




































































































































































Figure 11. The number of exclosed and unexclosed days of Snowy Plover nests along the

Oregon coast, 1992 — 2012.
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Figure 12. Mean percent nest success for Snowy Plovers along the Oregon coast, 1990-

2012, with standard error bars. Number above each bar is the sample size.
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APPENDIX A.
Study Area

The study area encompassed known nesting areas along the Oregon coast including all sites between
Berry Creek, Lane Co., and Floras Lake, Curry Co. (Fig. 1). Survey effort was concentrated at the
following sites, listed from north to south:

Sutton Beach, Lane Co. - the beach north of Berry Creek south to the mouth of Sutton Creek.

Siltcoos: North Siltcoos, Lane Co. (Figure 2). - the north spit, beach, and open sand areas between
Siltcoos River mouth and the parking lot entrance at the end of the paved road on the north side of the
Siltcoos River; and South Siltcoos, Lane Co. - the south spit, beach, and open sand areas between Siltcoos
River mouth and south to Carter Lake trail beach entrance.

Dunes Overlook Clearing, Douglas Co. (Figure 3). — the area directly west of the Oregon Dunes
Overlook off of Hwy 101 including the beach from Carter Lake trail to the north clearing, and south to the
Overlook trail south of the south clearing.

Tahkenitch Creek, Douglas Co. (Figure 4) - Tahkenitch North Spit - the spit and beach on the north side
of Tahkenitch Creek including the beach north to Overlook trail.

Tenmile: North Tenmile, Coos and Douglas Cos. (Figure 5) - the spit and ocean beach north of Tenmile
Creek, north to the Umpqua River jetty; and South Tenmile, Coos Co. - the south spit, beach, and estuary
areas within the Tenmile Estuary vehicle closure, and continuing south of the closure for approximately
1/2 mile.

Coos Bay North Spit (CBNS), Coos Co. (Figure 6): South Beach - the beach between the north jetty and
the F.A.A. towers; and South Spoil/HRAs - the south dredge spoil and adjacent habitat restoration arcas
(94HRA, 95HRA, 98HRA);

Bandon Snowy Plover Management Area, Coos Co. (Figure 7): This site includes the Bandon SPMA
and all nesting areas from north of China Creek to the south end of state land south of the mouth of New
River.

New River, Coos Co. (Figure 8) - the privately owned beach and sand spit south of Bandon Snowy Plover
Management Area south to BLM lands, and the BLM Storm Ranch Area of Critical Environmental
Concern habitat restoration area (HRA).

Floras Lake, Curry Co. (Figure 9) — the beach and overwash areas west of the confluence of Floras
Creek and the beginning of New River, north to Hansen Breach.

The following additional areas were either surveyed in early spring or the breeding window
survey: Clatsop Spit, Necanicum Spit, Nehalem Spit, Bayocean Spit, Netarts Spit, Sand Lake South Spit,
Nestucca Spit, Whiskey Run to Coquille River, Sixes River South Spit, Elk River, Euchre Creek, and
Pistol River.
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APPENDIX B.

Recommendations for Management of Recreational Activities and Habitat Restoration for sites
with Snowy Plovers along the Oregon Coast - 2012.

Sutton:

Continue to manage the nesting areas particularly at the Sutton Beach HRA; consider spreading
shell hash or woody debris to improve the nesting substrate.

Continue predator management when and if plovers are nesting to reduce predation pressure on
broods, particularly corvids.

Rope and sign around Sutton Beach HRA; rope and sign any other areas if plovers are detected
using the beach.

Place signs notifying people of current dog regulations.

Siltcoos North and South Spits:

Continue predator management to reduce the number of corvids using the nesting area. Continue
to reduce the feral cat population in the area. Continue to monitor and possibly remove coyotes
that are using and possibly denning near the nesting area.

Continue signage along river, especially east of nesting area and on any “islands” that may
develop to alert kayak/canoe users about plover management activities.

Continue to post the area with updated maps of the estuary and beach at several locations. These
areas include the Stagecoach Trailhead, the north parking lot, and both ends of the Waxmyrtle
Trail.

Erect ropes and signs prior to 15 March, to be as effective as possible. Place signs and ropes on
east and south side of the north spit nesting area as well as continued signage to the west and
north.

Enforce dog regulations on the spits and near the estuary during nesting season.

Continue the use of campground plover hosts/volunteers to educate people and restrict them from
closed areas. Use hosts/volunteers, especially during peak periods on weekends, and stagger their
hours to cover evenings. Have hosts/volunteers in contact with Law Enforcement Officers to
improve enforcement of the closures, and have them engage people on the beach before violations
occur.

Continue to extend appropriate signing to both riverbanks, to prevent hikers from walking up the
closed estuary.

Rope and sign along the foredune south of Waxmyrtle trail access to the Carter Lake trail area;
monitor this area for roosting, nesting and brooding plovers.

Overlook:

Continue predator management to control corvid use of the area. Monitor Northern Harrier and
Great Horned Owl use of the area and consider removal if harriers and owls continue to pose
problems to breeding plovers.
Continue to rope and sign both north and south closures for Snowy Plover nesting habitat by 15
March.
Continue to improve and enlarge the restoration area, especially to the south towards Tahkenitch.
Erect and maintain interpretive signing at the beginning of the Overlook trailhead (near viewing
platforms). This signing is intended to provide more information on the ecology of the Snowy
Plover and the reasoning for current management techniques and restricted areas.
Enforce current dog regulations.
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Tahkenitch:

Continue to maintain and improve the habitat.

Continue predator management to control corvid use of the area. Identify if Great Horned Owls or
other avian predators are hunting the area. Remove if necessary.

Continue to rope and sign all suitable habitat. Place signs along east and south edge outside of the
roped area to prevent hiking and camping near nesting area.

Enforce current dog regulations.

Tenmile North and South Spits:

Continue predator management to control corvid use of the area; continue to monitor coyote use
and possibly remove coyotes if warranted. Monitor and remove Great Horned Owls if necessary.
Evaluate rodent populations and depredations.

Continue to maintain and improve the south side for nesting. Consider expanding and improving
habitat on the north side.

Continue to rope and sign plover nesting habitat on both north and south spits.

Enforce vehicle closure to prevent violators from driving in the habitat restoration areas.

Enforce current dog regulations.

Coos Bay North Spit:

Continue predator management of the area for corvids, feral cats, skunks, and raccoons; monitor
the coyote population and remove coyotes if warranted; continue early season rodent trapping to
reduce rodent population.

Continue to improve and maintain the habitat restoration areas. Continue to spread shell hash to
improve nesting substrate.

Maintain gaps in the berm along the 95SHRA to facilitate brood movement from the 94HRA and
98WHRA to the 95SHRA and to the beach. Maintain small vegetation free gaps in the foredune to
facilitate brood access to the beach without destabilizing the foredune.

Continue to rope and sign the beach as early in the nesting season as possible; avoid erecting signs
where the ocean is repeatedly lapping against the foredune to reduce sign loss.

Clearly sign all entrance points on the spit that the beach is street legal vehicles only.

Continue closure of the foredune road through the nesting area. Consider a permanent reroute of
the foredune road.

Enforce current dog regulations.

Bandon:

Continue predator management to control mammal and corvid populations.

Continue to improve and maintain the habitat restoration area north of New River/Twomile Creek.
Maintain and improve “cutouts” along the foredune to increase available nesting habitat for
plovers; consider additional cutouts along foredune.

Sign and rope the entire beach from China Creek overwash to the Habitat Restoration Area near
the mouth of Twomile Creek/New River before the nesting season.

Enforce current dog regulations.

Monitor hiker use from Bandon to Blacklock Point, and check the beach and HRA on weekends
for illegal camping activity. Consider beginning a permit system for hikers and campers.
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In 2012, there was probable take of two adult plovers at an exclosed nest at Bandon SPMA. There
have been ongoing violations and vandalism at this site. We recommend frequent ranger patrols of
this area and continued use of volunteers in the parking lot.

Based on BLM registrations and monitors’ observations, the number of hikers along the coast trail
between Bandon SPMA and Floras Lake was reduced in 2012, however, there was some illegal
camping along the New River area. New signs with maps have helped educate hikers. We
recommend this education effort be continued.

New River:

Continue predator management to control mammal and corvid populations.

Continue to improve and maintain the habitat restoration area.

Sign the foredune north of the HRA along the foredune.

Place interpretive signs near the Lower Fourmile access along the river to inform the public of
plover activity.

Sign State Parks lands on the open spit south of the mouth of New River.

Enforce current dog regulations.

Use interpretive specialist to help monitor recreational activities in the area and explain the
management efforts in the area.

Continue to close the gate at the Storm Ranch for 15 April- 15 September.

Illegal camping continues in the New River area although new signs and maps have. Hikers will
need to continue to be informed about new regulations regarding dogs. We recommended that a
permit process be considered to help educate hikers, limit their numbers, ensure that they do not
have dogs, are legally camping, and are in compliance .

Floras Lake:

Monitor the site for any plover activity.

Enforce dogs on leash rules at all times.

Continue to hire an on-site interpretive specialist, to contact the public, monitor the beach, and
present slide shows.
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APPENDIX C

Recovery Unit 1 (Oregon & Washington)

Exclosure Use Guidelines Developed by Oregon Biodiversity Information Center for the Western
Snowy Plover Working Team

2/27/2012

Nest exclosures are mesh fences that surround a Western Snowy Plover (Charadrius nivosus nivosus) nest
and act to keep out predators. Nest exclosures have been used in Oregon since 1991 to protect plover nests
from depredation by mammalian and avian predators. Prior to implementation of comprehensive predator
management, plovers have suffered high rates of nest depredation. Exclosures have been successful at
increasing nest success rates (Table 1) (Stern et al. 1990, 1991, Craig et al. 1992, Casler et al. 1993,
Hallett et al. 1994, 1995, Estelle et al. 1997, Castelein et al. 1997, 1998, 2000a, 2000b, 2001, 2002, Lauten
et al.2003, 2005, 2006, 2006b, 2007, 2008, 2009, 2010, 2011). Predators that prey on snowy plover eggs
include mammalian predators such as skunk (Mephitis sp.), red fox (Vulpes vulpes), coyote (Canis
latrans), raccoon (Procyon lotor), mice (Peromyscus sp.), and weasel (Mustela sp.); and avian predators,
mostly American crows (Corvus brachyrhynchos) and common ravens (Corvus corax).

Since 1990, we have found 2650 snowy plover nests along the Oregon coast, of which 1057 (40%) have
been exclosed. Over the years we have had to adapt exclosure techniques in response to predator behavior
around exclosures. (see Castelein ef al.2000a, 2000b, 2001, Lauten et al.2003).

In 1995 we began seeing evidence of adult snowy plover depredations in or immediately outside
exclosures. From 1995 to 2011 we documented a minimum of 48 adult losses associated with exclosure
use. These losses include 21 cases where blood, feathers, or plover body parts were found in or adjacent to
exclosures and 27 cases where incubating adults disappeared from an established, exclosed nest. Forty-
eight adult losses associated with 1057 exclosed nests indicate that exclosures subject adult plovers to
additional predation risk (approximately 4%). Similar threats associated with exclosures have been
reported in other plover populations (Murphy et al.2003, Hardy and Colwell 2008, Pearson et al.2009).
We do not have information on how many adults may be lost at nests not associated with exclosures.

Predator exclosures increase snowy plover hatching success and the number of chicks hatched per male,
but not fledging success or the number of chicks fledged per male (Neuman et al.2004). In Oregon, they
pose an additional risk to incubating adults and may negatively impact adult survival. As in Washington,
exclosure use in Oregon has been a management technique, not part of a study of their effectiveness in
increasing the overall plover population. We are working with Steve Dinsmore (Department of Natural
Resource Ecology and Management, lowa State University) to evaluate the effectiveness of exclosure use
on nest success and adult survival. Preliminary results indicate that, predictably, exclosure use has a
strong positive impact on nest success. Further analysis is underway to determine potential impacts of
exclosure use on adult success and fledging success (Dinsmore et al., unpublished data) (see Pearson et
al.2009, Neuman et al.2004).

Scott Pearson et al. (2009) conducted a search of existing literature on the effects of nest exclosures on
nest success for plovers and other ground nesting species (primarily shorebirds). Their findings are
summarized below:
e Nest survival of exclosed nests was significantly higher in ten studies (Rimmer and Deblinger
1990, Melvin et al. 1992, Estelle ef al.1996, Johnson and Oring 2002, Lauten et al.2004, Nichaus
et al.2004, Isaksson et al.2007, Hardy and Colwell 2008, Pauliny ef al.2008, Pearson et
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al.unpublished), and there was no difference in two studies (Nol and Brooks 1982, Mabee and
Estelle 2000).

Exclosed nests appear to be only vulnerable to reptilian and small mammal predators while
unexclosed nests are vulnerable to predators of all sizes (Mabee and Estelle 2000).

No difference in fledging success between exclosed and unexclosed nests in four studies (Hardy
and Colwell 2008, Pauliny et al.2008, Lauten ef al.2004, Pearson ef al. unpublished data) and
higher fledging success for exclosed nests in two studies (Larson et al.2002, Melvin et al.2002).
There was no difference in fledging success between exclosed and unexclosed nests for all studies
involving snowy plovers.

Adult mortality associated with exclosures was reported in six of the eight studies that included or
mentioned this response variable (Murphy et al.2003, Lauten ef al.2004, Isaksson ef al.2007,
Hardy and Colwell 2008, Pauliny et al.2008, Pearson et al.unpublished). Only three studies
compared adult mortality between exclosed and unexclosed nests and two reported significant
increases in adult mortality associated with exclosures (Murphy et al.2003 and Isacsson 2007) and
one reported no difference (Pauliny et al.2008).

Adult mortality appears to be largely attributable to raptors and appears to be episodic (Murphy et
al.2003, Neuman et a. 2004, Hardy and Colwell 2008) and differs among habitats (Murphy et
al.2003).

Larson ef al.2002 examined the effect of exclosures on population growth for piping plovers and
found the effect to be positive.

Abandonment was higher for exclosed nests in two studies where this was compared directly
(Isaksson et al., 2007, Hardy and Colwell 2008).

Abandonment was not associated with the construction process, size, shape, mesh size and fence
height (Vaske et al.1994). Covered exclosures are more likely to be abandoned than uncovered
exclosures (Vaske et al.1994).

Exclosures increased incubation length by one day but did not influence chick condition (Isaksson
et al.2007).

Egg hatchability was higher in three studies (Melvin et al.1992, Isaksson et al.2007, Pauliny et
al.2008) but no difference was observed in one study (Hardy and Colwell 2008).

Breeding adults may receive false messages regarding site quality and encouragement to continue
to breed in sink habitats (Hardy and Colwell 2008). This is an important research question that
should be examined but no data support this contention.

Our data and that of others (Murphy et a/.2003, Hardy and Colwell 2008, Pearson ef al.2009) indicate that
adult plovers are at increased risk of predation while in exclosures. In the absence of research to quantify
that risk, and based on the above information, we developed the following guidelines for exclosure use in
Oregon:

Since raptors appear to be the primary threat to adult plovers in exclosures, delay use of exclosures
until peak raptor migration has passed. Currently, we have identified May 15 as a suitable cutoff,
but this date could be altered as needed.

Delaying exclosure use until May 15 allows field personnel time to assess causes of early nest
failures, although weather conditions can make accurate assessment difficult. During this time, and
contingent on funding, we recommend an owl survey be run at each site.
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If nests are being lost primarily to mice, exclosures will not help the problem, and may pose
additional risk if the mice are being preyed upon by raptors. In this case exclosure use is not
appropriate.

If corvids and/or large mammals are identified as the main predator at a site, removal of the
predators should be the primary goal with exclosures used as a supplemental measure to help
protect nests.

Any use of exclosures should be accompanied by close monitoring to evaluate their effectiveness
(Hardy and Colwell 2008) and to detect predators of adult plovers early (Pauliny et al.2008).
Weather permitting, exclosed nests should be checked at least twice per week. If conditions do not
allow checks twice a week, exclosure use should be seriously reconsidered.

Adult predation associated with exclosures is often episodic (Castelein et al. 2000b, Lauten et al.
2006). Once adult predation is suspected, all exclosures should be removed from the site and their
use discontinued for the season.

To minimize the risk of episodic predation on adult plovers, additional caution should be used
when placing exclosures within sight of each other (this puts multiple adults at risk).

Exclosures should not be placed along the foredune.

Exclosures should not be placed in a windy location that might result in nest drifting. Since the
ME’s are 4 feet per side, the nest is only about 2 feet from each sidewall. If the nest begins to
drift, it could come close to a sidewall, and a predator such as a raccoon could reach in and grab
the eggs. If an exclosed nest is in a potentially windy location, it must be monitored frequently to
ensure the safety of the nest and adults (especially on windy days).
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Appendix D

Snowy Plover Monitoring Methods

Nest Surveys

Monitoring began the first week in April and continued until all broods fledged, typically by mid-
September. We used two teams of two biologists; one team covering Tenmile and sites north, and the
other covering Coos Bay North Spit and sites south (Fig. 1). In some years this division has been modified
to accommodate staff needs. All data collected in the field was recorded in field notebooks and later
transferred onto computer. Surveys were completed on foot and from an all-terrain vehicle (ATV). Data
recorded on nest surveys included:
site name
weather conditions
start time and stop time
direction of survey
number of plover seen, broken down by age and sex
band combinations observed
potential predators or tracks observed
violations/human disturbance observed
Weekly surveys were attempted, but were not always possible due to increasing workload associated with
an increased plover population. Additional visits were made to check nests, band chicks, or monitor
broods.

Population Estimation

We estimated the number of Snowy Plovers on the Oregon Coast by determining the number of
individually color banded adult Snowy Plovers recorded during the breeding season, and then adding an
estimated number of unbanded Snowy Plovers. We determined the number of unbanded Snowy Plovers
observed within ten-day intervals during the breeding season, selected the highest count of unbanded birds
and then subtracted the number of adults that were banded subsequently. We also determined the number
of plovers known to have nested at the study sites, including marked birds and a conservative minimum
estimate of the number of unbanded plovers.

Nest Monitoring

We located nests using methods described by Page et al. (1985) and Stern et al. (1990). We found
nests by scoping for incubating plovers, and by watching for female plovers that appeared to have been
flushed off a nest. We also used tracks to identify potential nesting arcas. We defined a nest as a nest bowl
or scrape with eggs or tangible evidence of eggs in the bowl, i.e. egg shells. We predicted hatching dates
by floating eggs (Westerkov 1950) and used a schedule, developed by G. Page based on a 29-day
incubation period (Gary Page, pers comm). We attempted to monitor nests once a week at minimum. We
checked nests more frequently as the expected date of hatching approached. We defined a successful nest
as one that hatched at least one egg. A failed nest was one where we found buried or abandoned eggs,
infertile eggs, depredated eggs, signs of depredation (e.g. mammalian or avian tracks or eggshell remains
not typical of hatched eggs or nest cup disturbance) or eggs disappeared prior to the expected hatch date
and were presumed to have been predated. In some instances we found nests with only one egg; often
there was no indication of incubation or nest defense, and it was uncertain to what extent the nest was
abandoned, or simply a “dropped” egg. Because it was difficult to make this determination, we
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considered all one egg clutches as nest attempts, and classified them as abandoned when there was no
indication of incubation or nest defense. Data recorded at nest checks included:

nest number

number of eggs in nest

adult behavior

description of area immediately around nest

whether or not the nest is exclosed

GPS location

Brood Monitoring

We monitored broods during surveys and other field work, and recorded brood activity or males
exhibiting brood defense behavior at each site. “Broody” males will feign injury, run away quickly or
erratically, fly around and/or vocalize in order to distract a potential threat to his chicks. Information
recorded when broods were detected included:

e Number of adults and chicks

Band combinations of adults/chicks seen
Sex of adults
Behavior of adults
Brood location

Banding

Adults were normally trapped for banding on the nest, during incubation, using a lilly pad trap and
noose carpets. Lilly pad traps are small circular traps made of hardware cloth with a blueberry net top.
The traps have a small door that the plover will enter. Noose carpets are 4” x 30” lengths of hardware
cloth covered with small fishing line nooses. Plovers walk over the carpets and the nooses snag their legs.
We limited attempts to capture adults to 20 minutes per trapping attempt. Chicks were captured for
banding by hand, usually in the nest bowl. Banding was completed in teams of two to minimize time at
the nest and disturbance to the plovers.
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