. floccosassp.pumila populations intersected by trails. Additionally, heve
observedhearlyhalf of the visitors wandering off trails to pool edges. The abundance
and thatch of nomative grasses (e.g§aeniatherum capunedusagon Lower Table
Rock appears to have mased over the yesarThe 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.

Theinitial goals of this projeatvere to develop guantitative monitoring strategy
for assessing population trends and vernal pool habitat qualiycollect Bseline data
onL. floccosassp.pumilato evaluatgopulation trends and the effectshefman
activities and management practic&pecifically, these goals have included

1. Assessment of the effects of tramplinglorfloccosassp.pumilagrowth,
reproduction, and recruitment,

2. Assessment of the effects of grazingloriloccosassp.pumilagrowth,
reproduction, and recruitmerand

v:\x‘\. X o> - ¢
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3. Assessment ofuglity (including cover of invasive vs. native plant species) in all
habitats on Upper and Lower Table Rocks.

Limnanthes floccosassp.pumila

Limnanthes floccosasp.pumila(dwarf woolly meadowfoam; Limnanthaceae
Figurel) is a Sate Threatened, narrow enderkiown from onlytwo populations,
Upper and Lower Table Roskn JacksorCounty Oregon(U.S. Fish and Wildlife
Service 2006) Closely related subspecies that occur in Jackson County include
floccosassp.floccosa L. floccosassp.grandifiora (Federally Endangered), ahd
floccosassp.bellingeriana(Bureau Sensitive)All subspeciesre associated with vernal
pools or seasonally wet area®ther sensitive plant species thatamrur withL. floccosa
ssp.pumilaincludePlagiobothrys austime andP. greenei

Limnanthes floccosasp.pumilais a partially autogamous annwaidflowers
from March to May (Figure 1). Population numbers fluctuate from year to year
depending on the amount and timing of rainfall andaye temperature. Although
plants are concentrated within vernal pools, they also occur in slight depressions where
water collects and/or drainddapping populations is impractical because of yearly
fluctuations in the number of plants and their scattestribution. A survey conducted
in 2002on Upper Table Roctound that approximately 70% of the vernally wet areas of
BLM -administered land containéd floccosassp.pumila

Callitriche marginata

Callitriche marginata(winged water
starwort, CallitichaceagFigure2) is a BLM
Sensitive species in Oregofhis taxon isvidely
distributedalong the west coast of North Americg
from Baja Californiao British Columbiawith
one disjunct population occurring in Portage
County,Wisconsin. In Oregon this taxon is ;
restricted to vernal pools in Jackson and JosepiP s
counties and near The Dalles in Wasco County }

Callitriche marginatacan be found
floating on the surfacer submerged up to 60 cm
in wet areas, especially vernal psohnd often o TN ﬁ v
becomes stranded as its habitat dries dhis e
plant is easily recognizable in fruit because its ~ Figure2. Callitriche marginata
pedicel ranges from 1 to 25 mm, significantly ~ (Winged watesstarwort).
longer than any otheZallitriche species on the
west coast.

Project overview

On Lower TableRod, experimental tramplinglotsand grass removal plots were
initially established on LoweFable Rock in 20060 determine their effects dn
floccosassp.pumila Experimental trampling plots are an effective method to test the
effects of different legls of physical impact on plant populations (Hylgaard and Liddle
1981, lkeda and Okutomi 1992, Cole 19@®le and Monz 2002)The makers for most
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of these plots were removed between sampling in 2006 anda20@ were not able to
obtain postreatmentdata. We established new tramplipdptsin 2007. These plots
were sampled again in 20081 2009, an additional set of trampling plotasv
established.These and three of the 2007 trampling plots weoaitored 2010.In 2011,
we monitored two ofhe remaining 2007 trampling pldinly those that had not been
trampled (0 passesahd all of those established in 2009.

Grazing exclosures and lotgrm monitoring plots were established on Upper
Table Rock in 2007. Plots were resampled annually gir@011. Although there is no
longer grazing on Upper Table Rock, these piditav use to study changes in population
characteristics through time

In order to determine potential competitive effects of invasive grasses and the
feasibility of manual remal, we establishedgrass removal plois 2007 These plots
weremonitored in May 2008but due to loss of plot markers, were not monitored in
succeeding years

In 2008, wetested a technique for measuring habitat qualltyis sampling
technique wasxpanded ir2009 whenwe established transeabnUpper and_ower
Table Rocko characterize disturbances and the plant communities in representative pool,
mound, and flat habitatsAdditional transects were monitored2610and 2011

METHODS

Agearlisttdi recti ons t o thdadsand BUMicantadRoc ks 66 tr ai |
informationare available in Appendix A. Appem@isB and C list specific information
on plot locations and sampling notes for Lower and Upper Table Rock, respectively.
Datasheets for ea®f the experiments are provided in AppendixA®rial photographs
showing plotsd relative | ocations are provid

Limnanthes floccosasp.pumila monitoring

Population monitoring ploten Lower Table Rock

The control [portions not tramgdl (0 passes)] trampling plots established on
Lower Table Rock in 2009 were transitioned into permabhefibccosassp.pumila
population monitoring plots in 2011. Data collected in these plots included mean number
of plants, mean flowers per plant, aslias percent cover for both floccosassp.
pumilaand 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 popiola trends on Lower Table Rock over time.

Trampling plots

We establisheten8 m x 0.5m trampling plotson LowerTable Rock irboth
2007and 2009each plotonsistedf 4- 1.5 m x 0.5 nsubplotswith a0.5m buffer
separatingead subplot(Figure3). Two corners of each plateremarked with rebar that
extended slightly above ¢rsoil surface and a large naith a metal washesunkinto the
soil. The location of each plot was recorded with a GPS uni2007, we notedhe
di stance and direction to each plot from O6re
(AppendixB). However, as these spikes were also removed prior to our next sampling
period, we did not use this method in 2009

Limnanthes fbccosassp.pumilaon Table Rocks ACEC, 2011 3
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Figure3. Trampling plot layout on Lower Table Rock. A 0.5 m buffer separatedleach
treatment area.

We coutted thetotal number ofL. floccosassp.pumilaindividualsandthe
numberof flowers ontenplantswithin each subploprior to treatmenin 2007and 2009
(cover photd. Haphazardly selected individuals were identified by being closesteo
of ten ran@mly dropped pin flags If ten or less plants were present in a subplot, each
one was measured®ne of fourtreatments (0, 10, 50, and 100 passex rndomly
applied to each subploPasses were accomplished by walking normally through the
length of hesubplot aredfrom buffer to buffer) passes were evenly distributed
throughout the subplotPlots weregrampled and monitored to tisele of the tape
recoded in Appendix B; if no side was noted, platsresampledvest of the tape.

The percent oger ofL. floccosassp.pumilaand graminoids as determined by ocular
estimation vasalso recorded before trampling in the 2009 pldtkese measurements

were repeated in May 20@&en werelocated eight of the ten trampling ploBue to

time constrairg 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 plgt¥&® monitored two of the

remaining 207 plots[only the portions that had not been trampled (0 pdsaed)all of

the 2009 trampling plots in 2011.

Grass removal plots

Ten1 m? grassremoval plots were established Lower Table Rock in 2006
compare the growth df. floccosassp.pumilain plots with and without compéon 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 aleos@ilth
surface and a large naiith a metal washesunkinto the soil The location of each plot
was recorded with a GPS unit and a compass bearing and distance from an origin spike
(AppendixB). Each plot waslividedinto two subplots(1 m x 0.5m), whichwere
randomly assigadaseither control or treatnm. All graminoidsand thatclwere
removed byhandpulling in treatment plots Prior to treatment, wdetermined théotal
number ofL. floccosassp.pumilaindividualsin each subplot and threimber of flowers
onten haphaardly selected individuals.

Six of the ten plots were relocated in May 2008 and surveyed as in May 2007.
Additional information recorded included total percent covek iyoccosassp.pumila
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and graminoid species. Several plots were partially reedtaldlbecause corner markers
were either disrupted or missinglots 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 1m? plots were established on Upper Table Riocklay 2007to study
the effects of cattle grazing dnfloccosa ssp. pumilaTwo corners of each plot were
marked with rebar that extended slightly above the soil surface and a large nail with a
metal washesunk irto the soil The location of each plot was recorded with a GPS unit
and a compass bearing and distance from an origin spfee(dixC). We counted the
number of individual plantger plot and the numbef flowersonten haphazardly
selected individualper plot In September 2007, we covered ten randomly selected plots
with hogwire. The hogwire overlapped thlets édges. While this desigmminimized
impacts by large mammals (e.g. dedk, and cate), it allowed access by small
mammals (e.g. voles).

All plots were relocated in May 2008 asutveyed as in May 2007. Additional
information recorded included total percent covet bffoccosassp.pumilaand
graminoid speciesEighteen plots were Iecated in2009 and 201(nd surveyed as in
2008. Seventeen plots were relocated and monitored in 28bine of the cages
appearedbatteredrom either human or cattle activityVhile cattle are now excluded
from Upper Table Rock, surveys will continumethe future to track. floccosassp.
pumilapopulation changes over time.

Data analysis

An ANCOVA was used to determine the effectsrafripling and grass removal
in 2008(NCSSv. 07.1.12) Pairwisecomparisons were used to test for differences
betwea treatments usingBonferoni correctiorfor multiple comparisonsin all
ANCOVAs, the response variable was the number of plants or flowers per plant in the
respet i ve tr eat meandthé cvapate ovasshe mumbsidlants &r flowers
perplant in 2007.Plotsnot locatecand sampled in 2008ere deleted from thanalyzed
dataset (4 grass removal and 2 trampling plot$he same tests were run for trampling
plots established in 2009 using 2010 datad for the three trampling plots fra2007
that were relocated in 2018PSS v. 17.0, 2009A Repeated Measures General Linear
Model (GLM) wasusedto determine the effects gfazing exclosure plots (SPSS 17.0,
2009)usingeither the number of plants or the number of flowers per plantG& a6d
2009as the response variable ahd 2007 data abecovariate In 2010, grazing data
were analyzed to assdb® impact of native ungulate grazirag, a full year had now
passed since cattle were last on the Table RockSLM with Poisson ernswas 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 gRt2.12,R Core Development Team,
WWW.Cranr.org).

Callitriche marginatamonitoring

In May 2008 weestimatedhe coverof C. marginataattwo vernal pools on
Lower Tabl e Rock. These were dubb

ed
WGS 84) and the South pool (N 42e¢ 27.
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was almost dried opthe water level walselow the height of the standinggetation.

The South pool was long and maelyanneled and had standing water in three smaller
subsections. We monitor@tant community composition ithe largest watefilled pool

at the South site by running a 5 mnisact 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 wateeve estimated in five 1 Tplots along the east side of the
transect Figure4).

] Hea
Standing footw
AN A~
water traffic
M /
5m radial /
transect \
Five 1x1m
plots

l High water ling

Dry

Figure4. Five meter transect and layout of 1 m2 cover plots at the South pool
drawing is nota scale.

Habitat quality surveys

In May 2009 transects ranging in length from 200 to 487 metersmaméored
on Upper Table Rock (6 transects) and Lower Table Rock (5 transects). Three additional
transects wermonitoredin 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 mMransecoriginswere located on the east sides
of Upper and Lower Table RoskAppendixB, AppendixC). Origins were selected
using a stratified random designarder to sample fromn unbiasedbut representative
area on each Table Rock. BLM managed habitat was divided into smaller sections and
origin points randomly selected within each sectidnansects were run at parallel
azimuths (270° at Lower, 220°@pper) and were extended to capture the variety of
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habitat types across the landscape (e.g. mounds, pools, and flats). Toagseand
ends were recorded with a GPS unit; transects were otherwise unmonumented.

1 nf plots were used to monitor planbmmunity compositiomlong each
transect The first plot on each transect was randomly placethe south side of the
transect tape between 0 m and 30 $ampling continued at 25 meter intervals thereafter.
Within each plot, we recorded the percentarasfall vascular plant species agrbund
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) 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 printspther animal feces, new rodent hole, old rodent hole, primary trail,
secondary trail, human footprints (R&RE), human footprints (IAE), andther impacts.

Species composition data fraire quadrats was summarized by Table Rock
(Upper vs. Lower) and hiht type (flat, mound, or pooRppendixF). 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, notussthe
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 methodp-metric multidimensional scaling
(NMS) ordinations (Kruskal964) 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 notinear relationships (McCune and Grace 200BPue to
heterogeneity in the data set, rapecies 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, peraah forb, grass and shrub) onto the ordination to understand the
correlation between these factors and species composiNigis ordinations were
performedusingPC-ORD version 6.0 (McCune and Mefford 2QMtith the autopilot
s e t tslowand thiorough ode,Sgrensen distance measwed no penalty for ties

To explore the relationship between disturbance types and habitat on each Table
Rock data collectedor disturbanceypeswere converted to proportions of disturbance
type along each transect. Bteproportions 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 giurbances 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.
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RESULTS AND DISCUSSION

Limnanthes floccosasp.pumila

Populationmonitoringplotson Lower Table Rock

The rumber ofLimnanthesn population monitoringplots has fluctuatedetween
2009 and 2011, with the greatest number observed in(@ddre5; 149 plants The
mean number of plants irD21 is the lowest across the three years (38 plants), which is a
75% decrease from the previous yedhe number oflowersper plant hasteadily
decreased across the three yé€Rigure5), with a 50% decrease between 2009 20d.1
(means =4 and 2 flowers, respectivelj)he cause of this decline is currently unknown.

Tranpling plots

Tramplingcausé a decline in the number bf floccosassp.pumilaindividuals
(p =0.09) in plots established in 2007 and monitored in 2008is wasdriven by a
differencein the number of plants per plot when the control treatment (0O passes) was
compared to trampling with 50 or 100 pasges Q.01 and 003 respectively Bonferroni
adj ust eldFigWe6) There was no effect of trampling on flowers per plant
(Figure6, Tablel). Two of the 2007rampling plotswvere relocated and monitored in
2011 Changein number of plants and flowers per plant va@edong the treatments,
but were not significant.

One year after the 2008ampling there was a terdcy for a lower number of
plants as trampling intensity increased, but this was not signifjgan®.402;Tablel).
In 2011, pots 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 cohaitde@). The number
of flowers per plansteadily decreased across years for all treatments, and decreased with
increasing trampling in 2011.

Differences in results between treatment years may atdessilly beinfluenced
by thetiming 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 gar. In contrast, in 200€he 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
accessd the pool edges that support populationk.dfoccosassp.pumilawhile 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 treattseonly occurred once. igh volume
traffic (both within a day and over several days) may cause greater ecosystem impacts
(e.g.soil compactiohthan observed in these plot®ne large group may have the same
impact as our concentrated trampling treatmeftt0 and 100 passes, only over larger
areas of the landscap®/e recommend continued monitoring to assasdong-term
impacs of trampling.
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Grass removal plots

When plots originally weeded in May ZDWere revisited in fall 200 we
observed thatrgsshad not reinvaded the weeded half of the plots, suggesting that this
treatment was effective for the first seasélawever, the effects of a o#iene grass
removal appeared to be transitory, and grass cover was similar in treated and untreated
plotsin 2008 In 2008, the number &f. floccosassp.pumiladid not differ with grass
removal(Figure7; Tablel, p = 055). Thenumber of flowers per pla@atsodid not
change significantly with grass rexa (p = 0.35; Tablel).

Because mangxoticgrasses aranruals enough seethay persistn the
seedlank to overwhelm the effects akingleremoval treatmentlt is likely that any
treatments expected to lea& beneficial ippact would neetb be repeated over several
years.

Exclosurs and population trends on Upper Table Rock

Our results indicate that large ungulates hamegativeeffect on the densitgf L.
floccosassp.pumila(Figure8, Tablel). While the effect of the fencing on thember
of plantsin open andkxclosed plots differed between yegrs=(0.043), the overall effect
of fencing was significan{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 numhaaots inboth types of plots
decreasedThe last period of cattle grazing was in May 2008; thus the lackctdsure
effect from 2008 to 2009 could reflatie lack of ungulate impacts as the plants
germinated and grew in 200&xclosureglid not have an effect on timeimber of
flowersper plant(p = 0.67, whichdecreaseth all plotsfrom 2007 to 2008from 63 to
2.9 and 4.8 to 2.9 respectiveliflowers 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 plangs-(0.89 or flowers per planty(= 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 dishigantly 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 grazinthfeeyears.
The only grazing taking place was presurteetie by native ungulateS:hough the
number of plants in the caged and uncaged plots increased dramattaien 2009
and 2010, it decreased greatly from 2010 to 20%179% and 75%, respectivelyThe
number of flowers per plamias steadily dealed Great variability in population
dynamicsindicatesthatlong-term studies of this species amgortantfor increased
understanding diuctuations in these populationsertime.
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Tablel. Average number of plants andWersper plantof Limnanthes floccosssp.pumilain threetypes of plots at
monitored atUpper and Lower Table Rock ACE®2010.Val ues are N 1 S. E. AN/ AO
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

Opasses 00 OSF na 2SE oy STEALEya 22E 0 A
opasses s Hra NA ‘gt N TR e T A
50passes 107" 3%.% SN 1?9?11 N/A 3(')?4i 31?1i N/A 7(33.31i N/A
w0passes  'g7® 9T wa TEE wa o TE TS wa EE

2009 Trampling plots

0 pases N/A N/A 811é_18i jé%zl 38§2J‘r N/A N/A 400 4i 2(')?21 2(5921
10 passes N/A N/A 522 * 11‘;?6% 411 617i N/A N/A 4('):_)’51 2(-;.331 1(5‘.3‘31
s0passes  NA  N/A O OF 188 SO ya o ya o SSE S 28% LS
100 passes  NA  Na E0E DO ARSE oy g TE S4E LS
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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
Grassremoval plots
527+ 458+ 42 + 20+
Control 70 125 N/A N/A N/A 0.7 0.4 N/A N/A N/A
56.9 + 58 + 3.7+ 26+
Removal 124 15.1 N/A N/A N/A 0.6 0.6 N/A N/A N/A
Grazing plots
101.3+ 1942+ 883+ 187.1 387+ 6.3z 29+ 15+ 1.3%
Exclosed 138 429 214 260 99 09 04 >0*05 91 o3
Open 1541+ 935+ 496+ 1744 436+ 48+% 29+ 234002 15+ 1.3%
P 21.8 16.7 116 +69.1 17.2 0.5 0.2 T 0.2 0.2
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Figure5. Mean number of plants (tophd mean flowers per plant (bottom) in
population monitoring plots on Lower Table Rock in 2@@A.1. Error bars arel S.E.
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Figure6. 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
a difference between treatments on the numbplamts = 0.0897). Different
letters indicate significant differences between treatments in 2008.05).
There was no treatment effect on the number of flowers per plant.
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Callitriche marginatamonitoring

Preliminary surveys found that approximately halfikéd pools contained
populations ofCallitriche marginata In oneCallitriche-c o nt a i n iSouth pqudg)o | (o
Callitriche coveredapproximately’5% of thetotal water surface withelativelyuniform
density The plartis were postanthesis anthefruits were maturing The substrate dhe
pool wasmineralsoil with a few scattered rock$able2). The sampled pool liesbout
20 m from the main trail and appeaito receive quite a bit of foot traffic right up to the
wa t edgd(FRgure 9; during our visita school group of about 50 students walked up to
the edge of the pool.

Cover of vascular plants ranged fron?28 50% and increased from the wet
pool interior to the dry outer marg(iiable2). Callitriche marginatawas dominant in
the three interior plots whereas a mix of graminoids and forbs inclédiaggobothrys
spp. andeschampsia danthonioiddsminatedhe outer (drier) plots. Nonvascular and
abiotic cover ranged from 28to 85% and inreased from the pool margins to the pool
interior. Disturbance by people (footprints) was most evident in the pool interior.

Figure9. Heavy foot traffic through the South pool (left) with a clogeof boot
prints in the mud (right).
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Table2. Percent coveof biotic and abiotic variables in eaplot atthe South wol. Plot
1 was at the dry margin of the pool v

Percent Cover
Plot Plot Plot Plot Plot

Species List

1
Alopecurus saccatus 0
Poaceae sp. 0
Lastheniacalifornica 1
Black tip 0
Callitriche marginata(dry) (a subset of 'duff’) 5
Callitriche marginata(wet) 0

5
0
0
0
1

cf. Navarretialeucocephaldgcorolla tube small

Corolla tube tall

Caryophyllaceasp.

Claytoniasp.

Deschampsia danthonioides

Eleocharis acicularis 3

Plagiobothryssp. (long hs) 0

Plagiobothryssp. ghortlvs) 1

Eremocarpus setigerus 9

norvascular 6

bare ground 7
0
2

N

(631

footprint

dry/mound 0

standing water 0

duff 25 30 20 10

algae 0 0 20 20
Total Cover: 108 96 106.5 113 114

(RN P
ons8o0orunvNMOOROROGZOR OR|w
cofonvrrwoorrwoNooor|s

w ol
cunBonvronvoorongEEooor|u

o
o

2
2
2
2
0
0
0
4
0
4
0
0
4
2
20
8
6
40
0
0
0 20
2
0

Habitat quality surveys

One hundredorty-four vascular planspecies weréoundalonghabitattransects
atUpperandLower TableRocksin 2009 and2011(AppendixF). About65% (94) of
these species were native wii@o (29) wereexotic, an additional 21 species could not
be identified and thus themativity is undeterminedComnon native speciewithin plots
(regardles®f habitat type) includedCastilleja attenuatal.upinus bicolor, Lasthenia
californica, Linanthus bicolorCollinsia grandiflora,Deschampsia danthonioidesnd
Trifolium depauperatumCommonexoticspeciesncludedPoa bulbosa, Taeniatherum
caputmedusae, Bromus hordeacesp.hordeaceusDraba vernaandAira
caryophyllea Other species wespecific toa certain habitat type, or on a specific Table
Rock

Bare ground and litter were presamtll plotsonboth Table RocksTable3),
although the average cover of bare ground was latter cover was generally higher on
mounds where the plant community was dominated by graminBidskswerefound
most frequently on flatsAlthough our transects crossed many pool habitats, water was

Limnanthes fbccosassp.pumilaon Table Rocks ACEC, 2011 17



encountered only on Lower Table RodWoss was also frequently found within plots
and reached its higist average cover itafs.

Table3. Ground surface characteristias Opper and Lower Table Rock within mound,
flat, and pool habitat types from all transects monitoreabiin 2011.

Cover category (% quadrats occupied / mean % cover)
Bare

Table Habitat

Rock Type Litter Rock Water Moss
ground

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

Mound 95/6.0 97/86.1 24/1.1 0/0 70/4.6
Lower 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 commuity composition

The plant community composition of Lower and Upper Table Rdeikmife10,
Figurell) is clearly differentiated between habitgpes. On bothower andJUpper
TableRocks, quadrats located in flat®re associated with moss and rock groundcover,
including cover by perennial exotic grasses. Mohbabitats hd higher cover onnual
species and litteiPool habitats teneldto havehigher native cover.

On Lower Table RockFigurel10), theexotic grasspecies?oa bulbosandAira
caryophylleawere commorin flat habitats Also common weraative annual forbs
includingMontia dichotomaSdaginella wallacej Minuartia californicaandAllium
amplectens Invasive annual grass@aeniatherum capuinedusa@ndBromus
hordeaceusvere strongly associated with mound habitateng with native species
Lithophragmasp.,Plectritis congestaandNemophila pedunculata

On Upper Table RociFigurel1l), the exotic annual gragsra caryophylleaand
the exotic perennial grag®a bulbosavere associated with flat habitats, as well as many
native annual forbsuch adrifolium willdenovii Lupinus microcarpusndSelaginella
wallacei On mound habitats we typically foufideniatherum capunedusaand
Bromus hordeaceuss well as native annual and perennial faibslar to those on
Lower Table Rocks

Examining major functional group@-igurel12), flat habitats had a high cover of
exotic perennial grasses, particularly at Lower Table Rock. Wwdssdue exclusively to
Poa bulbosathe only exotic perennial grass ¥eeind in the flat habitatsPoa bulbosa
was also very abundant in the mound habitat at Lower Table Rock, but not Upper. At
both Lower and Upp€Fable Rocksexotic annual grasses were very abundant in mound
habitats, particularlyraeniatherum capeineduseandBromus hordeaceusThis high
abundance is likely influencing the strong association between mound habitats, litter
cover, and annual species cov@ombined abundance of native plant species was
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highest in the pool habitatscluding native peremnal grasses which werexcommonin
other habitat typesAnnual 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 irhabitats.

Thehigh abundance of annual and perennial exotic gragageegatively
associated witimativespeciesn mound habitats. Flat habitats, though dominateHdzy
bulbosa also hd afairly high proportion of native cover, particularly on Wpprable
Rock.
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Figure10. NMS ordination of community composition in Lower Table RocKsiangles
represent sample units (quadrats) in species space, and distance between points ii
similarity of community composin by quadrat. Color of each plot indicates its habit
type. Species abbreviations (in black) indicate their locations in species space.
Environmental variables with notable relationships with the ordination axes (r2 >0.2
indicated by vector line§@lark blue), with the length of the line representing the stren
of the correlation with parallel axes. Variance explained by Axis 1 was 37%, while
2 explained 24% of the variance.
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Disturbance Analysis

Disturbance data collected alotige eighteetransectdetweer?00 and2011
provide a snapshot of common sources of ground disturb&roportions ofransects
effected bydisturbance ranged from 0 to 0.4@ross botlh.owerandUpperTable Rocks.
Total proportioms of each transect affected by disturbanezengreateon the Upper than
on LowerTable Rock Mean proportions alisturbance typegaried between Lower and
Upper Table RocksHgure 13). While no cattle disturbances weasbservedn Lower
Table Rock, these disturbances maget24 of all disturbances on Upper Table Rock
(Table4). Disturbances caused by animals other than cattle made up greater proportions
on Lower Table Rock than on Upper Table R@4% and 52%, respectively), with the
greatest propoidns 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.
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Figure 13. Mean proportions of disturbance type on both Lower and Upper Table R
Bars indicate + 1 SENote that datafrom206® 011 was pool ed, f
does not necessarily indicate that there is evidence of cattle use after 2009.
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Table4. Percentage of disturbance type for Lower and Upper Table Rock

Cattle Other animal Human
Table Rock  disturbances  disturbances disturbances
Lower 0 84 16
Upper 42 52 6

Disturbances varied by habitat tyff@gurel14). Greater proportions of
disturbance were noted in flat habitats than those on mounds or in pastisrbances
caused by cattlen Upper Table Rockand wergresent in all three habitat typeSther
animal disturbancegf(ints, feces, and rodent holes) made up the greatest proportions of
disturbance on bothableRocksandacross the three habitat types, wibgreatet
proportions occurring in flat or mound habitats. Human caused disturbances (trails, trash,
andfootprints) comprised very small proportions of disturbance on both Upper and
Lower Table Rocks, with little variability depending babitat type. Pool habitats had
the least proportional disturbance on both Upper and Lower Table Rocks.

Proportions of distrbance 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 tranggapsridixF). We rave
observed that human disturbances, primarily footprints, occur most often near pool
habitats, which are the leasdbmmon. Potential magnitude of each disturbance type
should be taken into account when considering our results-cattle animal
disturbances, primarily rodent holes and feces, were the most abundant disturbance type
on both Upper and Lower Table RocRable4), howevetrtheir effects on sensitive
species may not be as dramatic as other disturbances, such agdmaaling Though
our results suggest that humeaused disturbances are small in proportion on other
disturbance types, their effects, primarily around areas of sensitive plant species, could be
much greater than other disturbanc@ége have observed man disturbances primarily
on trails or near pool margins, which are hard to capture with randomly placed transects.
Trends noted in our trampling plots indicatemberof plantsdecrease with increasing
trampling,which shouldbe consideredvhen managingccess to Upper and Lower Table
Rocks for recreationHumansmayalso act as a vector for invasion by noxious plant
species.Though wedid not see any statisted noxious weeds along these transects,
statelistedweedshave been observed dre Table Rcks Likewise, we observed
numerous invasivepeciep r esent t hat are not .on Oregonods
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Figurel4. Mean proportion of disturbance type (cattle, animal, and human caused)
habitat type oh.ower (abwe) and Upper Table Rocks (below). Bars indicate + 1 SE

Limnanthes fbccosassp.pumilaon Table Rocks ACEC, 2011 24



CONCLUSIONS

The two greatesipacts to the native plant communities at Upper and Lower Table
Rocks are trampling associated with recreation and invasion by exotic plant species,
particularly theinvasive perennial grasBpa bulbosgPrior to 2009, cattle grazing was
also a significant impact to the plant communities at Upper Table Rtokgsive annual
grasses includingaeniatherum capunedisae andBromus hordeacewssopose a
significantthreat, especiallpn mound habitats.Trampling during the active growing
season oL. floccosassp.pumilahas the potential to greatly decrease seed production
and future recruitmentHuman recreation also has the potential to facilitate invasion by
exotic species

Due to the large variability in number of plants betwgears and decline in number
of flowers per planbver the course of this study, we recommend continued monitoring in
order to determine lonterm population trends.
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APPENDICES

Appendix A. Logistical Information

Gear List

Maps Gazetteer

Jepson/Kozloff/Table Rocks field guide
Last yeard6s report
Last yeard6s dat a
Data sheets (write in rain if needed)

Small sledge

pliers or wire cutters

4: 200ft tapes

8 candy canes

Wire

Plot tags (circle tags)

Mechanical pencils/lead

GPS

Camera

Extra batteries

4 nt plot frames (16 sections)

Compass

Pin flags (at | east 50, color doesnot
Spikes( 100 met al )

20 4odnaisles 40 i f possible, 20 i f 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 lnch (knives, cutting board, plates, etc)
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Directions

There are several ways to approach the Table Rocks once youle&ledford
vicinity. Youshould be able to easily navigate to them using just a Gazetteer.

From Corvallis: Take-b South to exit 38Central Point).Turn left at the end of the off
ramp (onto E Pine St). Hri turns into Biddle, from offamp travel ~Imile 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@s. 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 Macia Wineteer to get permission agidections. To get to Lower, from
junction of Table Rock Raxd and Modocslight 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.

i Parkmgﬂor Upper Table!Rock trallﬁead ey

‘ &f\

1003[(‘
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Appendix B. Lower Table Rock plot locations

1 Plots seupin May 2007or May 2009

f 2009 trampling plot azimuths include & East declination

1 Nails with washers placed just to inside of rebar or conduit
1T 26nd Origin stake: on east side of trai
toward lage rock in post (12mtoW). 227 . 16 1N, 09323 W

Plot # | WGS 84 | Notes
2007 Trampling plots
Unless noted, plots are sampled and trampled to the west
941 42°2 1 7 . 3 {340 from origin to end, sampled to W,
1225 7 . 1 6] not located 2009. 1 m2 plot.
942 42 . 27 . 4264° from rebar to tag (NW corner),
1225 7 . 1 8| not located 2009
943 42°2 7 . 4 0 220 end to end, sample on right side with back to trai
1225 7 . 1 8| not located 2009
944 42°2 7 . 3 7| 234 end to end, sampled on right side; located 2008
1225 7 . 1 6| or 2009
945 42°2 7 . 3 6| 172, sampled on right side, not located 2009
12257 . 17
946 42°2 7 . 3 6| 164° end to end; sampled to west (right) side, not
1225 7 . 1 4| located 2009
947 42°2 7 . 1 6| 124 end to end, sampled oight, could not be
1225 7 . 0 4| reestablished 2009
948 42°2 7 . 15| 192end to end
12257 . 05
949 42°2 7 . 1 4 | 233 end to end; monitored and trampled to NW,
1225 7 . 0 6| unreliably reestablished 2009
950 42°2 7 . 1 4 | 204 end to end; not locate2008 or 2009
12257 . 06
2009 Trampling plots
735 42°2 7 . 0 8 | 188 from origin to end
12257 .11
736 42°2 7 . 2 5| 156 origin to end, sampled on W side of tape
12257 . 14
737 42°2 7 . 1 1 | 99 from origin to end, sampled on S side of tape
12257 . 14
738 42°2 7 . 1 0| 89 from origin to end, sampled on S side of tape
12257 .11
239 42°2 6 . 9 7 | 32 origin to end, sampled on W side of tape
12257 . 05
240 42°2 7 . 0 3 | 338 from origin to end, sampled on W side of tape
12257 . 05
741 42°2 7 . 0 4 | New 1 m2 plot established using origin in 2012frém
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122°5 7 . 0 6| origin to end, sampled on W side of tape.
242 42°2 7 . 1 4 | 236 from origin to end, sampled on NW side of tape
12257.057
243 42°2 7 . 1 5| 61°from origin to end, sanied on SE side of tape
12257 . 06
244 42°2 7 . 1 9| 342 from origin to end, sampled on W side of tape
12257 . 03
Weeded plots not sampled in 2009, status of plots unknown
951 (changed t¢ 42°2 7 . 3 8] tag in upper left
561in 2008) | 12257.166W | west is weeded
952 42°2 7 . 4 1|#942 169, 3.2m
12257. 1 7 9| east side is weeded; not sampled 2008
953 42°2 7 . 40| 1m W_fron_”l #943
122°5 7 . 1 § west side is weeded
954 42°27 . 37|1m from #944
1225 7 . 1 6| west is weeded; not located 2008
955 (changed t¢ 42°27. 3 6 8| 1m west of #943
560in 2008) | 1225 7 . 1 7| west is weeded
956 42°2 7 . 36|1m to east of #946
1225 7 . 1 4| east is weeded; not sampled 2008
957 42°2 7 . 1 7| orientation: 149
1225 7 . 0 5| weeded in west; not sampled 2008
958 42°27. 15 7| rebar iNNE and SW
1225 7 . 0 6| weeded in east
959 42°2 7 . 1 4| orientation: 158
1225 7 . 0 6| weeded in east
960 42°2 7 . 1 3| orientation: 158
1225 7 . 0 4| weeded in west
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Appendix C. Upper Table Rock plot locations

Plot # WGS 84 Notes
961 42?2 . 75 VOR side
exclosure 1225 4 . 8
962 42°2 8 . 7 ¢ VOR side
exclosure 12254 . 8 5
963 42228 . 77 VOR side
exclosure 1225 4 . 8
964 42°2 8 . 7 1 VOR side
125 4 . 8
965 42°2 8 . 7 VOR side
exclosure 12254 . 8
966 42°2 8 . 7§ VOR side
exclosure 12254 . 9
42°2 8 . 6 VOR side
967 1254 . 9
42°2 8 . 7 (
968 122°5 4 . 9
969 42.28.
exclosure 1225 4 . 8
970 42°2 8 . 6 1
exclosure 125 4 . 8
971 42°2 8 . 6 §
exclosure 1225 4 . 7
972 1422;2584 77( close to high voltage ling
only tagged corner
973 1422;2584 77( present, could not sepu
: in 2009
974 42°2 8 . 7§
exclosure 12254 . 6
975 42°2 8 . 7 4
1254 . 6
42°2 8 . 7
976 1254 . 6
o977 42°2 8 . 7
1254 . 6
978 42°2 8 . 8 I tagged corner dislodgec
1225 4 . 6| could not set up in 2009
42°2 8 . 8]
979 125 4 . 7
980 422 8 . 8 1
exclosure 1225 4 . 7
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Appendix D. Datasheets

Upper Table Rock caged plotsl{imnantheg Date
Names
% cover
‘zbt ‘caged ’WGS 84 # plants | # flowers/plant (10) | Limnanthes grass Notes
42028.7
961 yes 122U54.
420°28.767 N
962 yes 122U054.
42028. 7
963 yes 122U054.
42028. 7
965 yes 122U054.
42028. 7
966 yes 122U054.
42028. 6]
969 yes 122U514.
42U028.6
970 yes 122U54.
42028. ¢
971 yes 122U54.
42028. ]
974 yes 122054.
42028.
980 yes 122U054.
42028. 7
964 no 122U054.
42028. 6
967 no 122U054.
42028. 7
968 no 122U054.
42028. 1
972 no 122U054.
42028. ]
973 no 122054. gone 2009
42028.747
975 no 122054.
42028.
976 no 122054.
42028. ]
977 no 122054
42028.
978 no 122054 . gone 2009
42028.
979 no 122U054.
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Lower Table Rock trampling plots (Limnantheg

Names

Date

% cover

Plot #

sub-plot
(m)

Treatment
(passes)

# plants

# flowers/plant (10)

LIFLPU | grass

Notes

0-15

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

0-15

2-3.5

4-5.5

6-7.5

0-15

2-3.5

4-5.5

6-7.5
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Table
Rock Transect Monitoring
Names
Transect location (GPS coord)

Date

Cover category (List species)

Quadrat #/meter

/

/

Bare ground

litter

rock

mOosSS

water

Habitat: pool

Habitat: mound

Habitat: flat
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Table Rock Transect Monitoring Date
Names
Transect location (GPS coord)
other other human
cattle cattle animal | animal prints human
feces <1| feces>1| cattle prints feces rodent 1° 2° (NOT prints human Nav.
meter yr yr prints (spp?) | (spp.? hole trail trail IAE) (IAE) trash LIFLPU spp. Cama | other (describe)
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Appendix E. Plot maps

Transect start and end points at Lower Table Rdcknsects were

]

Scale in Kilometers

CRr
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Transect start and end points at Upper Table R@cinsects were run at 220

Scale in Kilometers
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Grazing plotlocations on Uppefable Rock. Points are approximatiargy; plotscould
be+25 feet from points. Plots 973 and 978 were not found in 2662010

=Google
C
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2009 trampling plot start points on Lower Table Rock. See Appendix B for plot azimuths
and side of theape to sample. End point GPS coordinates are also available in IAE files.
Points ae approximationsnly; plots could bet25 feet from points.

:

.
|
1

©12010/Google . h

Imagel©/20101JacksoniCountylGlS
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2007 trampling plot start points on Lower Table Rock. See Appendix B for plot azimuths
andside of the tape to sampl@oints ae approximationsnly; plots could bet25 feet
from points.

(o) \
N

941
(=)
944
94510 946
(e} N

©2010/Googles _
Image ©2010JacksonlCounty.G1S

‘.Lj()oglc
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2007grass removagblots on Lower Table Rock. Pointeapproximationsnly; plots
could bet25 feet from points. Plots were not sample@009.

©:2010/Google’ .
Image ©:2010Jackson(CountylGISH

- _w..Copgle
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Appendix F. Habitat survey data

All speciefoundin quadrats along habitat transects at Upper and Lower Table Ra@&2011 The percent of quadrats occupied and mean percent
cover are listed by species feach Table Rock blyabitat type (mound, pool, and flafjy N 0
percent cover is for all quadrats across the entire habitat type.

= the

tot al

number

ofeamquadr

Upper Table Rock Lower Table Rock
Mound (n=24) Flat (n=81) Pool (n=13) Mound (n=37) Flat (n=59) Pool (n=11)
i % mean % mean % mean % mean % mean % mean
Species quadrats % guadrats % guadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover | occupied cover | occupied cover | occupied cover | occupied 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
Allium acuminatum 1 0.04
Allium parvum 12 0.01 0.01
Allium sp. 2 0.002
Alopecurus saccatus 1 0.001 31 0.13 73 2.85
Alopecurus saccatugter 18 11.36
Amsinckia menziesiar. intermedia 35 0.42 31 0.35 18 0.02
cf. Amsinckia menziesiar. intermedia 38 3.05 10 0.18 14 0.19 15 0.06
Aphanes arvensis 2 0.002
Apiaceaesp. 1 0.001
Fuzzy Asteraceasp. 9 0.01
Ligulate Aderaceaesp. 8 0.02
Ligulate Asteraceae . 3 0.003
Bromus hordeaceussp.hordeaceus 38 3.94 21 0.08 57 0.52 32 0.09 45 0.21
FuzzyBromussp_ 21 0.59 4 0.004 30 0.39 10 0.01 9 0.05
Callitriche marginata 5 0.02 7 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 (h=13) Mound (n=37) Flat (n=59) Pool (h=11)

. % mean % mean % mean % mean % mean % mean

Species quadrats % quadrats % quadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover | occupied cover | occupied cover | occupied cover | occupied cover
Calystegia occidentalis 5 0.01
Camassia leichtlinii 1 0.001
Camassia quamash 1 0.001 8 0.08
Cardamine oligsperma 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
Castillejasp. 5 0.01
Ceanothus cuneatus 4 0.004
Centaurea solstitialis 5 0.06
Cerastium fontanurasp.vulgare 4 0.004
Cerastium glomeratum 8 0.01 16 0.04
Clarkia gracilisssp.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 arsiflora 13 0.01 28 0.16 23 0.39 14 0.01 37 0.16
Collinsiasp. 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
Deschampsiaanthonioides 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
Epilobiumsp. 21 0.65 4 0.04 30 0.67 10 0.01
Eremocarpusetigerus 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)
) % mean % mean % mean % mean % mean % mean
Species quadrats % quadrats % quadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover [ occupied cover | occupied cover | occupied cover [ occupied 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
Gnaphaliumsp. 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 ) 0.01
Holcus lanatus
cf. Holcus lanatus 5 0.05
cf. Hordeumsp. 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
ldahoa 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
Juncussp. 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
Lemnasp. 9 0.01
Lepidium nitidum 4 0.004 16 0.04 23 0.40 2 0.002
Liliaceae channel leadp. 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 floccosasp_pum”a 4 0.004 9 0.07 46 0.63 5 001 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
Lithophragmasp. (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)
) % mean % mean % mean % mean % mean % mean
Species quadrats % quadrats % quadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover | occupied cover | occupied cover | occupied cover | occupied 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
Lotussp. 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 0.04 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
Navarretiasp. 1 0.001
Nemophila pedunculat: 46 0.52 7 0.10 14 0.12 3 0.003 9 0.36
Nemophilasp_ 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)
) % mean % mean % mean % mean % mean % mean
Species quadrats % quadrats % quadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover [ occupied cover | occupied cover | occupied cover | occupied cover
Plagiobothrys nothofulvus 4 0.08 1 0.001 8 0.08
Plagiobothrys shastensis 2 0.002
Plagiobothryssp. 6 0.05 2 0.002
Plagiobothryssp. (mound sp.} 63 0.79 6 0.03 16 0.02 3 0.02
Plagiobothryssp.(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
Psilocarphussp. 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 0.06
Sonchusp. 13 0.13 8 0.01 2 0.002
Taeniatherum capunedusae 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
Tragopogorsp. 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)
) % mean % mean % mean % mean % mean % mean
Species quadrats % quadrats % quadrats % quadrats % quadrats % quadrats %
occupied cover | occupied cover | occupied cover | occupied cover | occupied cover | occupied 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
Veroni@ persica 21 0.02 5 0.01 2 0.002 9 0.01
Veronicasp. 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 angusfolia 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 If, 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 Iv: 4 0.004 2 0.002 14 0.03
Unk. Wide monocot (basal Ivs) 2 0.002
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