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PREFACE

This report is the result of a cooperative Challe@gst Share project between the Institute for
Applied Ecology (IAE) and a federal agency. |IAERison-profit organization dedicated to
natural resource conservation, research, and @dncaur aim is to provide a service to public
and private agencies and individuals by developimdj communicating information on
ecosystems, species, and effective managemerggé&sitand by conducting research,
monitoring, and experiments. IAE offers educatlapportunities through 3-4 month
internships. Our current activities are concerttain rare and endangered plants and invasive
species.

Questions regarding this report or IAE should rected to:

Andrea S. Thorpe

Institute for Applied Ecology
PO Box 2855

Corvallis, Oregon 97339-2855
phone: 541-753-3099 x 401
fax: 541-753-3098

email: andrea@appliedeco.org
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EXECUTIVE SUMMARY

This report documents research conducted on Kirgchidine Cupinus sulphureussp.
kincaidii), a threatened species in the legume family. &iolis lupine serves as the
primary larval host plant for the endangered Fesd#ue butterfly [caricia icarioides
fender). Both species are endemic to western prai28§8 was the third year of
monitoring of Kincaid’s lupine and Fender’s blueteufly eggs at Oak basin, managed
by the Eugene District Bureau of Land Managemé&wen though lupine cover
increased 9% in 2008 to 102 nthe number of inflorescences decreased 25% &92,3
The number of Fender’s blue butterfly eggs alsoebsed in 2008 to an estimated 1,104.
Competition by invasive species, including Himalayackberry Rubus armeniacis
crested dogstail gras€ynosurus echinatlisand oxeye daisyéucanthemum vulgaye
continued to be a threat to Kincaid’s lupine at @alsin. ATV use damaged one large
patch of lupine in 2007; however, there was no eveg of ATV damage in 2008.
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INTRODUCTION

This report documents work conducted on
the population of Kincaid’s lupind_(ipinus
sulphureusssp kincaidii; Figure 1) located
at Oak Basin, a site managed by the Eugene
District Bureau of Land Managemerithe
proposeddak Basin ACEC represents the
largest known lupine population in the
Upper Willamette Resource Area.

Species status

Kincaid’s lupine, a member of the
legume family (Fabaceae), is listed by the
Oregon Department of Agriculture and the
U.S. Fish and Wildlife Service as a
threatened species (ONHIC 2007).
Kincaid’s lupine serves as the primary host
plant for larvae of Fender’s blue butterfly
(Icaricia icarioides fenderiFigure 2), an
endangered species.

Background information

Kincaid's lupineis found in native ~ Figure 1. Kincaid's lupine(Lupinus
prairie remnants in the Willamette Valley ~ sulphureusssp.kincaidii).
and southwestern Washington and in forest
openings in Douglas County, Oregon.
Because Kincaid’s lupine serves as the
primary host for Fender’s blue butterfly
larvae, conservation of the lupine is a
common goal for the protection of both
species.

The majority of sites known to
support Kincaid’s lupine are smaller than 1
hectare (Wilson et al. 2003) and located on
privately held land (U.S. Fish and Wildlife
Service 2000), which is exempt from
protections provided by state and federal
listing. Management by state and federal
agencies on public land is therefore
pertinent.

Oak Basin is an important site for
Kincaid’s lupine because of its ownership
and size. In addition to the protection listed
species receive on public lands, Oak Basin

Figure 2. Fender’s blue butterflyi¢aricia
icarioides fendeii
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has been proposed for Area of Critical Environmie@tancern (ACEC) status (BLM
2008). Oak Basin has been identified as a poldrgiactioning Network to meet the de-
listing goals for Fender’s blue butterfly and thapplation of Kincaid'’s lupine currently
meets the minimum local population size standarat égast 60 fmof foliar cover
(USFWS 2008) Management and Implementation Plans are curremtievelopment

for the proposed Oak Basin ACEC. Several smaliéches of Kincaid’s lupine occur on
the adjacent Oak Basin Tree Farm that is currdagigg restored through a cooperative
agreement between private landowners, The Natunsé&wancy, Oregon Department of
Fish and Wildlife, and the United States Fish antt\fe Partners for Fish and Wildlife
Program.

Reproduction and population biology of Kincaid’s lupine

Kincaid’s lupine is an herbaceous perennial taptaduces by seed. Plants form
clumps of basal leaves and eventually produce ongooe flowering stems. This
species also spreads vegetatively, though it imonk to what extent vegetative growth
may result in the formation of physiologically d@mtt clones. Kincaid’s lupine requires
insects for successful fertilization and seed fdroma(Kaye 1999).

Fender’s blue butterfly life cycle

Fender’s blue butterflies are mature adults in Magt June, when they fly, eat
nectar, and mate. The females oviposit their egghe underside of lupine leaves.
Eggs are identifiable as small (0.5-1.0 mm) whiteeses (Figure 3a). The eggs hatch in
a few weeks; hatched eggs resemble unhatched rggtehey are burst in the center,
making them look like little white “donuts.” Tharlvae subsequently feed on the lupine
leaves (Figure 3b, 3c) until late June or early Jwhen they crawl under nearby
vegetation and plant litter and enter diapauseeyTemain in a dormant state until
February or early March, when they begin feedingiragn the newly emerging lupines.
Near the end of April they pupate and reemergeautefflies (Schultz and Crone 1998).

Objectives

The objectives of this study were to monitor tlo@ydation of Kincaid’s lupine at
Oak Basin, estimate the number of Fender’s blugeblyt eggs at the site, and examine
overall Kincaid’s lupine habitat quality.

METHODS

Study site

Oak Basin is located south of Brownsville, Oregohinn County. The site
includes upland prairie and oak, maple, and Doufjlagoodlands. In 2006, the entire
area was surveyed for the presence of Kincaid'mupPlots were then established
around each patch of the lupine. Larger plots weceangular and marked with
fiberglass posts, rebar, or conduit in all fourrmys. Smaller lupine patches were
monitored in either circle or belt transects. Glac plots were marked in the center
(same as above) and all plants were included byngetn appropriate radius. Belt
transects were marked on opposite ends, a tapstvedshed between the posts, and all
of the lupine on either side of the tape was reedrdlable 1 describes the plot locations,

Lupinus sulphureussp kincaidii at Oak Basin, 2008 2



Figure 3. Fender’s blue butterfly on Kincaid’s lupine. (Bgmale Fender’s blue
butterflies oviposit small white eggs on the unakss of lupine leaves. Herbivory of
Kincaid’s lupine by larvae (b) of Fender’s blue teully results in clusters of damaged
stems, leaves, and growing points (c) becauseathad typically feed on young
leaves and apical meristems
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dimensions, and plot-specific details. The poshatplot origin (Appendix A) was
tagged with a pre-numbered aluminum tag.

Monitoring of Kincaid’s lupine at Oak Basin begar?006. Several of the plots
have been expanded to accommodate new Kincaidisdupdividuals as they have been
discovered; notes on these additional individualsloe found on the previous year’'s data
sheets and plot maps.

The overall habitat quality at the site is poontoderate, with heavy infestations
of invasive plants such as Himalayan blackbeRylus armeniaci)sexotic grasses
includingtall fescue Festuca arundinacgaand crested dogstail gra€dynosurus
cristatug, and oxeye daisyLeucanthemum vulgaye

Plot sampling

Within each plot, we recorded the cover of Kintaldpine, the number of
mature and aborted Kincaid’s lupine inflorescenees, the number of Fender’s blue
butterfly eggs on the leaves. Hatched and unhdtebgs were counted together. We
also counted the number of leaves in a subsamplegdlots to determine the site-
specific relationship between leaves and covempinaicover is determined by measuring
the approximate rectangular area occupied by adupCover of lupine is highly
correlated with the number of leaves (Kaye and B&hR2005) and may become the
standard for lupine monitoring throughout its gexdric range as recommended by the
Draft Recovery Plan (USFWS 2008). The relationgd@fween lupine cover and the
number of leaves was determined using linear regnes

RESULTS AND DISCUSSION

Kincaid’s lupine and Fender’s blue butterfly population monitoring

Total cover of Kincaid’s lupine at Oak Basin ingsed from 2007 to 2008. In
2008, we measured 102 wf lupine, a 9% increase from 2007 (9% figure 4, Table
2). Some of this increase can be attributed ts#mepling of plot 8, which wasn’t found
in 2007, and the absence of ATV damage (presezd®7) in plot 450. Despite the
increase in lupine cover, the number of racemé®§e25% to 2,350 (Figure 5).
Meadows A and B contained similar overall coveKisfcaid’s lupine (~45 r); the
increase in the lupine cover in these two meadaasipared to both 2006 and 2007)
offset the decrease in the lupine cover in Meadowli@ich in 2008 fell to its lowest level
since monitoring began (Figure 4). Meadow C hadf¢hvest number of lupine patches,
the lowest cover, and the fewest mature infloresegn

Lupinus sulphureussp kincaidii at Oak Basin, 2008 4



Table 1. Location, dimensions, and monitoring notes fandsid’s lupine plots

at Oak Basin.
Meadow Plot Dimensions origin Notes
Number (Nad27)
A 7 23m x 12m 10504288 E measured in 2m
4906986 N increments
A 8 Circular, 10504259 E fallen tree covering
2m radius 4907001 N part of plot
A 9 18m x 14m 10504286 E measured in 2m
4906960 N increments
A 10 Circular, 10504312 E
2m radius 4906952 N
A 459 13m x 12m 10504246 E measured in 3m
4906964 N increments
A 454 20m x 13m 10504210 E 3 individuals 8m
4906979 N and 48 from origin
A 464 20m x 26m 10504183 E measured in 2m
4906999 N increments
A 450 90m x 7+ 10504232 E measured in 5m
4907030 N increments
A 451 8m x 7m 10504132 E
4906987 N
A 452 25m x 35m 10504156 E measured in 2m
4907003 N increments
A 460 22m x 16m 10504274 E
with extension 4906955 N
B 1 60 x 18+ 10504420 E measured in 5m
4906668 N increments
B 2 Circular, 10504503 E
2.5m radius 4906649 N
B 3 12m x 18m 10504514 E
(20m) 4906646 N
B 4 Circular, 10504545 E
3m radius 4906630 N
B 5 12m x 9m 10504597 E measured in 2m
4906570 N increments
B 6 11m belt 10504628 E measured 2m to
transect 4906559 N each side
C 433 8m belt transect 10504712 E measured to E and
4906379 N W, in 2m
increments
C 432 8m x 9m 10504649 E
4906401 N
C 431 18m belt 10504732 E measured to N and
transect 4906378 N S, in 1m increments
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In 2007, all lupine at Oak Basin was assumed tKibeaid’s lupine. However,
Severns (2006) reported at least three patchgzuofex! lupine l(upinus arbustusat the
site. In 2008, we searched for spurred lupindliofahe lupine patches. Spurred lupine
has a well-developed calyx spur, a cup-shaped baatal, and leaves that are generally
sericeous. Kincaid’s lupine has no calyx spuraaner petal that is pinched and ruffled,
and leaves that may have appressed hairs, buenee@nough that they look silvery.
Although no spurred lupine was found, future maonitg should include a reevaluation
of the lupine.

We counted 1,104 eggs that appeared to be thdsenadlier’'s blue butterfly in
2008 (Table 2). This was a 10.5% decrease fron7.26@nder’s blue butterfly egg
counts were generally low throughout the regioB008 (Thorpe et al. 2008). Although
lupine cover was about equal in Meadows A and &etlivas approximately five times
more butterfly eggs counted in Meadow A than Meado(#igure 6).

Lupine cover and leaf relationship assessment

Due to the strong correlation between lupine cavet leaves and the time
required to set up and monitor the plots, we didaooint leaves at Oak Basin in 2006.
Combining leaf count data from 2007 and 2008, wmibthat the relationship between
lupine leaves and cover in plots with full sun wageaves = 659 * lupine cover{R
0.8921; Figure 8). The relationship in partialhagded plots was: # leaves = 486 * lupine
cover (R = 0.5872). These values are similar to thoseimétiafor Eagle’s Rest, a
similar upland prairie lupine site located in thenle County, and lupine populations in
Douglas County in forest openings and grassy hdldsle 3).

Habitat assessment

The biggest threat to Kincaid'’s lupine at Oak Basicompetition with invasive
species. Himalayan blackberigybus armeniacyss a threat to the patches on the
meadow edges. Oxeye daisg(@canthemum vulgayés a threat to the patches in upper
Meadow A, particularly plot 464 (Figure 9). Exograsses, including crested dogstail
grass Cynosurus cristatysand tall fescueRestuca arundinacgaare a threat to all
patches of lupine. The Oak Basin meadows arelasw invaded by the invasive shrub,
Scotch broomQ@ytisus scopariys The size of the lupine population and utilization b
Fender’s blue butterfly make this an important &teconservation. Active management
will be required in the future in order to prevéime competitive exclusion of lupine.

Recommendations

Based on the results from 2008, we recommend tl@viog actions at Oak Basin:
1. Continued monitoring in order to determine popwlatirends of Kincaid’s lupine
and Fender’s blue butterfly.
2. Quantification (e.g. area covered) of future AT\hrdage to lupine populations.
3. Documentation of which plots appear to contain Kidts lupine, spurred lupine,
and hybrids between the two species.
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Table 2. Lupine cover, inflorescence counts, and the nurabbutterfly

eggs at Oak Basin.

Meadow Year Lupine Inflorescences  Butterfly
Cover (m?) Eggs
A 2006 39.34 245 424
2007 35.13 813 1,180
2008 45.46 891 925
B 2006 44.86 375 23
2007 37.69 1,482 54
2008 45.92 1,027 178
C 2006 17.55 244 13
2007 21.19 810 0
2008 10.59 432 1
Total 2006 101.75 864 460
2007 91.01 3,105 1,234
2008 101.96 2,350 1,104
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Figure 4. Foliar cover of Kincaid’s lupine in three meadoatDak Basin.
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Figure 5. The number of Kincaid’s lupine racemes in thresadows at Oak Basin.
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Figure 6. The number of Fender’s blue butterfly eggs im¢hmeadows at Oak
Basin.
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Figure 7. Mean (x 1 SE) density of lupine leaves in habitateiving full sun
(n=6), sun to partial shade (n=8), and partial shaady (n=5).
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Table 3. Site, year of observation, habitat type, scalebskeovation, sample size,
regression coefficient (proportion of varianceaaflnumber explained by foliar cover,
R%), and slope of the relationship between leaf nurabe cover at twelve sites of
Kincaid’s lupine from Lane and Douglas Countie8VEW” indicates lupine populations
in the West Eugene Wetlands.

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

2005 36 091 767
Oxbow (WEW) 2004 full sun 1 225 0.93 925
2005 197 0.87 844
Isabelle (WEW) 2005 full sun plant patch154 0.88 907
(<=2 nf)
2007 variable 12 0.87 1812
Turtle Swale (WEW) 2005 full sun 1 116 0.87 790
Eagles Rest 2005 suntopartial15to75m 20 0.97 606
shade
2006 17 0.94 404
Oak Basin 2007 sun variable 18 0.89 659
2007 & partial shade 52 0.59 486
2008
Douglas County
China Ditch 2005 suntopartial 10to45mM 48 0.623 569
shade
2006 48 0.74 606
Stout's Creek 2005  sunto partial variable 68 0.623 444
shade
2006 82 0.81 429
Dickerson Heights 2005 sunto partial 10 nf 28 0.71 424
shade
2006 34 0.88 521
Loose Laces 2005  partial shade 1to40m76 0.73 415
2006 37 091 357
Letitia Creek 2005 partial shade 106 m 22 0.75 380
Callahan Meadows 2005  partial shade 2m 24 0.5 291
2006 42 092 357
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Figure 8. The relationship between lupine cover and leavé€3ak Basin. Trend lines
are linear regressions: in plots with full sunegves = 659 * (lupine cover)?R
0.8921; in plots with partial shade, # leaves = #86pine cover), R = 0.5872.

Figure 9. 2006 IAE intern Patricia Wallace in Plot 464 (Mew A), which
has a dense cover of oxeye daisy.

Lupinus sulphureussp kincaidii at Oak Basin, 2008 11



L ITERATURE CITED

Bureau of Land Management, Eugene District (BLM)&0Western Oregon Plan
Revision Record of Decision and Resource ManagePlant

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

Kaye, T.N. and A. Brandt. 2005. Seeding and trEammg rare Willamette Valley
prairie plants for population restoration, Fifthar§2004) Report. Prepared by
Institute for Applied Ecology for the USDI Bureatilaand Management, Eugene
District. Corvallis, OR.

Oregon Natural Heritage Information Center. 2008reR Threatened and Endangered
Species of Oregon. Oregon Natural Heritage InfoilonaCenter, Oregon State
University, Portland, Oregon. 100 pp.

Schultz, C.B. and E.E. Crone. 1998. Burning prawoieestore butterfly habitat: a
modeling approach to management tradeoffs for émelér’'s blue. Restoration
Ecology 6:244-252.

Severns, P.M. 2006. 2006 Fender’s blue butteggson summary for Oak Basin.
Report submitted to the Eugene District BLM.

Thorpe, A.S., Massatti, R.T., and T.N. Kaye. 2008pinus sulphureussp.kincaidii
(Kincaid’s lupine) andcaricia icarioides fender{Fender’s blue butterfly) in the
West Eugene Wetlands: Population monitoring, reghiction success, and an
evaluation of experimental treatments. 2008 PssyReport. Prepared by the
Institute for Applied Ecology for the USDI Bureatilaand Management, Eugene
District. Corvallis, OR. viii + 36.

U.S. Fish and Wildlife Service. 2000. Endangeard threatened wildlife and plants;
Endangered status farigeron decumbengar.decumbengWillamette daisy) and
Fender’s blue butterflyi¢aricia icarioides fendediand proposed threatened status
for Lupinus sulphureussp.kincaidii (Kincaid’s lupine). Federal Register
65:3875-3890.

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

Wilson, M.V., T. Erhart, P.C. Hammond, T.N. Kaye, Kuykendall, A. Liston, A.F.
Robinson Jr., C.B. Schultz, and P.M. Severns. 2@8logy of Kincaid’s lupine
(Lupinus sulphureussp.kincaidii [Smith] Phillips), a threatened species of
western Oregon native prairies, USA. Natural Ardasrnal 23:72-83.

Lupinus sulphureussp kincaidii at Oak Basin, 2008 12



APPENDIX A. AERIAL PHOTOS AND PLOT DIAGRAMS OF THE OAK BASIN STUDY AREA.

Figure Al. Aerial photo of the Oak Basin studyaar®lot numbers and meadow names are indicated.
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Figure A2. Aerial photo of the three meadows &t Basin that contain patches of Kincaid’s lupiri®dot numbers and meadow
names are indicated.
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Figure A3. Diagrams of Kincaid’s lupine monitoriptpts at Oak Basin.
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Meadow A
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3 rebars replaced (all besides origin) in 2008

12
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Meadow A

Plot 459

Plot 454

13m

origin: 0504246 E

4906964 N, Nad 27

measured every 3 m uphill

12

20° of N

D)

32¢

Lupinus sulphureussp kincaidii at Oak Basin

, 2008

Plot 10, circular w/ 2m radius
25.26m, 26.6

origin: 0504312 E, 4906952 N,
Nad 27

walk east through small “neck”
towards tree line
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Meadow A
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Plot 460

o
§ origin: 0504274 E
4906955 N, Nad 27
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Meadow A

Plot 9
origin: 0504286 E
4906960 N, Nad 27
measured every 2 m uphill
2 posts to left of origin replaced 2008

90

Plot 450

origin: 0504232 E
4907030 N,
Nad 27

Lupinus sulphureussp kincaidii at Oak Basin, 2008

m



Meadow C \
<)\

9m

8m

Plot 432
origin: 0504649 E
4906401 N, Nad 27 4,0

260

/

»/

Lupinus sulphureusspkincaidijat Oak Basin, 2008

Plot 431
origin: 0504732 E
18m 4906378 N

Nad 27

350

Plot 433 origin: 0504712 E
4906379 N, Nad 27

T lupine within 2m
° ®

l lupine within 3m
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APPENDIX B. CONTACTS, DIRECTIONS, AND EQUIPMENT FOR OAK BASIN

Private Landowner contact
(access is through his property)
Jim Merzenich

Oak Basin Tree Farm

7410 Oleson Road, PMB #319
Portland, OR 97223
503.246.4202

cell: 503.799.6772
merzenich@comcast.net

Directions:

To Meadows A, B, and C

South on I-5, take exit 209

Head east on the road towards the Coburg Hillsstangnorth when the road semi-forks
Continue North for a few miles, then turn east antNernwood Rd.

At the end of Northernwood Rd, the road turns tvgl and forks. Take the left gated fork.

Just past the barn/equipment area on the leftodm will fork. Take the right fork. The road

will fork again, go right. If it has been dry, yean continue up until you see a large bear trap on
the left. Park near here (it is a good spot ta amound). If it has been wet, you may need to
park earlier — look for a change in road surfacedagher rocks ... just past this, the road will

be dirt and have some sections where the wates @oal it gets steep. If it has been wet, park
just before this section and walk in.

Continue walking along road. See maps and phaotogdifections to meadows.

To Doghead Meadow

south on I-5 to Brownsville/Hwy 228 exit

Take HWY 228 east, just over 6 miles, to CourtnegeR Road.

(Start mileage once turn onto Courtney Creek Road)

Courtney Creek Road becomes Timber Road at ~2dsmil

Continue past gravel pile (on left) to total of Mmides

Park at (mostly) blocked road, 14-2.34 (signed)alk¥h to end of road (approx. 1.5 - 2 miles).
Old ATV trail to right through trees to meadow ftged and sign saying no motorized traffic).
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Equipment needed

Data sheets

Last year’s report

Last year’s data

6 rulers

2 tatums and extra pencils

Meter tapes: 2 - 100m tapes, 4 medium tapes
Tecnu

First aid kit

6 candy canes

Pin flags

Compass

Flagging (white with orange polka-dots)

Rebar, conduit, or fiberglass x3 (for replacemgmecessary)
Plot tags and wires x3 (for replacement, if neaggsa
Extra water

Health and Safety Box

Maps and Gazetteer

Lupinus sulphureussp kincaidii at Oak Basin, 2008
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