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Introduction

The National Park Service (NPS) is charged with the responsibility of managkgataral
resources and preventing their loss or impairmBnineet this responsibility, NPS established

the Natural Resource Inventory and Monitoring Program (I&M) to provide funding and technical
support to approximately 269 national park unitse gals of this program are to help park

units collect scientifically credible ecological resource information and to develop or improve
field and analytical monitoring techniques to aid park managers in managing, planning, and
protecting their natural reso@s. As a first step toward meeting 1&M goals, NPS initiated its
Natural Resource Inventories Program in 2001. Thisyea program emphasizes gathering a
core set of data describing park vascular plant and vertebrate reséurtlesrmore, parks

within the North Coast / Cascades Network, including San Juan Island National Historical Park
(NHP) held "vital signs" workshops to identify and implement a core program of monitoring.
The network monitoring program focuses on the most critical ecological pararaet stressors
identified for the network as a wholll seven parks in the North Coast / Cascades Network
identified landbirds as a critical faunal resource to be monitored.

The Olympic Mountains rainshadow, combined with maritime effects, prodlicegic

conditions at San Juan Island NHP that are unusual for western Washigytoresult, some of

the parkés plant communities, including the e
at British Camp that include Garry Oak and Rocky Mountamipkr, are quite uncommon in

Western Washington (Atkinson and Sharpe 198Bgse unusual habitats, the overall pace of

devel opment in the San Juan |Islands, and the
make the park more important forresidamt d mi gr at ory | andbirds than
(roughly 700 ha) might suggest.

Birds are the most visible faunal component of the San Juan Island NHP ecosystem. Their high
body temperature, rapid metabolism, and high ecological position infooastvebs make them

good indicators of the effects of local and regional changes in ecosystems (Furness et al. 1993).
Their abundance and diversity in virtually all terrestrial habitats and their diurnal nature facilitate
the monitoring of their populatis. Birds also have tremendous public interest and support.

Reported declines of many birds breeding in North America have stimulated interest in avian
population trends and mechanisms driving those trends (DeSante and Georgé&H®8iyth
American Breding Bird Survey suggests that landbird populations in Pacific Northwest late
seral forests appear to be in serious decline (Sauer et al. 2@bugh the avifauna of the San
Juan Islands has been well described qualitatively (Lewis and Sharpe 198i/etSxh 1997),
guantitative survey data for the islands, or the park, are ladkkigting presence/absence data
pertain more generally to San Juan Island than to the park, and in any case are insufficient for
tracking population changes over timefargauging the effects of any future management
actions that may alter habitat conditiombese goals require specigsecific density estimates.

The objective of this inventory is therefore to determine habpatific density of landbirds
during thebreeding season at San Juan Island NHP, using methods consistent with those
employed in other parks across the North Coast / Cascades Network (Siegel and Kur@z 11 200



Siegel et al. 2002 hese results may serve as baseline data for monitoring futlogieed
changes within the park.

Methods

Survey design

We used existing geographic information systems (GIS) data to randomly select a starting point,
and then overlaid a grid of survey points, 250 m apart, across both American Camp and English
Camp.American Camp was large enough to accommodate 77 regsfabted survey points,

while the smaller English Camp accommodated just 36 pétoiat count coordinates for

American Camp are provided in Table 1; point count coordinates for English Camp adegrovi

in Table 2.

Although we designed this project strictly to inventory landbirds, we amassed numerous seabird
and shorebird detections during the field seastthough we tabulate and analyze such

detections in this report, we do not claim to haveesysatically surveyed for these species.

These observations should be considered anecdotal, rather than systematically produced.

Data collection

We used fivaninute variable circulaplot (VCP) point counts (Fancy and Sauer 2000, Siegel
2009) coupled with @tailed habitat descriptions of each point count location as our primary
means of surveying bird¥CP point counts entailed recording the horizontal distance, estimated
to the nearest meter, to every bird seen or heard during the point count.

Heidi Pedesen conducted all point counts in numerical order at each camp, between May 23 and
June 19Heidi generally worked one day at English Camp after every two consecutive days at
American Camp, so that surveys at both camps would be spread across the seshgrgene
period.Each morning in the field, she conducted approximately 9 point cdimésconducted

all counts at preelected point count locations, which were located in the field with topographic
maps and a hardeld GPS unitSurvey points were temparily flagged, to facilitate collecting

habitat data at the point later in the day.

Point counts began within ten minutes of local sunrise, and continued until no later than 3.5

hours after local sunrisé. F | y @ vdefinesl &s birds that flew over thap of the vegetation
canopy, never touched down in the observerds
displaying, or behaving in any other way that might suggest a link to the habitabbeleve

tallied separately from other bird detectiomglividual birds thought to have been recorded

previously at another point were marked accordingly on the data forms.

Vegetation descriptions entailed collecting data on vegetation structure and composition within a

50 m radius circular plot centered each survey point, and then assigning a primary habitat
classification to the plot (Table 3). Vegetation plots occasionally straddled more than one distinct
habitat type; in these cases observers classified the point as being dominated by the habitat tha
covered the | arger portion of the plot, and t
present in the ploiVe utilized the same habitat classification system we are using at other parks



in the North Coast / Cascades Network (Siegel et al. 26D8cilitate interpark comparisons
of results for shared habitats.

We also recorded cover, average height, and species composition of four vegetation layers
(groundcover, understory, seanopy and canopy), determined density of dominant plant
speciesmeasured the canopy cover using a spherical densiometer, and recorded summary plot
characteristics such as aspect, slope, and the presence of running or standiddtih@aigh not
utilized in the present analysis, the resulting database is being sdwiith this report.

Additionally, whenever Heidi detected species thought to be rare in the park, she completed a
ARare Bird Report Formo, including descriptio
geographic coordinates. These reports covered mypbods detected during point counts, but

also birds detected while sampling vegetation, relaxing on days off, or at any other time during

the field season.

Training and testing

At the beginning of the field season, Heidi, who was already a fairlyckilteler, underwent an
intensive tweweek training program along with our crews at North Cascades and Olympic
National ParksAll crew members received training in visual and aural bird identification,
distance estimation, plant identification, orientegrimackcountry safety, and project protocols.
Bird identification skills were honed by spending days in the field birding and practicing point
counts with experienced trainers, and then reviewing at night with the aid of field guides, taped
songs and callsand an instructional GIROM. At the end of the training period, Heidi passed a
rigorous exam involving the identification of approximately 100 taped songs and calls (some of
them grouped together in rapid suwwelas280on t o
photographic images.

Data entry and verification

All data were entered into DBASE databases, which were then checked for errors using an array
of automated and manual data verification routi@gpies of these databases accompany this
report.

Data analysis

Within each habitat, each speciesd apparent d
as

(dso/Pnan)

0.7854

where dpis the total number of 50 m radius detections tallied at all poinkatrhabitat, ppis
the total number of points sampled within that habitat type, and 0.7854 is the portion of a hectare
covered by a 50 m radius circle.

The effective detection radius for birds during point counts has been shown to vary across
habitatsand between species (Burnham 1981, Barker and Sauer Y¥@9&)e sample sizes



allow, it is therefore necessary to correct for hab#éat speciespecific variability in
detectability, before densities of different species can be compared with one ,aaoibes
habitats, or with values from other studies (Buckland et al. 2001).

For frequently detected species in adequately-regifesented habitats, we used the computer

program Distance 4.0 (Thomas et al. 2002) to estimate absolute dBaositland efal. (2001)

advise that at least D detections are necessary for reliably modeling the relationship between
detection probability and distance from the observer, but more recently other scientists have
suggested that this threshold may be overly coasigesWe classified each of the park habitats

as belonging to one of two habitatgrodp f or est ed d od andthgneovled ( Tabl e
data within each of these habitat groups to fit spespesific detection functions for each

species detected at I&€d® times within a habitat group.

Even using our more liberal threshold of 40 detections, we amassed an adequate number of
detections to model detection probability in at least one habitat group for just nine spedies.
detection functions for eaaf these nine species in each habitat group with at least 40
detections, we discarded the highest 5% of detection distances (Buckland et al. 2001), and then
used the halhormal key function with the cosine series expansion, a combination which we
found lest fit the data for nearly every species in every habitat we investigated as part of a
similar project at North Cascades National Park Service Complex (Siegel et al.\Xe02&ed

the Akaike Information Criterion (AIC) to select among competing modedaiké 1973,

Burnham and Anderson 1998Ye then applied the habitat group detection function separately
to the data in each of the constituent habitats, to produce keiitaitic estimates of absolute
abundance.

All Universal Transverse Mercator (UTMpordinates and maps presented in this report are
based on NAD83, Zone 10.

Results

Bird species detected in the park

All bird species detected during the 2002 field season, inclutflispecies detected during point
counts and 8 additional species detted only at times other than during point counts, are listed
in Table 4 During the course of our fieldwork, we also opportunistically discovered nests of
numerous specie$hese nests, along with their UTM coordes are presented in Table 5.

General survey results

We recorded 1,728 individual bird detections during 113 point counts throughout tBe7Yaak
American Camp and 36 at English Carapur habitat8 Douglasfir, Mixed Conifer, Shrub,

and Grasslardl were relatively well represented, whileetbther habitats included no more than
five points each (Table 6; Figure 1 and FigureR®sults, particularly species lists, for the
poorly sampled habitats should merely be considered anecdotal.

Among the wellsampled habitats, the average number rafshiletected per point was quite
similar for the three O6forestedd habitats, bu
Grassland points (Table 6). The total number of species detected within a 50 m radius of survey



points showed minimal variation amg all four wellsampled habitats (Table 6), but when

detections at any distance were included, the shrub and grassland points logged more species

than the forest points (Table®.any of the dédadditional 6 species
could not beseen from the forest points.

Detailed point count results for each habitat are presented in Tabfe&a@r each habitat we list
all species that were detected during point counts, including flyoAdpparent densities of all
species detected duringipbcounts in each habitat are presented together in Table 16.

Maps indicating the survey points at which each species was detected are provided in Figures 3
62.Readers should keep in mind that lack of detection at a given point merely means that the
species was not detected during the dmmute sampling period therk.does not conclusively

mean the species was absent.

Distance analysis

The six species for which we amassed at least 40 detections in forested habitats and the three
species for whickive amassed at least 40 detections in open habitats are listed in tables 17 and
18, respectivelyThe tables provide specigpecific density for each constituent habitat, along
with coefficients of variation, degrees of freedom, and 95% confidence irgterval

Discussion

Limitations of our dataset

The small land mass comprised by San Juan Island NHP limited the number of points we could
survey, and consequently, our sample sidéswere able to correct for detectability and

produce estimates of absolutatbier than relative) abundance for just nine species, and sample
sizes for several of these were less than optifehaps as a result of this, the correspondence

bet ween uncorrected Oapparentd densityporesti ma
(Tables 17 and 18)ndeed, the uncorrected estimates for some species in some habitats were
outside the 95% confidence intervals of the corrected estinfdtese discrepancies underscore

the pitfalls of relying on uncorrected density estimates, llustrate the need for distance

sampling Nevertheless, we were surprised by the magnitude of the discrepancies, as they were
much greater than those we calculated from similar (albeit larger) data sets at North Cascades NP
(Siegel et al. 2002).

The rawpoint count data accompany this repdfrit becomes desirable to resurvey the park
again in the future, the data analyst may wish to pool our results with future results when fitting
detection functions, thereby increasing the sample sizes.



Species of particular interest

While our survey was designed more to produce quantitative density estimates for common
species than to uncover rare species, a few of the birds we detected this season are worth
highlighting.

Common LoonLewis and Sharpe (1987)descdb e t hi s species as 0r a
uncommondé during June, when we detected it

Hut t onodOlsewiig eond Sharpe (1987) describe Hut
breeding residentd on the San Jua®parselwsl ands
recorded them singing during a single point count at both American Camp and British

Camp.

Varied Thrush. Al t hough considered 6uncommon to fai
Islands in general (Lewis and Sharpe 1987), this species is most commaordyiri

heavily forested habitats well above sea level during the breeding s€asaingle

detection of a Varied Thrush singing at American Camp in early June is therefore

notable.

Mac Gi | | i vr aCobnss i Waerrbelde r6.1 ocal | ydetrrdo bblyl k@i an
Sharpe (1987) this species is believed to have declined sharply on the San Juan Islands
during the past several decades, possibly due to cowbird para¥itesobserved a

female carrying nesting material near the southern edge of EQglisip (where
MacGillivraybés Warblers were also detected
that nesting may still occur within the park boundary.

Other species were notable because of their absence or rarity.

Eurasian SkylarkFirst seen on Samdn Island in 1960, this introduced species was
considered a o6l ocally common breeding resi
Lewis and Sharpe (1987 recent years the population has declined, however, and the

last confirmed breeding season sigh we are aware of was in 1999 (Barb Jenson, pers.
comm.).We detected no skylarks during our field seastimen the amount of time we

spent at American Camp, and the conspicuousness of skylark song, we are nearly certain
that no skylarks bred at Ameaic Camp thisyeal. h i s s p e criestirgg®abigsr o u n d
may make it particularly vulnerable to predation by feral cats.

Vesper SparrowWVe detected Vesper Sparrows at just four points at American Camp,
despite Lewis and Sharepne dass (061c908nTmo nc |taos sai bf ui n
grassland habitat on the islan@ise American Camp population has evidently declined

in recent years (Mark Lewis, pers. commgain, because this species nests on the

ground, feral cats must be considered a possible catise decline.



Conservation issues

Feral cats may represent one of the more serious conservation issues facing the avifauna of San
Juan Island NHRCats are particularly conspicuous at American Camp, where they may be
playing a role in the local declired Eurasian Skylark and Vesper Sparréwrtunately, this is

also a problem thatanbe addressed, without an inordinately high investment of resotiees.

cat removal at American Camp is almost surely the single most effective conservation measure
partkmanager s coul d t ake tIotrodueedRel Fok, aldolcanspipuaus &tdé s a
American Camp, may also contribute to declines of grangsling birds.

Much more difficult to address are the problems associated with high densities of European
Starlings and Browisneaded Cowbirds, both among the most frequently detected bird species in

the park European Starlings are known to displace other bird species from their nest cavities,

and Brownheaded Cowbirds are obligate nest parasiiescbirds hae been implicated in the

|l ocal decline of MacGillivrayds Warbler (Lewi
dynamics of other species as well.
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Table 1.Point count locations and fielshsed habiteclassifications at American Camp.
Northings and eastings are Zone 10 UTM coordinates based on NAD83.

Point Northing Easting Primary Habitat Secondary Habitat
A001 5367444 498096 Grassland

A002 5367694 498096 Grassland

A003 5367944 489096 Shrib

A004 5368194 489096 Mixed Conifer

A005 5368444 498096 Mixed Conifer

A006 5368440 497846 Shrub

A007 5368194 497846 Shrub

A008 5367194 498346 Grassland

A009 5367444 498346 Shrub Grassland
A010 5367694 498346 Shrub Grassland
AO011 5367944 498346 Grassland Douglasfir
A012 5368194 498346 Mixed Conifer Shrub
A013 5368444 498346 Mixed Conifer

A014 5368444 498596 Mixed Conifer Shrub
A015 5368194 498596 Shrub

A016 5367944 498596 Grassland

A017 5367694 498596 Grassland

A018 5367444 4985% Grassland Shrub
A019 5367194 498596 Grassland

A020 5367194 498846 Grassland

A021 5367444 498846 Grassland

A022 5367694 498846 Grassland

A023 5367944 498846 Grassland

A024 5368194 498846 Grassland

A025 5368444 498846 Conifer Deciduous Mix RedAlder
A026 5368444 499096 Mixed Conifer

A027 5368194 499096 Red Alder

A028 5367944 499096 Grassland Shrub
A029 5367694 499096 Grassland

A030 5367444 499096 Grassland Shrub
A031 5367194 499096 Grassland

A032 5367194 499346 Grassland

A033 536744 499346 Grassland

A034 5367694 499346 Grassland

A035 5367944 499346 Shrub

A036 5368194 499346 Red Alder

A037 5368433 499346 Shrub Red Alder
A038 5368444 499596 Shrub

A039 5368194 499596 Red Alder

A040 5367944 499596 Grassland Shrub
A041 5367694 499596 Grassland

A042 5367444 499596 Grassland

A043 5367220 499596 Shrub

A044 5367194 499846 Grassland Shrub
A045 5367444 499846 Grassland

A046 5367694 500096 Grassland

A047 5367944 499858 Shrub

A048 5368194 499846 Shrub

A049 5367944 500096 Shrub

A050 5367694 499846 Grassland
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Table 1. Point count locations and fidddsed habitat classifications at American Camp.
Northings and eastings are Zone 10 UTM coordinates based on NAD83 (continued).

Point Northing Easting Primary Habitat Secondary Habitat
A051 5367444 500096 Sand Dune Grassland
A052 5367194 500096 Sand Dune

A053 5366944 500096 Beach

A054 5366944 500346 Grassland Beach
A055 5367194 500346 Grassland

A056 5367444 500346 Grassland

A057 5367694 500346 Douglasfir

A058 5367694 500596 Mixed Conifer Douglasfir
A059 5367460 500624 Mixed Conifer

A060 5367194 500596 Grassland

A061 5366944 500596 Grassland

A062 5366944 500846 Grassland

A063 5367194 500846 Grassland Mixed Conifer
A064 5367410 500846 Mixed Caifer Beach
A065 5367444 501096 Mixed Conifer

A066 5367194 501096 Grassland

A067 5366944 501096 Grassland

A068 5366944 501346 Grassland

A069 5367194 501346 Grassland

AO070 5367444 501346 Mixed Conifer

A071 5367694 501346 Douglasfir Mixed Conifer
AQ72 5367444 501596 Mixed Conifer

A073 5367194 501596 Mixed Conifer Conifer Deciduous Mix
A074 5366944 501596 Grassland

AQ75 5366944 501846 Grassland

AQ76 5367194 501846 Mixed Conifer

AQ77 5367444 501846 Mixed Conifer

12



Table 2.Point countocations and fielebased habitat classifications at English CaNqrthings
and eastings are Zone 10 UTM coordinates based on NADS83.

Point Northing Easting Primary Habitat Secondary Habitat
B0O1 5380789 489139 Shrub Red Alder

B002 5380789 489389 Shrub

B003 5380789 489639 Shrub

B004 5380789 489889 Douglasfir Grassland

B005 5381039 489889 Douglasfir

B006 5381039 489639 Grassland

B0OO7 5381039 489389 Grassland Grassland

B008 5381039 489139 Douglasfir

B009 5381289 489139 Douglasfir

BO10 5381289 489389 Douglasfir

B0O11 5381289 489639 Douglasfir Conifer Deciduous Mix
B012 5381289 489889 Douglasfir

B013 5381539 489889 Mixed Conifer Douglasfir

B014 5381539 489639 Conifer Deciduous Mix Mixed Conifer
B015 5381539 489389 Douglasfir Mixed Conifer
B016 5381539 489139 Red Alder

B0O17 5381539 488889 Developed Area

B018 5381789 488639 Douglasfir

B019 5381789 488889 Douglasfir

B020 5381789 489139 Douglasfir Conifer Deciduous Mix
B021 5381789 489389 Douglasfir

B022 5381789 489639 Douglasfir

B023 5381719 489889 Shrub Douglasfir

B024 5382039 489889 Douglasfir Shrub

B025 5382039 489639 Conifer Deciduous Mix Douglasfir

B026 5382039 489389 Conifer Deciduous Mix Douglasfir

B027 5382039 489139 Red Alder

B028 5382039 483889 Douglasfir

B029 5382039 488639 Douglasfir

B030 5382289 489389 Douglasfir

B031 5382289 489639 Conifer Deciduous Mix Douglasfir

B032 5382289 489889 Shrub

B033 5381539 490139 Douglasfir

B034 5381289 490139 Shrub

B035 5381039 490139 Mixed Conifer

B036 5380789 490139 Mixed Conifer Conifer Deciduous Mix
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Table 3.Habitat categories used for fielthsed classification of point count sites.

Habitat Notes

OForestedod H

Douglasfir Coniferous forest with canopy80% Douglasfir

Mixed Conifer Coniferous forest with canopy <80% Dougfas

Conifer Deciduous Mix Forest with canopy >20% conifer and >20% deciduous
Red Alder Forest with canopy80% Red Alder

Shrub Overstory canopy cover <20%; shrub co¥80%

00pend Habit

Grassland Overstory canopy cover <20%; shrub cover < 50%
Sand Dune

Beach

Developed Area Manicured lawn or other landscaped areas near buildin
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Table 4.All species detected in the park during oud2@eld seasormsterisks indicate species
that were never detected during point counts.

1. Pacific Loon 45. Tree Swallow

2. Common Loon* 46. Violetgreen Swallow

3. Doublecrested Cormorant 47. Northern Rougiwinged Swallow

4. Pelagic Cormorant* 48. Cliff Swallow

5. Turkey Vulture* 49. Barn Swallow

6. Canada Goose 50. Chestnubacked Chickadee

7. Mallard* 51. Bushtit

8. Gadwall* 52. Redbreasted Nuthatch

9. Surf Scoter 53. Brown Creeper

10. Whitewinged Scoter 54, Bewi ckbés Wren

11. RedbreastedMerganser 55. House Wren

12. Osprey 56. Winter Wren

13. Golden Eagle* 57. Marsh Wren

14. Bald Eagle 58. Goldercrowned Kinglet

15. Northern Harrier 59. Varied Thrush*

16. Cooperds Hawk?* 60. American Robin

17. Redtailed Hawk 61. Swainsonds Thrush
18. Killdeer* 62. European Starling

19. Spotted Sandpiper* 63. Cedar Waxwing

20. Wild Turkey 64. Orangecrowned Warbler

21. California Quail 65. Yellow Warbler

22. Black Oystercatcher 66. Yellow-r umped War bl er (A
23. Glaucousvinged Gull 67. Blackthroated Gray Warbler

24. Pigeon Guillemot* 68. Townsendbés Warbler
25. Rhinoceros Auklet* 69. MacGillivrayds Warhb
26. Bandtailed Pigeon 70. Common Yellowthroat

27. Great Horned Owl* 7. Wil sonbés Warbler

28. Barred Owl* 72. Western Tanage

29. Common Nighthawk* 73. Spotted Towhee

30. Rufous Hummingbird 74. Chipping Sparrow

31. Belted Kingfisher* 75. Vesper Sparrow

32. Downy Woodpecker* 76. Savannah Sparrow

33. Hairy Woodpecker 77. Song Sparrow

34. Northern Flicker 78. White-crowned parrow

35. Pileated Woodpecker 79. Darkeyed Junco

36. Olivesided Flycatcher 80. Black-headed Grosbeak

37. Willow Flycatcher 81. Redwinged Blackbird

38. Pacifieslope Flycatcher 82. Brewer 6s Bl ackbird
39. Cassinbs Vireo 83. Brown-headed Cowbird

40Hut tonds Vireo 84. Purple Finch

41. Warbling Vireo 85. House Finch

42. American Crow 86. Red Crosshill

43. Common Raven 87. Pine Siskin

44. Purple Martin* 88. American Goldfinch
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Table 5.Active nests discovered opportunistically during the fieldsea

Species Date Found Northing Easting Notes
American Camp
Bald Eagle 05/29/02 5367909 498171 Just south of American Camp visitor center.
Pileated Woodpecker 06/03/02 5367460 501580 Located 13m above ground near top of Red Afuhag.
Winter Wren 06/03/02 5367440 501600 Nestin a cavity 8 m highina 10 cm dbh Dougiasnag.
English Camp
Osprey 05/31/02 5381724 489120 Nest at top of 50 m tall Douglds.
Downy Woodpecker 06/18/02 5381510 489190 Excavated in Red Alder snag at east end of visitor parking I¢
Hairy Woodpecker 06/06/02 5381986 489694 Cavity near top of 9 m tall, 18 cm dbh Dougfassnag.
Cassinds Vi 06/07/02 5382265 489866 Nest built3 mabove ground in a Madrone.
Redbreasted Nuthatch 05/31/02 5381790 489718 Cavity 12 m above ground in a Douglfarssnag.
Orangecrowned Warbler 06/07/02 5381793 488655 No cowbird eggs.
MacGi |l I i vra 052302 5380797 489649 Female observed w/ nesting materiehnsouth edge of park.
Spotted Towhee 06/01/02 5381017 489382 Built on ground under grass, shrubs, saplings. No cowbird €
White-crowned Sparrow  06/01/02 5381184 489872 Built on ground under sparse Manzanita. No cowbird chicks
Dark-eyed Junco 06/01/02 5381289 489389 No cowbird eggs.
Dark-eyed Junco 06/06/02 5382174 488579 No cowbird eggs.
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Table 6. Summary point count results by habitat.

No. points Avg. no. of birds Total no.of species Total no. of species
Habitat surveyed detected€50 m) detected €50 m) detected (unlim. radius)
Douglasfir 20 9.95 28 38
Mixed Conifer 18 10.65 33 42
Conifer Deciduous Mix 5 8.71 17 23
Red Alder 5 8.69 15 23
Shrub 19 10.49 35 50
Grassland 42 4.40 29 47
Sand Dune 2 4.46 5 9
Beach 1 1.27 1 2
Developed Area 1 16.56 4 13
All Habitats Pooled 113 6.19 55 69
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Table 7.Summary results from 20 point counts in Douglasabitat. All species detected

during Dougladir point counts are listed, including species detected anflyavers6 No . o f
Points with Detect i cofzedoindicate peaks that Wete gatectedrordy;, v a
as flyoverso No . Poimt Rawii uls HD@tectionsd excludes fI

estimated to be greater than 50 m fromtheolesedvl ndi vi dual s Detected pe
on the average number of birds detected within a 50 m radius.

No. Points with No. Points with 5em Individuals Detected
Species Detections Radius Detections per Hectare
Canada Goose 6 0 0.00
Osprey 1 0 0.00
Bald Eagle 3 0 0.00
Wild Turkey 1 0 0.00
Bandtailed Pigeon 2 1 0.06
Rufous Hummingbird 3 3 0.19
Hairy Woodpecker 1 1 0.06
Pileated Woodpecker 3 1 0.06
Olive-sided Flycatcher 6 0 0.00
Pacificslope Flycatcher 20 17 1.27
Cassin's Vireo 5 5 0.32
Hutton's Vireo 1 0 0.00
Warbling Vireo 1 0 0.00
Common Raven 3 0 0.00
Chestnutbacked Chickadee 14 14 1.27
Redbreasted Nuthatch 12 5 0.45
Brown Creeper 4 0 0.00
House Wren 2 2 0.13
Winter Wren 1 0 0.00
Goldencrowned Kinglet 2 2 0.13
Swainsa's Thrush 9 4 0.26
American Robin 16 8 0.70
Orangecrowned Warbler 13 7 0.45
Yellow-rumped Warbler 3 1 0.06
Black-throated Gray Warbler 3 2 0.13
Townsend's Warbler 5 4 0.26
Wilson's Warbler 1 1 0.06
Western Tanager 4 3 0.19
Spotted Towhee 13 12 1.27
Chipping Sparrow 4 4 0.32
Song Sparrow 5 3 0.19
White-crowned Sparrow 6 4 0.26
Dark-eyed Junco 6 5 0.45
Brown-headed Cowbird 7 5 0.38
Purple Finch 1 1 0.06
Red Crosshill 4 4 0.45
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Table 7. Summary results from 20 point counts in Doufifdgabitat. All species detected
duringDouglag i r poi nt counts are |isted, including

Points with Detectionsd excludes flyovers,; va
as flyovers. -Radi Besi DesewiibnS0 excludes fly
estimated to be greater than 50 m from the ob

on the average number of birds detected within a 50 m radius (continued).

No. Points with 5ém Individuals Detected

Species No. Points with Deteatins Radius Detections per Hectare
Pine Siskin 2 2 0.19
American Goldfinch 1 1 0.13
All Species Pooled 9.75
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Table 8.Summary results from 18 point counts in Mixed Conifer habiihspecies detded

during Mixed Conifer point counts are listed, including species detected only as flyowis.. o f
Points with Detect i cofzedoindicate peaks that Wete gatectedrordy;, v a
as flyoverso No . Poi it Rawii uls B@ludesdlyiovers and iddividuals

estimated to be greater than 50 m from the obsedvern di vi dual s Det ected pe
on the average number of birds detected within a 50 m radius.

No. Points with No. Points with 5em Individuals Detected
Species Detections RadiusDetections per Hectare
Canada Goose 1 0 0.00
Osprey 1 0 0.00
Bald Eagle 4 0 0.00
Redtailed Hawk 1 1 0.07
California Quail 1 0 0.00
Black Oystercatcher 1 0 0.00
Glaucouswinged Gull 0 0 0.00
Bandtailed Pigeon 2 1 0.07
Rufous Hummingbird 3 3 0.21
Pileated Woodpecker 1 1 0.07
Olive-sided Flycatcher 5 1 0.07
Pacificslope Flycatcher 13 13 0.99
Hutton's Vireo 1 1 0.07
American Crow 3 0 0.00
Common Raven 6 2 0.28
No. Roughwinged Swallow 1 1 0.07
Chestnutbacked Chicldee 6 6 0.50
Redbreasted Nuthatch 7 1 0.07
Brown Creeper 3 2 0.14
Bewick's Wren 3 3 0.21
House Wren 3 2 0.14
Winter Wren 10 6 0.42
Marsh Wren 1 0 0.00
Goldencrowned Kinglet 7 7 0.64
Swainson's Thrush 11 6 0.42
American Robin 14 9 1.13
Cedar Wawing 1 1 0.14
Orangecrowned Warbler 8 5 0.35
Yellow-rumped Warbler 2 1 0.07
Black-throated Gray Warbler 2 2 0.14
Townsend's Warbler 1 1 0.07
Western Tanager 2 0 0.00
Spotted Towhee 11 11 1.06
Song Sparrow 6 4 0.35
White-crowned Sparrow 4 3 0.28
Dark-eyed Junco 4 3 0.21
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Table 8. Summary results from 18 point counts in Mixed Conifer habitat. All species detected

during Mixed Conifer point counts are |isted,
Points with Det eecstvaluenaf zero mdicaté spatiesshatfwerg detected only
as flyovers. -ONRadPasnDstwewcthobB68606 excludes

fl
estimated to be greater than 50 m from the ob
on the aveage number of birds detected within a 50 m radius (continued)

No. Points with No. Points with 5em Individuals Detected
Species Detections Radius Detections per Hectare
Brown-headed Cowbird 8 8 0.64
Purple Finch 2 2 0.14
House Finch 3 2 0.14
RedCrosshill 4 4 0.57
Pine Siskin 5 5 0.78
American Goldfinch 3 2 0.14
All Species Pooled 10.65

21



Table 9.Summary results from 5 point counts in Conifer Deciduous Mix haBilatpecies
detected during Conifer Deciduous Mix point counts atedisincluding species detected only

asflyjoversO No. of Points with DetsefzdrdirainateGpedes cl| udes

that were detected only as flyovedsN o . Poimt Rawi uls D@t ecti onsbd ex

and individuals estimated be greater than 50 m from the obseréet. n di vi dual s Det ec

Hectared is based on the average number of bi
No. Points with No. Points with 5em Individuals Detected

Species Detections Radius Detections per Hectare

Canada Goose 1 0 0.00

Bandtailed Pigeon 2 1 0.26

Rufous Hummingbird 1 1 0.26

Hairy Woodpecker 1 0 0.00

Pileated Woodpecker 1 0 0.00

Pacificslope Flycatcher 5 4 1.02

Cassin's Vireo 1 1 0.26

Warbling Vireo 3 2 0.51

Northwester Crow 1 1 0.26

Chestnutbacked Chickadee 1 1 0.26

Brown Creeper 1 1 0.26

Bewick's Wren 1 1 0.26

Winter Wren 1 1 0.26

Goldencrowned Kinglet 2 2 0.51

Swainson's Thrush 5 4 1.78

American Robin 5 2 0.51

Orangecrowned Warbler 3 0 0.00

Yellow-rumped Warbler 1 1 0.26

Black-throated Gray Warbler 1 0 0.00

Western Tanager 1 0 0.00

Spotted Towhee 2 2 0.76

Song Sparrow 2 2 1.02

American Goldfinch 1 1 0.26

All Species Pooled 8.71
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Table 10.Summary results from 5 point counts in Red Alder habithspeciesdetected during

Red Alder point counts are listed, including species detected only as flyoMdrs.. o f Poi nt s
Detecti ons 6 e x csofwaereiicatelspeces that were detecteduioaly as flyovers.
O0No. Poimt Rawi uls Be@ludesdyovers and iddividuals estimated to be

greater than 50 m from the observel. ndi vi dual s Detected per Hect,
number of birds detected within a 50 m radius.

No. Points with No. Points with 5am Individuals Detected
Species Detections Radiws Detections per Hectare
Canada Goose 1 0 0.00
Redtailed Hawk 1 0 0.00
Bandtailed Pigeon 1 1 0.26
Rufous Hummingbird 1 1 0.26
Pileated Woodpecker 1 0 0.00
Pacificslope Flycatcher 5 4 1.02
Warbling Vireo 1 1 0.26
American Crow 2 0 0.00
Redbreasted Nuthatch 1 0 0.00
Bewick's Wren 2 0 0.00
Winter Wren 3 0 0.00
Goldencrowned Kinglet 2 1 0.26
Swainson's Thrush 5 3 1.02
American Robin 4 3 1.78
Cedar Waxwing 2 1 0.76
Orangecrowned Warbler 1 1 0.26
Wilson's Warbler 1 1 0.26
Spotted Towhee 2 2 0.51
Song Sparrow 2 2 0.51
Dark-eyed Junco 1 0 0.00
Brown-headed Cowbird 2 2 0.76
Red Crosshill 1 1 0.26
American Goldfinch 1 1 0.51
All Species Pooled 8.69
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Table 11.Summary results from 19 point counts in Shinalbitat.All species detected during

Shrub point counts are listed, including species detected only as flyodre.. o f Poi nt s v
Detecti ons 0 e x cslofwereirdicdtelspeces that were detecteduoaly as flyovers.
O0No. Poi mRa dwiutsh DE® ecti onsd excludes flyovers

greater than 50 m from the observel. ndi vi dual s Detected per Hect,
number of birds detected within a 50 m radius.

No. Points with No. Poirts with 50m Individuals Detected
Species Detections Radius Detections per Hectare
Bald Eagle 1 0 0.00
Northern Harrier 1 0 0.00
Redtailed Hawk 2 0 0.00
California Quail 1 1 0.13
Black Oystercatcher 1 0 0.00
Glaucouswinged Gull 1 0 0.00
Bandtailed Pigeon 1 0 0.00
Rufous Hummingbird 7 7 0.60
Hairy Woodpecker 2 0 0.00
Northern Flicker 4 1 0.07
Pileated Woodpecker 1 1 0.07
Olive-sided Flycatcher 3 0 0.00
Willow Flycatcher 1 0 0.00
Pacificslope Flycatcher 8 5 0.34
Cassin's Vireo 2 2 0.13
American Crow 8 2 0.13
Common Raven 2 0 0.00
Barn Swallow 2 1 0.07
Chestnutbacked Chickadee 3 3 0.27
Redbreasted Nuthatch 4 1 0.07
Brown Creeper 1 1 0.07
Bewick's Wren 3 1 0.07
House Wren 2 2 0.13
Marsh Wren 4 3 0.20
Swainson's Thrush 11 11 0.74
American Robin 18 11 1.07
European Starling 1 0 0.00
Cedar Waxwing 2 1 0.27
Orangecrowned Warbler 12 4 0.27
Yellow Warbler 1 1 0.07
Yellow-rumped Warbler 3 2 0.13
Black-throated Gray Warbler 2 1 0.07
Townsend's Warbler 1 0 0.00
MacGillivray's Warbler 2 1 0.13
Common Yellowthroat 5 3 0.20
Wilson's Warbler 1 0 0.00
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Table 11. Summary results from 19 point counts in Shrub habitat. All species detected during

Shrub point counts are |isted, including spec
Detection6 excl udes flyovers; values of zero indic
O0No. Poimt Rawi uls D@t ecti onsd excludes flyover

greater than 50 m from the obskasedentheavérbgedi vi d
number of birds detected within a 50 m radius (continued).

No. Points with No. Points with 5ém  Individuals Detected
Species Detections Radius Detections per Hectare
Western Tanager 2 2 0.13
Spotted Towhee 12 10 0.87
ChippingSparrow 1 1 0.07
Savannah Sparrow 2 1 0.07
Song Sparrow 7 4 0.40
White-crowned Sparrow 9 4 0.40
Dark-eyed Junco 1 1 0.07
Black-headed Grosbeak 1 0 0.00
Redwinged Blackbird 3 2 1.07
Brown-headed Cowbird 9 7 0.94
House Finch 7 3 0.40
Red Crosshill 0 0 0.00
Pine Siskin 4 2 0.27
American Goldfinch 7 7 0.67
All Species Pooled 10.66
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Table 12.Summary results from 42 point counts in Grassland habBilagpecies detected during

Grassland point counts are listed, including species deteatgd®flyovers6 No. of Poi nt s
Detecti ons 6 e x csofwaereiicatelspeces that were detecteduioaly as flyovers.
O0No. Poimt Rawi uls D@t ecti onsd excludes flyover
greater than 50 m from théserver6 | ndi vi dual s Detected per Hect,
number of birds detected within a 50 m radius.

No. Points with No. Points with 5am Individuals Detected
Species Detections Radius Detections per Hectare
Pacific Loon 2 0 0.00
Doube-crested Cormorant 2 0 0.00
Canada Goose 3 0 0.00
Surf Scoter 1 0 0.00
White-winged Scoter 5 0 0.00
Redbreasted Merganser 1 0 0.00
Bald Eagle 13 0 0.00
Redtailed Hawk 6 1 0.03
California Quail 2 0 0.00
Glaucouswinged Gull 11 3 0.15
Rufous Hunmingbird 6 6 0.21
Northern Flicker 4 1 0.03
Olive-sided Flycatcher 6 0 0.00
Willow Flycatcher 2 0 0.00
Pacificslope Flycatcher 2 1 0.03
American Crow 18 1 0.03
Common Raven 5 0 0.00
Tree Swallow 1 0 0.00
Violet-green Swallow 1 0 0.00
Cliff Swallow 1 1 0.03
Chestnutbacked Chickadee 2 1 0.03
Bushtit 1 0 0.00
Redbreasted Nuthatch 1 0 0.00
Bewick's Wren 8 2 0.09
House Wren 5 3 0.09
Winter Wren 2 1 0.03
Swainson's Thrush 4 1 0.03
American Robin 15 6 0.21
European Starling 6 1 0.03
Orangecrowned Warbler 7 3 0.12
Townsend's Warbler 1 0 0.00
Common Yellowthroat 3 0 0.00
Western Tanager 3 1 0.06
Spotted Towhee 14 3 0.09
Chipping Sparrow 2 2 0.09
Vesper Sparrow 3 1 0.03
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Table 12. Summary results from 42 point counts in Grassland h#@itspecies detected during

Grassland point counts are |listed, including
Detectionsd excludes flyovers; values of zero
O0No. Poi imtRadiuskiett tc5 0 onsdé excludes flyovers and
greater than 50 m from the observer. &6l ndivid

number of birds detected within a 50 m radicentinued)

No. Points with No. Points with 50m Individuals Detected
Species Detections Radius Detections per Hectare
Savannah Sparrow 33 27 1.39
Song Sparrow 3 1 0.06
White-crowned Sparrow 26 12 0.46
Dark-eyed Junco 1 1 0.03
Redwinged Blackbird 10 1 0.06
Brewer's Blackbird 3 1 0.03
Brown-headed Cowbird 8 2 0.09
House Finch 9 6 0.39
Red Crosshill 1 0 0.00
Pine Siskin 4 3 0.12
American Goldfinch 11 6 0.36
All species pooled 4.40
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Table 13.Summary results from 2 point counts in Sand Dune haBiliadpecies detected during

SandDune point counts are listed, including species detected only as flyovldre.. o f Poi nt s
with Detecti onsO sofkerdinddatespetids that wezerdstectedvoaly as e
fyoverss6 No. Poimt Rawii uls D@t ect i omlsdivideals estimatkek s f | y
to be greater than 50 m from the obseréet. ndi vi dual s Detected per He
average number of birds detected within a 50 m radius.

No. Points with No. Points with 5em Individuals Detected
Species Detections Radius Detections per Hectare
Bald Eagle 1 0 0.00
Glaucouswinged Gull 0 0 0.00
American Robin 1 1 1.27
European Starling 2 0 0.00
Vesper Sparrow 1 1 0.64
Savannah Sparrow 2 2 1.27
White-crowned Sparrow 1 1 0.64
House Finch 1 1 0.64
American Goldinch 0 0 0.00
All Species Pooled 4.46
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Table 14 Summary results from 1 point count in Beach habiltspecies detected during the

Beach point count are listed, including species detected only as flyovidrs.. o f Poi nt s w
Det e ct iludes Bydverg xalueof zero indicate species that were detected only as flyovers.
O0No. Poimt Rawi uls D@t ecti onsd excludes flyover

greater than 50 m from the observel. ndi vi dual s Det e conthelavgmage Hect .
number of birds detected within a 50 m radius.

No. Points with No. Points with 5em Individuals Detected
Species Detections Radius Detections per Hectare
Bald Eagle 1 0 0.00
Savannah Sparrow 1 1 1.27
All Species Pooled 1.27
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Table 15.Summary results from 1 point count in Developed Area haBitlespecies detected
during the Developed Area point count are listed, including species detected only as flyovers.
ONo. of Points with De tsefzdrdirgoate §pecextitatweré e s f | y o

detected only as flyover6. No. Poi mt Rawii wuls D@t ecti onsd excl uc

individuals estimated to be greater than 50 m from the obséntlem di vi dual s Det ect

Hectared is based on tededwithiveeb0 mpdusnumber of bi
No. Points with No. Points with 5am Individuals Detected

Species Detections Radius Detections per Hectare

Canada Goose 1 1 10.19

Glaucouswinged Gull 1 1 1.27

Pileated Woodpecker 1 0 0.00

Warbling Vireo 1 0 0.00

Redbreasted Nuthatch 1 0 0.00

Swainson's Thrush 1 0 0.00

American Robin 1 1 2.55

European Starling 1 1 2.55

Common Yellowthroat 1 0 0.00

Spotted Towhee 1 0 0.00

Song Sparrow 1 0 0.00

White-crowned Sparrow 1 0 0.00

Brown-headed Cowbird 1 0 0.00

All Species Pooled 16.56
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Table 16. Apparent density (birds per ha) of all species detected during at least one poiAppawent density is based only on

individuals detected within 50 m of the obsenp e c i e-® wintdh c@ t e dtat ¢olmmna Weke detdctadeonlyhaa ftyovers
or at distances greater than 50 m.

Conifer
Mixed  Deciduous
Species Douglasfir ~ Conifer Mix Red Alder Shrub  Grassland Sand Dune Beach Developed

Pacific Loon -- - - - - - - - -
Doublecrested Cormorant -- - - - - - - - -
Canada Goose -- - - - - - - - 10.19
Surf Scoter -- -- - - - - - - -
White-winged Scoter - - - - - - - - -
Redbreasted Merganser -- - - - - - - - -
Osprey -- -- -- - - - - - -
Bald Eagle - - - - - - - - -
Northern Harrier -- -- - - - - - - -
Redtailed Hawk -- 0.07 -- -- -- 0.03 -- -- -
Wild Turkey -- -- - - - - - - -
California Quail -- -- -- -- 0.13 -- -- - -
Black Oystercatche -- - - - - - - - -
Glaucouswinged Gull -- -- -- -- -- 0.15 -- -- 1.27
Bandtailed Pigeon 0.06 0.07 0.26 0.26 -- -- -- -- -
Rufous Hummingbird 0.19 0.21 0.26 0.26 0.60 0.21 - - -
Hairy Woodpecker 0.06 - - - - - - - -
Northern Flcker -- -- -- -- 0.07 0.03 -- -- -
Pileated Woodpecker 0.06 0.07 -- -- 0.07 -- -- -- --
Olive-sided Flycatcher - 0.07 - - - - - - -
Willow Flycatcher - - - - - - - - -
Pacificslope Flycatcher 1.27 0.99 1.02 1.02 0.34 0.03 -- -- --
Cassinbés Vireo 032 -- 0.26 -- 0.13 -- -- -- --
Huttonbés Virec -- 0.07 - - - - - - -
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Table 16. Apparent density (birds per ha) of all species detected during at least one point count. Apparent densaylisdrased
individuals detectedwithi 50 m of t he ob&®eirnvegirc atSepeciiresalwl tmi e habitat co
or at distances greater than 50 m (continued).

Conifer
Mixed  Deciduous

Species Douglasfir ~ Conifer Mix Red Alder  Shrub Grass SandDune Beach Developed
Warbling Vireo -- -- 0.51 0.26 -- -- -- - -
American Crow -- -- 0.26 -- 0.13 0.03 -- -- -
Common Raven -- 0.28 -- -- - - - - -
Tree Swallow -- - - - - - - - -
Violet-green Swallow -- - - - - - - - -
N. Roughwinged Swallow -- 0.07 - - - - - - -
Cliff Swallow -- -- - - - 0.03 - - -
Barn Swallow -- -- -- -- 0.07 -- -- - -
Chestnutbacked Chickadee 1.27 0.50 0.26 -- 0.27 0.03 -- -- --
Bushtit -- -- - - - - - - -
Redbreasted Nuthatch 0.45 0.07 -- -- 0.07 - - - -
Brown Creeper 0.00 0.14 0.26 -- 0.07 -- -- -- --
Bewi ckds Wren -- 0.21 0.26 -- 0.07 0.09 -- -- --
House Wren 0.13 0.14 -- -- 0.13 0.09 - - -
Winter Wren -- 0.42 0.26 -- -- 0.03 -- -- --
Marsh Wren -- -- -- -- 0.20 -- -- - -
Goldencrowned Kinglet 0.13 0.64 0.51 0.26 - - - - -
Swainsonds Thr 0.26 0.42 1.78 1.02 0.74 0.03 -- -- --
American Robin 0.70 1.13 0.51 1.78 1.07 0.21 1.27 -- 2.55
European Starling -- -- -- -- -- 0.03 -- -- 2.55
Cedar Waxwing -- 0.14 -- 0.76 0.27 -- -- -- --
Orangecrowned Warbler 0.45 0.35 -- 0.26 0.27 0.12 -- -- --
Yellow Warbler -- -- -- -- 0.07 -- -- -- -
Yellow-rumped Warbler 0.06 0.07 0.26 -- 0.13 -- -- -- --
Black-throated Gray Warbler 0.13 0.14 -- -- 0.07 -- -- - -
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Table 16. Apparent density (birds per ha) of all species detected during at least one point count. Apparent densaylisdrased
individuals detected withi-& badmcat ethe nodverke deteetad enlyBpflpoversa ¢ wio
or at distances greater than 50 m (continued).

Conifer
Mixed  Deciduous
Species Douglasfir ~ Conifer Mix Red Alder  Shrub Grass Sand Dune Beach Developed
Townsendbés War 0.26 0.07 -- - - - - - -
MacGillivrayod: -- -- -- -- 0.13 - - - -
Common Yellowthroat -- -- -- -- 0.20 -- -- -- -
Wil sonds War bl 0.06 -- -- 0.26 -- - - - -
Western Tanager 0.19 -- -- -- 0.13 0.06 -- -- -
Spotted Towhee 1.27 1.06 0.76 0.51 0.87 0.09 -- -- --
Chipping Sparrow 0.32 -- -- -- 0.07 0.09 -- -- -
Vesper Sparrow -- -- -- -- -- 0.03 0.64 -- --
Savannah Sparrow - -- -- - 0.07 1.39 1.27 1.27 --
Song Sparrow 0.19 0.35 1.02 0.51 0.40 0.06 -- -- --
White-crowned Sparrow 0.26 0.28 -- -- 0.40 0.46 0.64 -- --
Dark-eyed Junco 0.45 0.21 -- -- 0.07 0.03 -- -- -
Black-headed Grosbeak -- - - - - - - - -
Redwinged Blackbird -- -- -- -- 1.07 0.06 - -- -
Brewer 6s Bl acl -- -- -- - - 0.03 - - -
Brown-headed Cowbird 0.38 0.64 -- 0.76 0.94 0.09 -- -- --
Purple Finch 0.06 0.14 - - - - - - -
House Finch -- 0.14 -- -- 0.40 0.39 0.64 -- --
Red Crosshill 0.45 0.57 -- 0.26 -- -- -- -- -
Pine Siskin 0.19 0.78 -- -- 0.27 0.12 -- -- --
American Goldfinch 0.13 0.14 0.26 0.51 0.67 0.36 -- -- -
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Table 17 Apparent density estimates (based on 50 m radius detections and uncorrected for detectability) and program Distance
density estimates (corrected for detectability) in forested habitats for all species with at least 4hs@tettiose habitats.

Naive Estimate DISTANCE-based Estimate
Species and Habitat Birds/ha Birds/ha CV df 95% C. I.
Pacificslope Flycatcher
Douglasfir 1.27 2.96 18.8 80 (2.04, 4.29)
Mixed Conifer 0.99 2.40 25.8 46 (1.44,4.0)
Conif./Decid. Mix 1.02 2.28 17.0 62 (1.63, 3.19)
Red Alder 1.02 3.65 22.9 18 (2.27, 5.85)
Shrub 0.34 0.72 38.6 28 (0.33, 1.55)
Swainsonbés T
Douglasfir 0.26 1.01 33.5 36 (0.52, 1.95)
Mixed Conifer 0.42 0.93 318 35 (0.50, 1.75)
Conif./Decid. Mix 1.78 3.36 24.1 19 (2.05, 5.52)
Red Alder 1.02 3.03 21.3 35 (1.97, 4.64)
Shrub 0.74 1.06 28.3 45 (0.61, 1.86)
American Robin
Douglasfir 0.70 3.16 24.0 a7 (2.97, 5.09)
Mixed Conifer 1.13 3.39 23.2 45 (2.13, 5.37)
Conif./Decid. Mix 0.51 4.22 18.5 28 (2.89, 6.15)
Red Alder 1.78 5.16 36.6 6 (2.15, 12.39)
Shrub 1.07 3.70 20.9 62 (2.45, 5.60)
Orangecrowned Warbler
Douglasfir 0.45 0.64 36.4 54 (0.31, 129)
Mixed Conifer 0.35 0.38 41.2 51 (0.17, 0.84)
Conif./Decid. Mix -- 0.51 51.3 10 (0.17, 1.50)
Red Alder 0.26 0.17 104.7 5 (0.02, 1.59)
Shrub 0.27 0.58 38.3 54 (0.28, 1.22)
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Table 17. Apparent density estimates (based on 50 insrddtections and uncorrected for detectability) and program Distance
density estimates (corrected for detectability) in forested habitats for all species with at least 40 detections intétese hab
(continued).

Naive Estimate DISTANCE-based Estimate
Species and Habitat Birds/ha Birds/ha CV df 95% C. I.
Spotted Towhee
Douglasfir 1.27 7.86 28.6 51 (4.48, 13.80)
Mixed Conifer 1.06 7.07 30.2 42 (3.90, 12.84)
Conif./Decid. Mix 0.76 4.49 69.3 5 (0.87, 23.26)
Red Alder 0.51 3.00 64.1 5 (0.65, 13.79)
Shrub 0.87 5.91 29.8 45 (3.29, 10.64)
Brown-headed Cowbird
Douglasfir 0.38 1.65 37.6 28 (0.78, 3.47)
Mixed Conifer 0.64 1.83 33.9 27 (0.93, 3.60)
Conif./Decid. Mix - --
Red Alder 0.76 1.98 68.5 5 (0.38,10.34)
Shrub 0.94 2.95 40.4 25 (1.32, 6.57)

35



Table 18 Apparent density estimates (based on 50 m radius detections and uncorrected for detectability) and program Distance
density estimates in Grassland habitat for all spedigsat/least 40 detections in open habits@ues for the three other open

habitats, Sand Dune, Beach, and Developed Area are not presented because no more than 2 point counts were conducted in any of
them.

Naive Estimate DISTANCE-based Estimate
Spedes Birds/ha Birds/ha CV df 95% C. I.
European Starling 0.03 0.12 62.1 47 (0.04, 0.38)
Savannah Sparrow 1.39 6.44 22.4 110 (4.15, 9.99)
White-crowned Sparrow 0.46 0.49 24.1 86 (0.31, 0.79)
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Figure 1.

Field-based habitat classifications of point count locations at American Camp.
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Figure 2. Field-based habitat classifications of point count locations at English Camp.
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Figure 3. Pacific Loon point count detections.
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Figure 4. Double-crested Cormorant point count detections.
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Canada Goose
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(O Points with no detections
@® CAGO detected within 50 m
O CAGO detected, but not within 50 m

Figure 5. Canada Goose point count detections.
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Surf Scoter
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(O Points with no detections
@® SUSC detected within 50 m
(O SUSC detected, but not within 50 m

Figure 6. Surf Scoter point count detections.
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