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The varying role of weeds in Willamette
Valley rare butterfly conservation




Willamette Valley Ecoregion
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Taylor’s checkerspot life cycle

Butterflies go through
complete metamorphosis.

adult
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Figure by Paul Billiet



“Ecological restoration is the process of assisting the
recovery of an ecosystem that has been degraded,
damaged, or destroyed.”

Society for Ecological Restoration
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Typical western
Oregon grasslands.

Dominated by exotic
grasses.




Native plant dominated grasslands are rare




“Since ecological restoration of natural ecosystems attempts
to recover as much historical authenticity as can be
reasonably accommodated, the reduction or elimination of
exotic species at restoration project sites is highly desirable.”
— SER

Example 1: Traditional Q Fender’s'blue butterfly

Interactions?

Fender’s blue butterfly and
tall exotic grasses




* Single eggs are laid on
the underside of leaflets
(early May-early June).

* 1stinstar larvae hatch
in May/June and feed
through the beginning of
July.

* Diapause from July -
March

* 3rd instar larvae begin
feeding again in March
of the following year.




What is the impact of tall, exotic grasses on
Fender’s blue butterfly oviposition?
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Results (female behavior)

09 _ B Exotic Grass Present

O Exotic Grass Removed

0.8 -

0.7 -

0.6

0.5 -
0.4 -
0.3
0.2
0.1

Ratio of female butterflies

I

Flythroughs Basking Oviposition

0 -

*/-proportions test = p< 0.0003

* n observations control = 45, n observations grass removed= 71.



Oviposition results

- Two and a half -
times more eggs y I
were laid on | |
average with tall 2

oat grass cut.

. (t=-7.15, df=6,
p=0.0004)

# eggs/leaf
o

control treatment

Severns 2008. J. Insect. Conserv. 12: 651-661
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Fig. 4 Median number of eggs laid per leat with upper and lower
quartile ranges by host plant size class (class 1 = <6 leaves, class
2 = 6-15 leaves, class 3 = 16-25 leaves, class 4 = 26-50 leaves,
class 5 = 51-100 leaves, class 6 > 100 leaves) in paired plots with A.
elatius present ) and plots with A. elatius removed (™). A best fit
linear trend line to the median values for each habitat 1s also presented

Host plant apparency is altered by tall, exotic
grasses.



Conclusions so far..

1) tall, non-native grasses influence oviposition
2) limit resource detection — limit reproductive
habitat (in area)

3) potential over-exploitation of visually apparent
host plants

4) disrupt important fitness related behaviors



Habitat restoration began in 1997.
One female observed laying eggs in
2000. By 2013 over 1,500 butterflies in
a site that was never known to be

occupied before 2000.
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Habitat restoration facilitates an

ecological trap.
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Ecological Trap (aka Evolutionary Trap)

* Organisms prefer to invest greater reproductive effort in
abruptly modified habitats (primarily anthropogenic)
where progeny survival is lower relative to another
nearby habitat that the organism could have selected for
reproduction. sensu Schlaepfer et al. 2002

Reproduction above the <— High fitness -
red line represents a — |
population growth rate
(A) 2 1, below this line

represents A < 1.
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Evolutionary mechanism — coevolved
reproductive cues become reassociated

with low fitness habitats
Okasha S Br J Philos Sci 2008;59:319-351



Lycaena xanthoides (great copper)
in Western Oregon

Restricted to 3 wetland prairie sites in Eugene, OR.

3 sites contain = 100 individuals combined (mark-recapture
estimate).

Adults found in close association with restored wetlands.
Nearest known population > 200 miles to the south.

Obligate associations with two plant species, Willamette Valley
gumweed and willow dock.
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Willamette Valle




prosmon and life cycle

Adults fly in July (when the wetlands are
dry)

Solitary eggs are laid at the base of the
host plant Rumex salicifolius
Polygonaceae (willow dock)

Diapause as eggs (July-April)

Larvae feed on leaves from April through
late June




al host plant occurrence
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NMS (NMDS) ordination of Rumex
salicifolius host plants

Egg vector is in the -
direction of the seasonally .
flooded plants |
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Non-Metric Multidimensional Scaling ordination of vegetation characteristics within 1 m2 quadrats
surrounding Rumex salicifolius (final ordination stress = 13.1, P = 0.031; total % variation explained by the
ordination = 94%, axis 1 = 85.3%, axis 2 = 8.7%).



Oviposition probability and host plant apparency
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All but 3 of the host plants with surrounding vegetation <
host plant height grew in the restored wetlands.



Observations of butterfly behavior and the

restored wetlands

Eggs laid on non-flooded
plants have 7-fold greater
survival to the penultimate
larval instar. About twice
as many eggs laid on
flooded plants.

Adult coppers feed > 95%
of the time on gumweed
(Grindelia integrifolia —
Asteraceae) flower nectar
and resin. Gumweed only
grows in the seasonally
flooded areas.



Unrestored wetland prairie Exotic grass dominated, non-
Seasonal flooding, host plant absent, adult food flooded habitat

resources abundant

Tall exotic grasses dominant, oviposition
infrequent, mean # eggs/plant < 1, immature
butterfly survival = 15%, adult food resources

ey

Restored wetland prairie Historical, non-flooded habitat
Host plant seasonally flooded, surrounded by Host plant surrounded by low-stature native
relatively low vegetation, oviposition is frequent, grasses, reproductive apparency cue associated
mean # eggs/plant = 3, immature butterfly with optimal reproductive habitat, adult food
survival = 2 5%, adult food resources abundant resources absent
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Exotic host plant switching and butterfly
developmental asynchrony

Euphydryas editha taylori (Taylor's checkerspot)
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* Taylor's checkerspot limited to 6
populations from southern British
Columbia (Vancouver Island) to
Corvallis, OR

* > 50 years ago was locally abundant
with > 40 populations

* Species originally described from
Vancouver Island, BC in 1898
occurred near the ocean

* Currently, only one population is
near the ocean all others are inland

* Endangered Species in the US

* Endangered Species in Canada



Taylor’s checkerspot life cycle

* mid May-early June

‘ diapause
'



All Taylor's checkerspot populations in Oregon and
two populations in Washington appear to be

Plantago lanceolata

English plantain




2 of the 3 known Oregon Taylor’s
checkerspot sites were young Douglas f|r
forest < 10 years ago. A

Guess the number of natlve plant spemes in
‘this area? S
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. Are native plants suitable
Potential larval for Oregon populations of
host plants for Taylor's checkerspot or

Oregon are the tl"ul de .endent
populations of on an exotic species?
Taylor’s

checkerspot il ‘
Collinsia parviflora



Host Plant

Available for post-diapause larvae?

Plantago lanceolata
Castilleja levisecta

Plectritis congesta

Collinsia parviflora

Yes, leaves are expanding.

No, aboveground tissue not up
until late March.

Yes, but females from Oregon do
not oviposit on this plant, nor have
| observed use in the field.

No, < 1% of 400 seeds germinated
at the time that post-diapause
larvae became active in 2009




At several Washington State Taylor's checkerspot
reintroduction sites a pathogen kills P. lanceolata
leaves ,_ us are feig.
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Larval development and host plant availability
suggests that...

Jul Aug Sep Oct Nov Dec

PDL

Pupa

Eggs

PrDL

Dia

C.lev

C.par

Post-diapause larval activity in Oregon populations are asynchronous
with native plants but synchronous with P. lanceolata (sevems manuscript in prep)



Anéther host switch by Baltimore’ 8
checkerspot®
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Some thoughts about interactions with
native and exotic plants

* Interactions are more complex than “exotic”
versus “native”.

* Some species remain highly constrained by co-
evolved relationships while others evolve.

* |t may be possible to unintentionally create
“management adapted” populations that become
dependent upon “restoration” for persistence.









Signs of something wrong and
something right?

What might be signs that herbivores are responding
negatively to restoration/management treatments?

What are the signatures of positive effects of
restoration/management?

What about ecological traps?
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