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PREFACE

This report is the result of a cooperative Chalee@pst Share project between the Institute for
Applied Ecology (IAE) and a federal agency. IAEasnon-profit organization dedicated to
natural resource conservation, research, and edacaDur aim is to provide a service to public
and private agencies and individuals by developamgl communicating information on
ecosystems, species, and effective managementegitsit and by conducting research,
monitoring, and experiments. IAE offers educatlomgportunities through 3-4 month
internships. Our current activities are concenttain rare and endangered plants and invasive
species.

Questions regarding this report or IAE should bedaed to:

Andrea S. Thorpe

Institute for Applied Ecology
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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INTRODUCTION

This report documents the sixth year of monitofimgtheLupinus sulphureus
ssp.kincaidii (Kincaid’s lupine) population located at Eagle’ssSR managed by the
Eugene District of the Bureau of Land ManagemehiB Monitoring will provide the
BLM with information on population status and lotegm trends and supply baseline
data to help understand and predict the responte gfopulation to habitat changes
caused by natural forces, human-induced threatispeescribed management actions.

Species status and background information

Lupinus sulphureussp .kincaidii (cover photo) is native to prairies in
southwestern Washington and the Willamette Valley farest openings and grassy
balds in Douglas County, Oregon. Many of the latgeéd most significarit.
sulphureusssp .kincaidii populations occur on lands managed by the BLMeéstern
Oregon. Habitat loss and population declines ghbgdand-use conversion, exotic
weed invasion, and other threats havelleslulphureussp kincaidii to be listed as a
threatened species by the Oregon Department ot@gure (ODA) and the USFWS.
Kincaid’s lupine is also of great conservation impace because it is the primary larval
host plant for the endangered Fender’s blue biytédaricia icarioides fendeii

Lupinus sulphureussp.kincaidii is an herbaceous perennial that reproduces by
seed. Plants form clumps of basal leaves and peodne or more flowering stems.
Although this species is capable of vegetative gnotihe extent to which vegetative
growth might result in clonal spread remains unknowupinus sulphureussp.kincaidii
requires insects for successful fertilization aeddsformation (Kaye 1999).

Study site

Eagle’s Rest is one of the few remaining high dyalpland prairie remnants in
the Cascade foothills of the southern Willamettdéya It is characterized as a forest
opening harboring a diverse native upland prai@fpcommunity (Figure 1).
Conservation threats in this meadow include en¢no&nt of shrubs, invasion by exotic
plant species, and damage by outdoor recreatiocledl®RV) use.

Objectives

The objectives of this project are to:

1) Evaluate the effectiveness of using cover sisreogate for counting leaves to
determine lupine abundance.

2) Document population trends of Kincaid’s lupateEagle’s Rest.

3) Assess impacts of ORV use.

Lupinus sulphureussp.kincaidii population monitoring at Eagle’s Rest, 2008 1



Figure 1. The Eagle’s Redtupinus sulphureussp kincaidii
site in 2004.

Figure 2. Aerial photo (taken June 2000) of the locatibEagle’s Rest (indicated by red
polygon and black arrow).
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Figure 3. Topographic map indicating the location of E&gyRest.
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METHODS

Location of study site

Eagle’s Rest is located in the northwest quart@roovnship 20S, Range 1W,
Section 1 (Figure 3). See Appendix | for direcida the site.

Plot layout

Five rectangular monitoring plots were establisaeBagle’s Rest in July 2003 to
include virtually the entire population bf sulphureussp.kincaidii (Figure 4). The
corners of the plots are marked with rebar or nepletd conduit posts. Plot 1is 20 x 15
m, plot 2is 25 x 16 m, plot 3 is 23 x 5 m, plas85 x 11 m, and plot5is9x 7 m. In

Figure 4. Layout of monitoring plots focupinus sulphureussp kincaidii at
Eagle’s Rest. Dashed lines indicate orientatioploff sections used during
sampling.
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2005 and 2006, we replaced three and one (respBgtmissing pieces of rebar that had
marked plot corners generally located in the ceoiftéihe meadow. The cause of the rebar
loss was not determined (possibilities include tarmg by the public, mistaken removal
by maintenance crews, or insecure position indlsd and rocky soil).

Plot sampling

Within each plot, we determined the abundande stilphureussp.kincaidii
and counted the number of mature and aborted edt@nces and Fender’s blue butterfly
eggs. Individual. sulphureussp.kincaidii plants are often indistinguishable from one
another due to the species’ rhizomatous growththasom 2003 — 2006, we determined
abundance df. sulphureussp.kincaidii by counting leaves (Menke and Kaye 2003, and
Gisler and Kaye 2004b). In 2004 — 2007, we deteeshiabundance by making
estimations of foliar cover; each patchLofsulphureussp.kincaidii was visually
manipulated into a rectangular shape, of whicheewerded the length and width. We
used both leaf and cover measurements in 2005@0®l Beginning in 2007, we only
used cover to estimate abundance in accordancehetbraft Recovery Plan for the
Prairie Species of Western Oregon
and Southwestern Washington
(USFWS 2008).

To determine the number of
Fender’s blue butterfly eggs, we
visually inspected the undersides of
eachL. sulphureussp.kincaidii
leaf. Eggs of Fender’s blue
butterfly are identifiable as small
(0.5 = 1.0 mm) white spheres on the
undersides of lupine leaves (Figure
5). Hatched eggs resemble
unhatched eggs except that they ar
burst in the center, making them
look like little white “donuts.”
Hatched and unhatched eggs were
counted together. When leaf
number exceeded 1,000 or cover
exceeded 25% per 1xXx5m Segment!:igure 5. EggS of Fender's blue butterﬂy
we counted eggs on a random are identifiable as white dots on the
sample of 25% of the leaves and undersides ofupinus sulphureussp.
then multiplied this value by four to kincaidii leaves.
obtain an estimate of egg number
for the entire segment.

112

Baseline vegetation data

In addition to the population monitoring data dissed above, IAE collected
baseline vegetation data within each of the fivpytation monitoring plots in 2004
(Gisler et al. 2004a).
Lupinus sulphureussp.kincaidii population monitoring at Eagle’s Rest, 2008 5



RESULTS AND DISCUSSION

Evaluation of cover as an estimate of leaf number

The number of leaves and cover were highly comdlatcross all sites where we
monitorL. sulphureussp.kincaidii (Table 1). At Eagle’s Rest in 2005, we estimated
606L. sulphureusssp kincaidii leaves per square meter of covet $R0.94). In 2006,
we determined there to be 404 leaves per squaer wietover (R > 0.92; Thorpe and
Kaye 2006). This relationship is similar to thatermined for three partially shaded
populations in Douglas County (China Ditch, Sto@reek, and Dickerson Heights;
Menke and Kaye 2006) and partially shaded patch@sla Basin in the Coburg Hills of
Lane County (Thorpe 2007). We calculated thatetlvegre on average 515 leaves per
meter square of foliar cover at sites characterigedun to partial shade.

Lupinus sulphureusssp kincaidii

After remaining relatively stable from 2006 — 20@e total cover of.
sulphureusssp kincaidii increased from 24.261in 2007 to 32.43 fin 2008 (Figure 6).
The number of mature racemes more than doubled 2@®6 to 2007 (142 to 399) and
increased by more than 70% from 2007 to 2008 (8®BR; Figure 7). In contrast, the
number of aborted racemes was about the same Gh&@02007 (187 and 181
respectively) and increased only slightly in 20283). The ratio of the number of
mature racemes to the number of leaves was né@rlyame in 2006 and 2005 (0.012
and 0.015, respectively). It is unclear what dsitlee production of racemes. Future
monitoring and modeling population changes witmelie data may help elucidate the
drivers of these patterns.

Fender’s blue butterfly

Between 10 and 20 typical-looking Fender’s bluttdytly eggs were counted in
2006 and 2007; only 1 egg was found in 2008. Wkdeder’s blue butterfly females
may have flown through the site and deposited agfggs in these years, the eggs may
also have been laid by another butterfly speciestitikely a silvery blue butterfly. In
order to determine if Fender’s blue butterfly isuatly utilizing this habitat, surveys for
adult butterflies should be conducted by somecaiadd to distinguish between these
two species.

ORYV use of the site

Monitoring at Eagle’s Rest in 2003 noted off-roahicle use that damaged some
L. sulphureusssp kincaidii (85 leaves and 2 racemes; Kaye and Brandt 2004g.threat
of continued ORYV use led to the placement of baslde

Lupinus sulphureussp.kincaidii population monitoring at Eagle’s Rest, 2008 6



Table 1. Site, year of observation, habitat type, scalebsieovation, sample size,
regression coefficient (proportion of varianceaaflnumber explained by foliar cover,
R%), and slope of the relationship between leaf nurabe cover at eleven sites of
Kincaid’s lupine from Lane and Douglas Countie8YEW” indicates lupine
populations in the West Eugene Wetlands.

. . size of sample 2 slope
Site year habitat unit n (leaves/n)
Lane County
Fir Butte (WEW) 2004 full sun 200 M 36 0.97 986

2005 36 0.91 767
Oxbow (WEW) 2004 full sun 1 nf 225 0.93 925
2005 197 0.87 844
Isabelle (WEW) 2005 full sun 2 nt 154 0.88 907
Turtle Swale (WEW)2005  full sun 1 nf 116  0.87 790
Eagles Rest 2005un to partial 15 - 75 20 0.97 606
shade
2006 17 0.94 404
Oak Basin 2007  sun variable 18 0.89 659
2007 partial shade 27 0.64 497
Douglas County
China Ditch 2005sun to partial 10 to 45 M 48  0.623 569
shade
2006 48 0.74 606
Stout's Creek 2005un to partial  variable 68 0.623 444
shade
2006 82 0.81 429
Dickerson Heights ~ 2005un to partial 10 nf 28 0.71 424
shade
2006 34 0.88 521
Loose Laces 200%artial shade 1 to 40 M 76 0.73 415
2006 37 0.91 357
Letitia Creek 2005partial shade 100 nf 22 0.75 380
Callahan Meadows 200%artial shade 2 nt 24 0.75 291
2006 42 0.92 357
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Figure 6. The abundance &f sulphureussp kincaidii at Eagle’s Rest, 2003 —
2008. Total number of leaves was counted from 202806 and cover was
estimated from 2005 — 2008. The scale betweetwibe-axes was determined
using the ratio between leaves and cover dt.aulphureussp .kincaidii sites
characterized by sun to partial shade: # lvs =*5dd@ver (nf).
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Figure 7. The number of aborted, mature, and tataulphureussp kincaidii
racemes at Eagle’s Rest, 2003 — 2008.
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at the foot of the slope to discourage easy adoed® site. No additional evidence of
ORYV traffic or damage tb. sulphureussp.kincaidii has been observed.

RECOMMENDATIONS

While the increase in total sulphureussp.kincaidii cover between 2005 and
2008 suggests a stable population, the relativeblissize of this site and the population
make it relatively susceptible to damage (for exiamihe ORV damage in 2003). We
suggest that population monitoring continue in otdedetect any population declines.
Continued monitoring will also be valuable for gamsufficient data to determine the
role of climate in driving variability in reproduonh. We also suggest that future
monitoring efforts include surveying for Fenderladbutterfly.

If there appears to be a change in the plant camtgnat this site, a complete
survey should be conducted following the methoaslus 2003 and 2004 (Gisler et al.
2004a). In particular, there is a potential fanvasion by Himalayan blackberriR(bus
discolor) and Scotch broonCiytisus scopariys which were removed in 2003.

Lupinus sulphureussp.kincaidii population monitoring at Eagle’s Rest, 2008 9



L ITERATURE CITED

Gisler, S., Kaye, T.N., and A. Brandt. 2004a. tapon monitoring for Kincaid’s
lupine Lupinus sulphureussp.kincaidii) at Eagle’s Rest. Prepared by the
Institute for Applied Ecology for the USDI Bureatilaand Management, Eugene
District. Corvallis, OR. iii + 15.

Gisler, S., and T.N. Kaye. 2004b. Population naoimg for Lupinus sulphureussp.
kincaidii at the Fir Butte and Oxbow West Sites, West Eugétrepared by the
Institute for Applied Ecology for the USDI Bureatilaand Management, Eugene
District. Corvallis, OR. iv + 28.

Kaye, T.N. 1999. Obligate insect pollination afaae plantLupinus sulphureussp.
kincaidii. Northwest Science 73:50-52.

Kaye, T.N. and A. Brandt. 2004. Population momitg for Lupinus sulphureussp.
kincaidii at Eagle’s Rest, 2003 Progress Report. Preparéuednstitute for
Applied Ecology for the USDI Bureau of Land Manage) Eugene District.
Corvallis, OR. iii + 11.

Menke, C.A. and T.N. Kaye. 2003. Population manitg and survey fotupinus
sulphureusssp kincaidii on the BLM Roseburg District. Prepared by thdilate
for Applied Ecology for the USDI Bureau of Land Magement, Roseburg
District. Corvallis, OR. vii + 84.

Menke, C.A. and T.N. Kaye. 2006. Population momigfor Lupinus sulphureussp.
kincaidii on the BLM Roseburg District. Prepared by the togtifor Applied
Ecology for the USDI Bureau of Land Management,ddosg District.
Corvallis, OR. vi + 48.

Thorpe, A.S. and T.N. Kaye. 2006. Population rarimg for Lupinus sulphureussp.
kincaidii at Eagle’s Rest, 2006 Progress Report. Preparéuednstitute for
Applied Ecology for the USDI Bureau of Land Manage) Eugene District.
Corvallis, OR. iv + 11.

Thorpe, A.S. 2007Lupinus sulphureussp kincaidii (Kincaid’s lupine) andcaricia
icarioides fender{Fender’s blue butterfly) at Oak Basin. 2007 PesgrReport.
Prepared by the Institute for Applied Ecology foe tUSDA Bureau of Land
Management, Eugene District. Corvallis, OR. 32 pp

U.S. Fish and Wildlife Service. 2008. Draft RecgvBtan for the Prairie Species of
Western Oregon and Southwestern Washington. Us8.drid Wildlife Service,
Portland, Oregon. x + 212.

Lupinus sulphureussp.kincaidii population monitoring at Eagle’s Rest, 2008 10



APPENDIX |. DIRECTIONS AND GEAR LIST

Directions to Eagle’s Rest

From Corvallis, take I-5 South to Hwy 58. Drive.40niles east on Hwy 58 going
through Pleasant Hill. At Dexter Reservoir, tuight onto Lost Creek Road, proceed for
3.7 miles, then turn left onto Eagle’s Rest Roa#1433.1). Continue 3.8 miles up
Eagle’s Rest Road to the field site, parking atidopt just beyond the open meadow. To
avoid creating an obvious trail from the main roawater the site on foot along the forest
edge rather than straight up through the meado&ferRo Figures 2 and 3 for map and
aerial photo location information.

Gear List

Last Year's Report

Last Year's Datasheets

Blank datasheets, some write-in-the-rain
Clipboards/pencils

Maps/gazetteer

3 Tapes, at least one 100m

5 Candy canes

Rulers- one per person

Flagging

4-5 rebars and pin flags to replace lost/bent ebar
Compass

Health and Safety box

Extra water
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APPENDIX |l. EXAMPLE DATA SHEET

Lupinus sulphureus  ssp. kincaidii monitoring at Eagle's Rest

Name:
Date:
Plot | subplot Leaves Inflorescences Egogs cover notes
Mature Aborted
plot measured uphill
1 0-5m
1 5-10m
1 10-15m
1 15-20m
plot measured uphill
2 0-5m
2 5-10m
2 10-15m
2 15-20m
2 20-25m
2 Outside
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Plot | subplot Leaves Inflorescences Eggs cover notes
Mature Aborted
3 0-5m
3 5-10m
3 10-15m
3 15-20m
3 20-23m
_ Below plot at 10 m?
3 Outside
plot measured right to

4 0-5m left
4 5-10m
4 10-15m
4 15-20m
4 20-25m
4 25-30m
4 30-35m
5 whole

plot
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