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Executive Summary
Roads impact wildlife in a variety of ways including fragmentation of populations, reduced

access to habitat, and direct mortality from vehicle strikes. Such road effects likely impact the
Oregon silverspot butterfly (Speyeria zerene hippolyta) at one of its few remaining sites. The
Rock Creek-Big Creek population of this threatened fritillary butterfly species is bisected by
highway 101 on the central Oregon coast. Habitat resources for S. z. hippolyta are found on
both the east and west sides of the highway at this site, and vehicle-strikes have been found to
cause mortality of some individuals crossing the highway. The 2001 revised Recovery Plan
calls out road mortality as a primary threat to S. z. hippolyta and land managers are considering
mitigation strategies to reduce this threat on the population. A previous study at Rock Creek-
Big Creek prioritized mitigation strategies including mowing of the road sides to decrease
flowering plants along the verge and installation of vegetative hedgerows along the highway
where the butterflies are crossing to encourage increased flight height over the road. Mowing
has taken place over the last two years, but the hedgerows have neither been installed nor

tested for effectiveness.

This study investigates the effectiveness of hedgerows to increase the flight height of S. z.
hippolyta through experimental tests using 3-meter tall nets as “guiding barriers” to mimic
vegetative hedgerows in the flight path of S. z. hippolyta at another site in Oregon, Mt. Hebo.

Mt. Hebo was chosen because of the stable population of S. z. hippolyta that is found there, the
low risk of mortality for individual butterflies during the course of the study, and consistent use of
a corridor by S. z. hippolyta. Treatments were designed to mimic a flight path in which a
butterfly encounters a “road” of a width simulating that of highway 101 with 3-meter guiding
barriers on either side. Based on previous research observations, it was hypothesized that S. z.
hippolyta individuals would fly over the guiding barriers at an increased “safe” flight height such

that they would fly over traffic height. Results of the experimental study indicated that a 3-meter
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guiding barrier in the flight path of S. z. hippolyta did not significantly increase the flight height of
individuals. None of the individuals observed flew at a safe flight height over the road (>3
meters). Further, S. z. hippolyta individuals landed on the road surface more often when there
was a guiding barrier in the flight path. These results suggest that while S. z. hippolyta
individuals are able to fly over guiding barriers in their path at heights of 3 meters or more, there
is no evidence to suggest that these structures will influence flight height over highway 101 such

that road mortality is reduced.

Additionally, this study investigated the known butterfly crossing points at Rock Creek-Big Creek
to test the hypothesis that S. z. hippolyta individuals are crossing at points of lower vegetation
adjacent to the road. Using data from previous studies, ten crossing points were mapped at this
site. Light detection and ranging data (LiDAR) was used to derive vegetation height along
highway 101 and analyzed between known crossing points and random points within the Rock
Creek-Big Creek area in addition to resource density of the larval host plant (Viola adunca)
within the meadows. Statistical analysis indicated that the butterflies were generally crossing at
points along the highway with significantly lower vegetation adjacent to the road. Visual
analysis indicated that the butterflies were also generally crossing between areas of densely
located V. adunca. Additional spatial data is needed to do further path-analysis of S. z.

hippolyta individuals.

Strategic choices need to be made regarding management of S. z. hippolyta habitat resources
to reduce road mortality. Results from this study indicate that guiding barriers may not be an
effective strategy to consider at this time. This study confirms that S. z. hippolyta individuals are
crossing the highway between habitat resources in areas with lower vegetation adjacent to the
roadway. Thus, the following management strategies are recommended: 1) continue mowing
the road verges to reduce attraction to the road by reducing resource availability; 2) increase
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Figure 11: Map of Bray Point meadows, managed by the USFS Siuslaw National Forest. No highway crossing
data are available for these sites. Vegetation height is classified in meters within a 40-meter buffer on each
side of the highway. Violet count densities are highlighted in purple at the Bray Point site. No habitat data is
available at the other restoration sites.
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Conclusion

S. z. hippolyta is likely crossing the highway at points where adjacent vegetation is lower than
other areas along the highway and between areas of densely located habitat resources. This
result is useful in assessing habitat use, highway crossing points, and mitigation efforts. If
restoration efforts are focused on the east side of the highway, measures will need to be taken
to encourage butterflies to stay on that side by providing more densely located habitat resources
in the areas individuals are currently using and creating open corridors between meadows. This
can be done at the two meadows on the east side at Rock Creek and between Bray Point and
the new restoration areas/ Safe Harbor properties just south of Bray Point. It is recommended

that more spatial data be compiled and tracked over time to aid in recovery efforts.
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Next Steps & Recommendations

Overall, the results of this study suggest that S. z. hippolyta is crossing the highway in
predictable locations of low adjacent vegetation and between densely located habitat resources
such as Viola adunca. Based on the results of this study, the following management strategies
are recommended to increase habitat connectivity and decrease road mortality for S. z.
hippolyta:

1. Reduce road dangers to S. z. hippolyta.

a. Continue mowing the road verges along highway 101 at Rock Creek-Big Creek,
especially in the areas where S. z. hippolyta is known to cross the highway.
This management effort will reduce attraction to the roadside, may reduce use
of the road, and may reduce road mortality. Continued monitoring is necessary
to assess effectiveness of roadside mowing. Continue to record spatial data.

b. Do not plant hedgerows along the highway at this time with the goal to increase
flight height over the road. More investigation is necessary to test the results of
this study at Rock Creek-Big Creek before guiding barriers are installed.
Results of this study suggest that tall vegetation or other guiding barriers along
the roadway may not increase flight height over the road. Rather, guiding
barriers may increase the instances in which individuals will fly down to the road
surface. Additional studies may include analysis of increasing the length of
guiding barriers and/or gaps within the length of the nets, testing different
guiding barriers other than nets such that sun and shade are affected, or adding
attractants to the top of the guiding barriers.

c. Investigate whether guiding barriers may provide a means for retaining

butterflies on the east side of the highway, rather than crossing. This may be
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the case in specific locations where wind and topography currently affect the
flight path of S. z. hippolyta individuals.
2. Concentrate restoration efforts on the east side of the highway.

a. The Rock Creek — Big Creek meadows currently comprise habitat resources on
both sides of the highway, but restoration efforts should be focused on the east
side of the highway where meadows are less-impacted by weather conditions.
Continue restoring dense areas of habitat resources as far away from the
highway as possible to keep the butterflies from flying into the road. Continued
monitoring is needed to assess effectiveness of east side restoration and
associated spatial populations shifts in habitat use and movement.

b. The Bray Point and nearby new restoration areas are located solely on the east
side of the highway. Continue restoration efforts on this side of the highway as
far away from the road as possible. Compilation of spatial data and baseline
information about these sites is necessary, in addition to continued monitoring
of habitat use, restoration success, and movement between restoration areas.

3. Create open corridors between east side meadows.

a. Results of this study suggest that S. z. hippolyta will utilize a least cost path
when travelling between habitat resources. Thus, to keep individuals on the
east side of the highway, continue maintenance of corridors for butterflies to
travel between east side meadows at Rock Creek-Big Creek and between Bray
Point and new restoration areas.

b. Spatial analysis may be helpful in planning for corridors. Information about
least cost paths that butterflies are likely to use, or paths that are most efficient
for restoration, may be generated from the LIDAR vegetation height data with
additional information about current vegetation species composition (such as

nectar plants) and S. z. hippolyta habitat use over time.
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Appendices

. Flight Height — additional figures
Flight height data from chapter 1 by trial location. 6 trials were conducted at 6 randomly
selected locations, two of which were the same location.

Flight Height by Location

Flight Height in the middle of the pole-crossings (m)

T
n

Location

Figure 12: Flight height in the middle of the pole-crossings by location. Determined to be similar by visual

analysis, thus all flight height data was pooled for statistical analysis.

Table 6: Flight height descriptive statistics by trial between treatments (net vs. no net)

Trial Median | Mean 1st quartile | 3rd quartile | Std Dev | n
I 0.88 1.20 0.13 1.00 1.56 10
Net Il 1.00 1.21 0.50 2.00 1.04 7
11 1.00 0.92 0.50 1.50 0.73 17
v 0.30 0.43 0.15 0.65 0.51 3
\Y 1.00 1.00 0.88 1.13 0.41 4
I 0.70 0.77 0.50 1.00 0.45 11
Il 1.00 1.01 0.75 1.38 0.68 15
No Net i 0.50 0.63 0.43 1.00 0.30 14
v 0.88 0.81 0.56 1.13 0.63 4
Vv 1.00 0.97 0.78 1.00 0.26 7
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Table 7: Wilcoxon rank sum test results for flight height between treatments (net vs. no net) for each trial

Trial w p-value
I 56.5 0.94
Il 60.0 0.62
i 147.0 0.26
v 4.0 0.59
\" 15.5 0.84
Flight Height: Net vs. No Net

E

=

=)

(Y]

I .

5

g

Net (n=54)

No

=60
Net (n=60)

Figure 13: Range of flight height (in meters) of individuals, comparing treatments with a net vs. no net

3 4

2

Flight Height (m)

Flight Height with a Net: Over vs. Around

Around

(n=29)

Over

(n=10)

Figure 14: Range of flight height (in meters) of individuals that flew "around" vs. "over"
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Il. Results from pilot test: Attractants

Pilot tests were conducted to see if butterflies could be attracted to a specific location. If so,
butterflies could be encouraged to fly across a “virtual bridge” at a higher flight height than
normal and over a road by attracting individuals to a higher flight height on either side of the
road. Initial tests were conducted using treatments of color and flowers. Methods included
setting out standing 1-meter poles made of PVC pipe in a meadow where Oregon silverspot
butterflies were observed. Pilot treatments using colors and flowers were conducted by placing
a different treatment on one of six poles in a meadow and observing the number of butterflies in
the area vs. the number of butterflies that flew through or landed within one meter of the
observed pole within a 10-minute observation period. Color treatments included red, yellow,
and no color. Flower treatments included a variety of native flowering plants on the pole. None
of the pilot tests provided useful results, so tests were suspended due to lack of resources to
improve the quality of attractants and the short data collection time during flight season. It is not
known whether the poles or attractants were influencing flight behavior or height. While these
pilot tests did not provide useful results, attractants warrant additional study as a possible

management strategy in addition to guiding barriers.

20%

- a | | -

flower (n=12) no color (n=26) red (n=39) yellow (n=23)

Percent of total butterflies in sight that flew/landed

Treatment

Figure 15: Figure shows the ratio of butterflies that landed or flew within one meter of the treatment pole to
the total number of butterflies observed in the area prior to the observation period. No butterflies landed on
any of the treatment poles during pilot tests.
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