2012 Sage Sparrow Surveys and Breeding Season Point Counts
Boardman Conservation Area
Boardman, Oregon

(Photo from Moore 2006)

Prepared by
Catherine Engelman
Avian Ecologist
The Nature Conservancy- Oregon Chapter
cengelman@tnc.org



Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Table of Contents

(R o A I o] (T3 Lo Lo N o= U TSRS iii
T agoTe [¥To1 4T} o HUU T TP PSROPRP 1
A0 e 1Y Y =T TR 1
=YY o] oo 1= IO TP T PSP PROPROPRRRPRRN 3
IMLEENOAS ...ttt ettt e s b e s he e s et e st e bt e bt e bt e b e e be e ea et ettt e bt e nb e e nhnesaneeane e 3
Y o Lo [ K] TP PPPPPUPRPPPPPPTPRN 3
T o) o] gl =2 £ TP P PP PP P PO PP PPPPPPPPPPPPPRPPPRS 3
POINE COUNTS ...t s e s et e s s e e s e s r e e s e s r e e e s s aar e e e e e nreneesanneneeennneneesannes 4

AV A=T= Loy o Lo ] XY o g =T o PP PPPPPPRPPPRPPPRS 4

Bl SUNVEBYS. ..etteee ettt ettt e e ettt e e et e e e et teeeeeateee e e saeeeeaasseeeeaassaeesanssaeeesnssaesaanstaeesannrenens 4
SAEE SPAITOW SUIVEYS ..iiiiieieeeeeieeeeeeeeeese e e s e e e s s e e s e s s s s s es s s s s s s s s s s s s s s s s s s sssssssssssssssssssssssssssssssssssssssssssssssssssssssnsses 4

[ NYZ=T a1 0T YOO P U RURURURPRPPPRPPPRPRRt 5
TEITIEOIY IMAPPING ceeeiiiieeiiteee ettt ettt e e e e e sttt e e e e e s s ettt e e e e s e s asnbbbeeeeeessasasnseeaeeeeessannsnrees 6

20T o] oo [¥ ot 1Y/ I YU (ol ol <1y 7
RESUIES ..ttt ettt et b e s bt e s bt e sae e e et e et e e bt e bt e eh e e e ae e ea bt et e e bt e b e e abeesheesateeareereenne 7
] o L=Tof [T ] 7
T o) o] gl N =2 £ T PO P PP P PP PU PP PTRUPPRPPPRPRPRPPPRPRRS 8
POINT COUNTS ...ttt ettt e st e s et e e s s b e e e s b et e e e s n et e e s aaneeee s anreeesannreeesannreeesannnes 9
VBB ETATION ASSESSIMEBNT. . eiiiiiiiiiiiiiieeeee ettt e e e ettt e e e e e s st tbeeeeeessssaasbtaaeeeesssssssrasaeeeesssssssraeaeeens 9

2 T o I V1Y AP 9
SAEE SPAMTOW SUIVEYS .. ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeaaeaeaeeeas 10

T aNVZ=T o 1 o VPPt 10
TEITIEOIY IMAPPING ceeieiiiiiiiiiieeee ettt e e e e s st at et e e e e s e saabaraeeeeessasassbeaaeeeesssassssseaaeeessnsanssnnes 11
REPIOTUCTIVE SUCCESS. .. utiiiiiiiiiieiiiie e ettt e ettt e e et e e et e e e sbb e e e e s steeeesabaeeessbaeeessbeeeessseaeeansseeesssasens 12
D11y o{ U1 o o PSPPSR TSP 13
POINT COUNTS ..ottt e sttt e st e e s s et e e s s be e e e s sre e e e s sneeeessneeeessanes 13
SAEE SPAMTOW SUIVEYS ...t e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeeeaeeeas 13
Future Survey RECOMMENAAtIONS. .......uiiiiiiiiiciiiiee e e e e e e s rr e e e e e e e ssnbeneeeeeeseesannnnnns 18

Management RECOMMENTALIONS ......ccuiiiiiiiiiie et ese e e e et e e e e sate e e e sbraeeesnreeeesanes 20



Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Table of Contents (cont.)

AL ettt h e bt e h et et e e Rt e b e e she e sab e e re e bt e beenneeanees 22
F iU S . eeeeeeieieieieeeeet ettt et e et ee ettt ettt ee e e e e ee e e e e ee e e ee e e ee e e aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenreeereterererererrrnrnres 30
LItErature CItO .o eeie ettt ettt e st e sttt e sat e e s be e e s ab e e s beeeameeesabeeesseeesareeeneeesareeeanes 48
AN o 01T o Lol TSP URRRN 54
Appendix 1: Point CouNnt Data ViSit L......ccocciiiiiiiiiiie ettt e e e e st e e e saae e e e e araeeesnaaee s 55
Appendix 2: Point CouNt Data ViSit 2......ciccciiiiiiiiie ettt ettt e e e e ate e e e saae e e s e aaaeeesnaaee s 63



Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

List of Tables and Figures

TABIES ..ttt 22-29
Table 1: Species detected on the BCA in 2012, 2006, and 2003, and the NWSTF in 2001............ 23-26
Table 2: Vegetation at point count stations in 2003 and 2012........ccccoueeeeiiiieeeeiiieee e e e 27
Table 3: Size and Reproductive Success of Sage Sparrow Territories on the BCA in 2012................. 28
Table 4: Juvenile Sage Sparrow Detections on the BCA N 2012........ccueeeiiiiieeiiiiieeeiireeeecreee e 29
Table 5: Number and location of Sage Sparrow territories 2003-2012 on the BCA...........cccceeeeeennees 29
FIBUIES ...ttt bbb bbbt a bbbt a e s s e 30-48
Figure 1: Location of the BCA and NWSTF ......ooiiiiiie ettt ettt e et e e e vae e e s earre e e e 31
Figure 2: The extent to which the 2008 wildfire burned sagebrush habitat on the BCA ................... 32
Figure 3: Locations of breeding bird point count stations onthe BCA..........ccccovvveeieeeeicciiieeee e, 33
Figure 4: 2012 sage sparrow area Search Plots ... e 34
Figure 5: Example of typical spotmapping data......cccceeeecciiiiiiii e e 35
Figure 6. Raptor nest locations on the BCA IN 2012, ......oovieiiiiiieeiiee et erree et e e e 36
Figure 7: Changes in general vegetation between 2003 and 2012. ........ccceeecieeeecciieeeecciee e 37
Figure 8: Classification of point count stations in 2003 and 2012........ccccccevvviereeriieeeeniiee e 38
Figure 9: Number of stations in each condition class in 2003 and 2012. .......cccccceevieeriieenieenseeennnen. 39
Figure 10: Changes in condition class between 2003 and 2012. ......cccoccieiiriiieienniieee e 39
Figure 11a. Average maximum detections per StatioN......cc.ccceeeeciieeeeciiee e e e 40
Figure 11b. Percentage of points with at least one detection on either visit for each species.......... 40
Figure 12: Average maximum detections per station for selected species in all survey years. ......... 41
Figure 13: Changes in abundance for selected SPECIeS. ....iivvviiiieiiiiieiiee e 42
Figure 14. Species Frequency on SAGS area search plots.......cccvvvieiieiiieie st 43
Figure 15: Overview of sage sparrow detections on area search plots in 2012.......ccccccccvvvviierennne. 44
Figure 16: Sage sparrow territories in South Boeing pasture. .......c.ccceeecveeeecciieeeccciee e 45
Figure 17: Sage sparrow incidental detection in Doherty pasture ........ccccceecieeeeciieeeccciee e 46
Figure 18: Overview of historic and current distribution of sage sparrow territories on the BCA.....47



Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Introduction

Sage sparrows, (Amphispiza belli), are one of several species chosen as conservation
targets under a Multi-Species Candidate Conservation Agreement with Assurances (MSCCAA)
covering the Boardman Conservation Area (BCA). The MSCCAA was prepared through a
collaborative effort in 2003 among The Nature Conservancy (TNC), the U.S. Fish and Wildlife
Service, Threemile Canyon Farms, Portland General Electric, and the Oregon Department of
Fish and Wildlife (DEA 2004). In 2001, prior to the MSCCAA, TNC entered into a lease
agreement with Threemile Canyon Farms, (a subsidiary of Boeing Agricultural Industrial
Company), to manage the BCA. Threemile Canyon Farms originally established the BCA in
compliance with a litigation settlement over proposed water withdrawals from the Columbia
River. This resulted in the conservation of one of the largest remaining patches of native
grasslands and shrubsteppe in the Columbia Basin Ecoregion (Nelson 2003). The MSCCAA was
developed in support of TNC’s management goal for the property, which is to “protect, maintain,
and restore the native bunchgrass and shrub-steppe ecosystems and their associated at-risk
species” (Nelson 2007).

The sage sparrow was chosen as a target species to indicate health of the shrubsteppe
community because it is a sagebrush obligate that has shown declines both in population and
distribution (Peterjohn and Sauer 1999, Knick and Rotenberry 2002). The sage sparrow was an
appropriate choice as an indicator species because they are extremely sensitive to multi-scale
habitat alterations, and population declines may indicate imminent collapse of shrubsteppe
ecosystems (Rotenberry and Knick 1999, Knick and Rotenberry 2000, Knick et al. 2003). A
monitoring program for sage sparrows on the BCA began in 2003, and was repeated every three
years. This report describes the results of the fourth tri-annual sage sparrow surveys conducted
on the BCA. This report also describes the creation of a species list, raptor nest locations, and

bird point count surveys for the BCA in 2012.

Study Area

The 22,642 acre BCA is located southwest of Boardman, Oregon in Morrow County
(Figure 1). The BCA is bordered on the east by the U.S. Naval Weapons Systems Training
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Facility at Boardman (NWSTF). The Portland General Electric (PGE) Boardman Coal Plant
operates on a property surrounded by the inner western corner of the BCA. The north-south
border between PGE and the BCA follows Carty Reservoir, a 1,154 acre reservoir which was
initially created by Portland General Electric for storage of cooling water. The remaining

landscape surrounding the BCA is dominated by agriculture (Nelson 2003).

The BCA is part of the Umatilla Basin or Umatilla Plateau which is the Oregon section of
the Columbia Basin Ecoregion (Kagan et al. 2000) . The BCA along with the contiguous
NWSTF comprise the largest remaining patch of undeveloped habitat in the Umatilla Basin
(Nelson 2003). Historically, the Umatilla Basin contained a vast expanse of continuous
sagebrush habitat which supported substantial populations of shrubsteppe birds (Gabrielson and
Jewett 1940). Currently within the Umatilla Basin over 85% of sagebrush steppe has been lost,
primarily through conversion to agriculture (Kagan et al. 2000). The BCA and NWSTF contain
the best remnants of sagebrush ecosystems in the Columbia Basin (Kagan et al. 2000), and also
support the only remaining breeding populations of sage sparrows within Morrow county
(Humple and Holmes 2001).

Since the sage sparrow monitoring program began in 2003, there have been several major
changes to the landscape within and around the BCA, including changes in grazing, a large
wildfire, and the development of wind farms within the Umatilla Plateau.

In the late spring of 2005 grazing was discontinued on the BCA. Six years post-grazing
Elseroad (2011) found decreases in native annual forbs and species richness, and found that
cheatgrass (Bromus tectorum) had increased. However, Elseroad (2011) noted that it was
uncertain whether the increase in cheatgrass was due to the removal of grazing or other climatic

conditions.

Approximately 14,000 acres of the BCA burned in a wildfire in the summer of 2008. This
fire burned over a third, (~2,489 of 6,139 acres), of the sagebrush habitat on the BCA (Figure 2).
In the three years following the fire, shrub frequency decreased on the BCA, and the frequency

of cheatgrass increased (Elseroad 2011).
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In the past 6 years there has been a rapid increase in wind energy projects in the
Columbia Basin. In Morrow County the Willow Creek wind farm, the Three Mile Canyon wind
farm, and Echo Windfarms all became operational in 2009 (RNP, accessed 2012). Windfarms
have clearly changed the landscape matrix surrounding the BCA as they are now visible from
nearly all locations on the BCA. However, it is unknown what effect the windfarms may have on
the BCA.

For a more complete description of the BCA please refer to Nelson (2003) and Elseroad (2002).

Personnel and Equipment

Previous surveys were conducted by Morgan Omdal in 2003 (Omdal 2003), Randall
Moore in 2006 (Moore 2006), and by James Brennan, Jasmine Graves, Melissa Reynolds, and
Teresa Wicks, under the supervision of Douglas Robinson in 2009 (Robinson 2009). In 2012 the
surveys were primarily conducted by myself, Catherine Engelman (CAE), but were occasionally
assisted by Maile Uchida (MU), Jennie Russell (JR), and Mary Meier (MM). Leslie Nelson
assisted in all years with project oversight and vegetation identification. Field data was collected
using a Trimble Juno SB GPS with ArcPad 10, and a Bushnell Legend 1200 ARC Rangefinder.

Methods
Species List

A record of all birds detected on the BCA, or adjacent to the BCA, (primarily on Carty
Reservoir), was kept throughout the season. The list includes birds detected on the standardized

surveys, as well as incidental observations.

Raptor Nests

Locations of raptor nests were documented incidentally throughout the season. All large
junipers encountered while conducting sage sparrow area searches were examined for evidence

of nesting activity by raptors. If raptors were present the tree was viewed from a distance with
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binoculars, and the tree’s location was collected by using the GPS units’ offset point option.
Distance and bearing to the tree with were measured with a rangefinder and compass. If a nest
was present in a tree, but no raptors were present the tree and nest were examined for evidence of
recent nesting activity. Nests were identified primarily by the presence of adults or nestlings, but
several recently failed or fledged nests were identified by feathers, whitewash, pellets, nest type,

or any other evidence of recent reproduction which could be used to identify the species.
Point Counts

Vegetation Assessment

Omdal (2003) used the plant community classification system devised by Elseroad
(2002) to classify the vegetation type and ecological condition within each 50m radius point
count station. For more details about the methodology used to select points and classify
vegetation refer to Omdal (2003) and Elseroad (2002). Each station was revisited in 2012, and
the community type and condition was verified or updated using the same methodology. A map

of the point count stations is shown in Figure 3.

Bird Surveys

Point counts were conducted at 61 roadside stations following the protocol described by
Ralph et al. (1993). Each station was surveyed twice. The first round of surveys was started
during the last week of April and was conducted from April 30-May 9. The second round of
surveys was started during the last week of May and was conducted from May 31-June 8.
Surveys were primarily conducted for the four hours following sunrise, and were not conducted
past 10:00 am. Bird detections were recorded for an unlimited distance, but were classified as
within a 50m-radius circle, outside a 50m-radius circle, and flyovers. Each point was surveyed
for five minutes, and detections occurring within the first three minutes were recorded separately

from detections occurring during the final two minutes of the survey.

Sage Sparrow Surveys

The goal of the sage sparrows surveys on the BCA was to 1) inventory all sagebrush
habitat on the BCA to locate all the habitat on the BCA utilized by breeding sage sparrows; 2)
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determine the number of breeding sage sparrow territories in areas on the BCA where breeding
sage sparrows are present; and 3) determine how many sage sparrow territories on the BCA

successfully produce fledglings.

Inventory

Omdal (2003), Moore (2006), and Robinson (2009) each stated that all sagebrush habitat
on the BCA was searched. However, there is > 6,000 acres of sagebrush habitat on the BCA,
which takes a substantial effort to search exhaustively. In all previous survey years no method
was utilized to delineate and track the areas covered or to track survey effort in each area, with
the result being that each survey is incomparable to each other. In 2012 | created a system to
correct this oversight and to increase the accountability of the sage sparrow monitoring program.

This standardized method should also make it possible to compare results between survey years.

Site Selection A 500 meter grid overlay was created for the entire BCA in ArcMap.
Using the vegetation layer developed by Elseroad (2002), all grid sections that contained a
vegetation community dominated by sagebrush were selected to be surveyed (Figure 4). This
resulted in 247 plots ranging from .004 to 25 hectares. Site visits determined that 58 of the plots
were not suitable due to small size or lack of sagebrush. Fifteen additional plots were determined
to be unsuitable after they were surveyed. A further 42 plots were not surveyed due to time
constraints. The 42 unsurveyed plots were skinny strips of sagebrush located in ravines, and had

an extremely low probability of containing sage sparrows.

Area Searches Area searches were conducted on 147 plots between April 10 and July 11
in 2012. Each plot was systematically searched for sage sparrows. Only the areas of each plot
containing sagebrush was covered. The GPS unit’s tracklog was used to assure even coverage of
each plot. For each survey the plot number, date, start time were recorded. The total time spent
completing the survey, and all species detected on the plot were also recorded. Surveys took
between 8 and 202 minutes to complete. If a new sage sparrow was detected during a survey the
survey was paused and the bird followed for ~ 20-30 minutes, then the survey was resumed.
Playback surveys were utilized 0-3 times within each plot in locations selected based on the
observers best judgment. Playback surveys were conducted by broadcasting a recording of a sage

sparrow song, then listening for a response for 1-2 minutes following the recording. In addition
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to the area search plots, the area containing the territories from 2009 in Schoolhouse pasture was

surveyed nine times over the course of the season.
Territory Mapping

Omdal (2003) and Moore (2006) tracked individual sage sparrows for as long as possible
on each visit. Areas containing sage sparrows were revisited at least once a week. Territories
were considered confirmed if territorial birds could be followed for over 20 minutes on three
visits. Robinson (2009) used a combination of the flush mapping (Reed 1985) and Targeted
Species Sampling Protocol (TASP) described in Humple and Holmes (2001) to locate and
delineate territories. Territories were then revisited weekly. In all three years, bird locations were
mapped by taking a single point directly at each shrub where a bird was located. Data linking
bird movements or counter-singing were not recorded in a standard way on the BCA in any of
these years.

In 2012, I improved the methodology by adapting the spotmapping protocol used in the
SageSTEP project, (Leu unpublished data), to the needs of the BCA sage sparrow monitoring
program. | partially retained the methodology from 2003 and 2006 in that the areas in which sage
sparrows were detected were revisited at least once a week, and each territory was monitored at
least once a week. Individual birds were tracked for at least 20 minutes if possible, and a territory
was considered confirmed if birds could be followed for at least 20 minutes on three separate
occasions (Omdal 2003, Moore 2006).

In 2012, rather than flushing the birds from their perch sites, the observer primarily
followed birds from a distance, and perch sites were recorded using the offset point option on the
GPS unit. Distance and bearing to the bird were measured with a rangefinder and compass, or
were estimated if the bird could not be seen. This methodology was chosen because it allowed
the observer a greater ability to watch the bird’s activity without disturbing the bird, and
increased chances of observing reproductive behavior. Movements of an individual bird were
linked to each other, allowing a record of the bird’s movements to be shown in ArcMap.
Counter-singing between males was recorded. The majority of counter-singing events were

recorded at least one time for each pair of males on each visit. Detections of multiple birds,
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either of pairs or of birds of unknown relationships, were also recorded. For each bird detection,
a detection type code was recorded which shows whether the detection was visual, a song, a call,
some other type of detection, or a combination of detection types. It was assumed that all

detections that were not visual were an estimated location rather than an exact location.

Counter-singing events were the primary data used to separate territories from each other.
The exact shapes of territories were drawn using the visual observations whenever possible. The
birds were not color banded, so in many instances assignment of points to a territory was
difficult. An example of data typically collected in 1-3 spotmapping sessions can be seen in
Figure 5. After every few spotmapping sessions the territory shapefiles were updated and loaded

onto the GPS unit to aid with subsequent spotmapping.

Reproductive Success

Sage sparrow territories were monitored for any reproductive behavior primarily using
the suggestions for following birds and detecting reproductive behavior described in the nest
searching section of Ralph et al. (1993). Any reproductive behavior such as the presence of a
female on a male’s territory, nest building, food carrying, and the presence of fledglings was
recorded. When a female was detected while collecting spotmapping data on a male; the female
was immediately followed instead of the male. Because female sage sparrows can be difficult to

follow, not losing the female took precedence over collecting detailed spotmapping data.

Results

Species List

A list of all bird species detected on the BCA in 2012 is shown in Table 1. For
comparison, the table includes the species detected on the BCA from Omdal (2003) and Moore
(2006), as well as the species detected on the NWSTF from Humple and Holmes (2001). There
are 141 species listed in Table 1 which were detected on or adjacent to the BCA and NWSTF, of
these, 124 bird species were observed in 2012 (Table 1). Several of the species not detected in
2012 either overwinter on the BCA, such as rough-legged hawks, or migrate early such as snow

geese. These species were likely not detected in 2012 because the surveys started later in the




Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

season in than in previous years. There were 41 species reported in 2012 that were not previously
reported on the BCA or NWSTF. The majority of these species were detected in the riparian
areas near Carty Reservoir. These areas were only searched incidentally when they were

included in a sage sparrow area search plot. More intensive surveys of the riparian areas would
likely detect more species than is currently reported. There were three rare species detected in
2012, two of these, red-breasted mergansers and a least tern were detected on Carty Reservoir,
the third species, a small flock of common redpolls was detected on the BCA in Schoolhouse

pasture.
Raptor Nests

In 2012 there were 29 raptor or corvid nests located either on, or immediately adjacent to
the BCA (Figure 6). Swainson’s hawks were the most common species found nesting on the
BCA, and 14 Swainson’s hawk nests were documented. However, some Swainson’s hawk nests
may have been re-nesting attempts following the failure of a nest. Additional diurnal raptor nests
included three red-tailed hawk nests, one American kestrel nest, and three ferruginous hawk
nests. There was one additional family of American kestrels that had recently fledged for which |
was unable to find the nest. In addition, there was one ferruginous hawk nesting site where | was
unable to determine the exact tree being used, and there was another ferruginous hawk pair, one
of which had a radio tracking device, nesting just off the BCA by the old barn on the lone-
Boardman road. There were three long-eared owl nests, and one barn owl nest. However, all owl
nests were inactive by the time they were discovered and were identified by feathers, whitewash,
pellets, and in one case adult and nestling long-eared owl bits by a nest that seemed to have been
depredated by a coyote. The only corvid nests documented were two common raven nests,
however, American crows were observed several times throughout the season by Carty
Reservoir, so may be nesting in the riparian areas. There were two nests that appeared recently
active, but for which | was unable to determine the species.
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Point Counts
Vegetation Assessment

Between 2003 and 2012, of the 61 point count stations, 19 changed in general vegetation
type, 36 changed in vegetation classification, and 25 changed condition class (Table 2). The
number of stations classified as shrub dominated decreased from 33% (n=20) in 2003 to 25%
(n=15) in 2012. The decrease in shrub dominated stations was accompanied with increases in
shrub/juniper, grass, and cheatgrass dominated stations (Figure 7). The two most common
vegetation types at the point count stations in both 2003 and 2012 were HECO/POSE (n=16 both
years), and POSE/BRTE (n=8 both years) (Figure 8). The number of point count stations in high
condition stayed the same between years. The number of stations in Medium-High and Medium
Condition decreased, and the number of stations in medium-low and low condition increased in
2012 (Figure 9). Only 8% (n=5) of the plots increased condition class in 2012. There was no
change in condition class on 59% (n=36) of the plots, 21% (n=13) of the points decreased one
condition class, and 12% (n=7) decreased two condition classes. More stations decreased

condition class in unburned areas (n=12), than in burned areas (n=8) (Figure 10).

Bird Surveys

During the 2012 surveys, there were 2,122 total detections of 40 different species.
Species abundance (SA) was examined by taking the average of the highest number of detections
between the two visits at all stations for each species (Figure 11a). Species frequency (SF) was
examined by taking the percentage of stations with at least one detection on either visit for each
species (Figure 11b). The most abundant and widely distributed species were western
meadowlarks (SA = 8.3, SF = 100%), horned larks (SA = 3.4, SF = 93.4%), common ravens (SA
= 3.2, SF = 67.2%), grasshopper sparrows (SA = 1.4, SF = 78.7%), and long-billed curlews (SA
= 1.4, SF = 67.2%). Canada goose also had one of the highest abundances, (SA = 1.6, SF =
11.5%), however, all birds detected were flying overhead or were located off the BCA at Carty
Reservoir and could be heard from the stations.

To compare years SA was calculated for each species in each survey year. The most
abundant species in all years were western meadowlarks and horned larks (Figure 12). Western
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meadowlarks increased in abundance between 2003 (SA=5.8) and 2006 (SA=8.0), but there was
little change between 2006 and 2012 (SA=8.3). There was little change in horned lark abundance
between 2003 (SA=4.6) and 2006 (SA=4.9), but abundance decreased in 2012 (SA=3.4). There
was little change in abundance of long-billed curlews between 2003 (SA=2.6) and 2006
(SA=2.3), but abundance decreased in 2012 (SA=1.4). Abundance of common ravens decreased
slightly between 2003 (SA=2.0) and 2006 (SA=1.3), but then increased between in 2012
(SA=3.2). Abundance of grasshopper sparrows decreased slightly between 2003 (SA=0.5) and
2006 (SA=0.2), but then increased between in 2012 (SA=1.4). California gulls were infrequently
detected in 2003 (SA=0.03) were very abundant in 2006 (SA=7.2), and decreased in abundance
in 2012 (SA=1.2) (Figure 13).

Sage Sparrow Surveys

Inventory

There were 95 species detected on the 147 area search plots. Species frequency was
examined by taking the percentage of plots on which each species was detected (Figure. 6). The
most common species detected were Western Meadowlarks (97 %), Common Raven (63%),
Lark Sparrow (56%), Horned Larks (37%), Cliff Swallows (32%), and Swainson’s Hawks
(32%). Several plots abutted or included riparian areas adjacent to Carty Reservoir, or small
ponds in Railroad pasture. Detections from these riparian areas greatly contributed to the bird

diversity recorded on these surveys.

Sagebrush dependent species were infrequently detected on the area search plots.
Brewer’s sparrows were detected on only 15 (10.2%) plots, sage thrashers were only detected on
6 (4.08%) plots, black-throated sparrows were only detected on 2 (1.36%) plots, and sage
sparrows were detected on only 10 (6.8 %) of the plots (Figure 15). All but one sage sparrow
detection were in the South Boeing/ Crawford area. There was one sage sparrow detected in
Doherty pasture. No sage sparrows were detected in Schoolhouse pasture despite extensive
searches of the territories identified in previous years, in addition to the area searches. The first
sage sparrow detection occurred in the South Boeing area on May 8. The previous visit to the
South Boeing area had occurred on April 12, indicating that sage sparrows either went
undetected on the first visit, or arrived sometime between April 12 and May 8. This is a much

10
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later arrival date than was observed in prior seasons. However, on April 12 plots 220 and 211
were searched, both of which later contained territories of extremely vociferous male sage
sparrows (BCA-1 & BCA-2), so it seems unlikely that they would have gone undetected if they
were present. There were two additional plots (210 & 217) where sage sparrows were not
detected during the area search which actually did intersect sage sparrows territories. Plot 217
was overlapped by the territory of BCA-5. This sage sparrow was not present in that part of his
territory until much later in the season, so was most likely not present at the time the area search
survey occurred. Plot 210 contained BCA-12. This bird was heard singing extremely
infrequently later in the season, but was never located, so it is unsurprising that he went
undetected during the area search survey. There were two plots (209 & 198) in which sage
sparrows were detected which did not contain territories. The sage sparrows detected while
surveying #209 and #198 were aural detections off plot from the direction of the known

territories.
Territory Mapping

There were seven sage sparrow territories (BCA-1-6, BCA-9) that were confirmed by at
least three visits where the bird was followed for at least 20 minutes (Table 3, Figure 16). There
were four sage sparrow territories (BCA-7, BCA-10-12) that were unconfirmed (Table 3, Figure
16). The males in all four of the unconfirmed territories were detected based on counter-singing
with other males in confirmed territories. However repeated attempts to locate and follow these
birds proved unsuccessful. There was no way to determine if these unconfirmed territories were
each held by a single male throughout the season, or if they were areas only used intermittently.
The one transient male, (BCA-8), located in Doherty pasture was detected and followed on June
14, but was never relocated (Table 3, Figure 17). This detection was next to a road that was used
frequently to walk in and out of Doherty pasture, so it is unlikely that the male was present in

this area prior to the detection on June 14.

Visually it appears that sage sparrow territories frequently followed natural boundaries of
sagebrush and hills (Figure 16). Several of the sage sparrow territories overlapped; however, this
typically occurred as the areas used by the birds shifted throughout the season, so that overlaps
did not usually occur at the same time. One exception is the overlap between BCA-6, 9, & 11;
where sage sparrows from multiple territories began to form flocks late in July. Excluding the
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unconfirmed territories, as well as BCA-5, territory sizes ranged from 3.28- 7.91 hectares, with a
mean of 4.79+1.61 hectares (Table 3). The male in BCA-5 had a unique song, (typically added
an extra syllable or two at the end of his songs), that was never heard from another bird. This
bird moved further westward on every visit, but was readily identified based on his song. This
resulted in an extremely large, (13.16 hectares), two-parted territory (Table 3, Figure 16).The
male in the second largest territory, BCA-6, was initially only found in the central part of his
territory, but expanded his singing patrols to include perches in areas of the eastern part of BCA-
5 once it was abandoned.

Reproductive Success

All but one (BCA-4) of the seven males from confirmed territories were considered
paired (Table 3). Females were detected in five of the confirmed territories. The presence of a
fledgling in the sixth territory, (BCA-2), indicated that an undetected female had been present in
this territory. Fledglings were detected in four territories, (BCA-2, 3, 6, & 9), and the number of
fledglings observed ranged from 0-3 (mean = 1 +£1.15) (Table 3). The only fledglings detected in
June were seen in BCA-3, where a pair with two fledglings was detected on June 1 by CAE, and
on June 6 by MM. The remaining fledglings were detected in late July. In BCA-2, a male was
observed feeding a single fledgling on July 18. In BCA-6, a male was observed with one younger
fledgling on July 23, and on July 25. A pair with three fledglings flew across BCA-11 through
BCA-6/9 to BCA-2 then back to BCA-6/9 on July 23. This pair was most likely the pair from
BCA-9, who had been seen frequently at a potential nest site near the area for several weeks

prior.

There were six detections of 1-3 juveniles each which could not be assigned to a territory
(Table 4). In all of these instances the juveniles looked older than the fledglings seen with adults
in territories, and appeared to be dispersing independently. Two of the detections were of
juvenile sage sparrows that appeared to be flocking with lark sparrows. The detection of three
juveniles on July 26 may have been the same fledglings detected in the same area with a pair on
July 23. Fesenmyer and Knick (2011) found that post-breeding juvenile (HY) birds dispersed at
greater distances than adult (AHY) birds, and that the median dispersal distance of HY birds

(17.5 hectares) during their study was much larger than breeding territories (1-2 hectares). This
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indicates that older HY birds observed independent of adults cannot reasonably be determined to

originate from specific territories, or even potentially from the BCA.

Discussion

Point Counts

Since the bird surveys began in 2003 there have been changes in both vegetation and bird
abundance (Figures 7-10, 12-13). The changes in grassland bird abundance may be a response
the 2008 wildfire, vegetation changes following the discontinuation of grazing, or other factors
contributing to the ubiquitous decline of grassland birds (Vickery et al. 1999, Brennan and
Kuvlesky 2005). However, the grassland species on the BCA have responded differently to the
vegetation changes with western meadowlarks and grasshopper sparrows increasing in

abundance, while long-billed curlews and horned larks decreased in abundance (Figure 13).
Sage Sparrow Surveys

Unfortunately, due to the inconsistency in methods between survey years and lack of
records of areas searched in previous years, it is impossible to determine if sage sparrow
populations are increasing or decreasing on the BCA. Based solely on overall territory numbers
it would seem that the population initially decreased from nine territories in 2003 to six
territories in 2006, and then remained steady at six to seven territories in the three surveys
between 2006-2012 (Table 5). In 2012, by putting substantial effort into recording counter-
singing events, territories could be separated which likely would have been combined into a
single territory using the previous methods. This implies that the 2012 methods used to map
territories in 2012 would have a higher detection rate for sage sparrows than the territory
mapping methods used in previous years, and that any apparent increases or stability in territory

numbers may be an artifact of the differences in methodology between survey years.

What we can tell from the four surveys is that the range of sage sparrows on the BCA has
contracted (Figure 18). In 2003, the first survey year, sage sparrows territories were located in
the Schoolhouse, South Boeing, and Rugg Well/Cowboy areas. In the Rugg Well/Cowboy area,

sage sparrows were no longer detected in any following survey years, and in the Schoolhouse
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area, the number of territories decreased in each survey period until 2012 when no sage sparrows
were detected (Table 5). The Schoolhouse area is easily accessible, and was originally reported
as containing the highest number of sage sparrow territories. Consequently, survey effort was
likely concentrated in the Schoolhouse area in all survey years, increasing the probability of

detection for sage sparrows in this area.

The South Boeing area is the only area on the BCA in which sage sparrows were detected
during all four surveys, and based on the number of territories reported each year it would appear
that the number of sage sparrow territories increased over the four survey periods (Table 5).
However, as was noted previously, it is impossible to determine if this represents an actual
increase in the number of territories, or if the increase could be explained due to differences
between years in survey methods or survey effort and extent. The South Boeing area probably
received substantially less survey effort in prior years because it is less accessible than the
Schoolhouse and Rugg Well/Cowboy areas. Also, the South Boeing area is characterized by
sandy soil rather than the cryptobiotic crusts of the Schoolhouse area, and was originally thought

to be less suitable habitat for sage sparrows (Omdal 2003, Moore 2006).

Retroactively identifying the cause of the disappearance of sage sparrows from the
Schoolhouse and Rugg Well/Cowboy pastures is problematic and unfeasible. Habitat changes on
the BCA that may have influenced sage sparrow populations include the 2008 wildfire, and
increases in juniper and/or cheatgrass in sagebrush habitats. While the 2008 burn reduced
sagebrush habitat on the BCA, it did not burn the Schoolhouse and Rugg Well/Cowboy pastures
(Figure 2, Elseroad 2011). Sage sparrows are negatively associated with cheatgrass (Holmes and
Guepel 1998). Increases in cheatgrass were observed following the discontinuation of grazing,
(Elseroad 2011), which may have reduced habitat suitability for sage sparrows. Although some
researchers believe that grazing cessation will not restore sagebrush habitats (Davies et al. 2011);
many others have found that grazing is detrimental to shrubsteppe habitats and that discontinuing
grazing is an important restoration action (Fleischner 1994, Yeo 2005, Hartway and Mills 2012).
Encroachment of juniper into sagebrush habitats has been shown to negatively affect populations
of sagebrush dependent birds (Noson et al. 2006, Reinkensmeyer et al. 2007). On the BCA,
juniper encroachment appears to be limited to the sandy soil habitats which can be found in Rugg

Well/Cowboy, Doherty, and South Boeing pastures, but not in Schoolhouse (Elseroad 2011).
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In the Columbia Plateau, sage sparrow populations declined at a high rate between 1997-
2007 (Earnst et al. 2009), and similiarly declined at -4.7 % in Oregon between 2000-2010 (Sauer
et al 2011). Loss of sagebrush habitat is generally believed to be the primary cause of sage
sparrow population declines, due to their dependence on large patches of sagebrush, and
sensitivity to fragmentation (Knick and Rotenberry 1995, 1999, Rotenberry and Knick 1999,
Vander Haegen et al. 2000, VVander Haegen 2007). Kagan et al. (2000) showed that the
sagebrush steppe habitats are the most critical and limiting to a set of target wildlife species,
including the sage sparrow, within the lower Umatilla Basin, with most available sagebrush
habitat occurring on the BCA and NWSTF. This is compounded by the fact that much of the
sagebrush habitat on the BCA was lost in the 2008 wildfire, and sagebrush habitat has decreased
due to large wildfires on the NWSTF in 1998, 2007, & 2008 (USDON 2012). Additionally, sage
sparrow territories decreased on the NWSTF in response to the 1998 wildfire (Humple and
Holmes 2001), and it is likely that sage sparrow numbers on the BCA and NWSTF would have
further decreased in response to the loss of sagebrush habitat from the frequent wildfires in
subsequent years. Therefore, on a a landscape level, availability of sagebrush habitats on the
BCA and NWSTF should be limiting to sage sparrow populations.

However, sage sparrow territories on the BCA in 2012 are on the largest end of the
spectrum for documented sizes of sage sparrow territories at a mean of 4.79+£1.61 hectares (Table
3). Wiens et al. (1985) looked at 113 sage sparrow territories in Oregon, Washington, and
Nevada and found that the mean territory size on all sites but one fell between 0.65- 3.88
hectares, with three territories on the remaining site between 5.49-5.81 hectares. The majority of
sage sparrow territories in this study fell between 1-2 hectares (Wiens et al. 1985). Similarly,
sage sparrow territories in southern California ranged from 1-2 hectares (Misenhelter and
Rotenberry 2000), and 37 sage sparrow territories mapped on Central Hanford, which is in the
Columbia Basin Ecoregion in Washington, ranged between 0.3-2.55 hectares, with most

territories smaller than 1 hectare (Duberstein et al. 2008).

In addition to occupying extremely large territories, sage sparrows, such as BCA-5 and
BCA-6, were documented moving into unoccupied habitat throughout the season, and unburned
territories occupied in previous years went unoccupied. This suggests that there is suitable

habitat unused by sage sparrows on the BCA, and that while availability of habitat may have
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limited sage sparrow populations on the BCA in the past, currently some other factor may be

limiting sage sparrow populations.

Alternatively, there may no longer be suitable sage sparrow habitat on the BCA. The high
site fidelity of shrubsteppe birds can cause a temporary uncoupling of species presence and
habitat quality (Rotenberry and Wiens 2009). This phenomenon was described as a “ghost of
habitat past” by Knick and Rotenberry (2000) where species occurrence is related to a “memory”
of past habitat conditions rather than a response to current conditions. In this situation occupancy
is driven by site tenacity rather than habitat quality, and it may take more than a decade for a

species distribution and habitat quality to come to equilibrium (Rotenberry and Wiens 2009).

If there is unoccupied suitable habitat on the BCA, other potential factors that could
influence sage sparrow populations include predation, intra-specific competition for resources,
contamination issues from the PGE coal plant, or unidentified limitations in resources other than
habitat.

Known predators of sage sparrow adults include loggerhead shrikes and raptors (Holmes
and Johnson 2005). During the 2012 surveys on the BCA two predation attempts on sage
sparrows were observed by loggerhead shrikes. Additionally, on separate occasions a northern
harrier and a red-tail hawk attacked the mp3 player while broadcasting a sage sparrow song.
There was a large pack of coyotes frequently observed in South Boeing in 2012, and one
possible predation attempt was observed. Known sage sparrow nest predators include common
ravens, black-billed magpies, Townsend’s ground squirrels, snakes, long-tailed weasels, and
chipmunks (Holmes and Johnson 2005). The abundance of common ravens on the BCA has
increased since 2003, two nests were located in 2012, and large flocks were frequently observed
flying over the shrubsteppe, particularly in the Schoolhouse pasture (Figures 6 &13). Parasitism
by brown-headed cowbirds has been shown to occur in sage sparrows nests (Vander Haegen and
Walker 1999). However, brown-headed cowbirds were only detected on 6.12 % of the area

search plots on the BCA (Figure 14) and most of the detections occurred near Carty Reservoir.
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High numbers of predators in sagebrush habitats on the BCA may be attracted by the
presence of fences and other manmade structures, juniper trees, and fragmentation. Artificial
perches such as fence lines and other manmade structures are known to attract avian predators
including raptors, corvids, and shrikes (Stahlecker 1978, Wolff et al. 1999, Meunier et al. 2000,
Sheffield et al. 2001, Kim et al. 2003, Manzer and Hannon 2005, Hawlena et al. 2010, Prather
and Messmer 2010). Juniper trees in sagebrush habitats on the BCA are utilized as nest sites and
perches by raptors, common ravens, black-billed magpies, and loggerhead shrikes (Figure 6).
Populations of sage sparrow predators are higher in fragmented sagebrush habitats which
subsequently decreases reproductive success in sage sparrows (Vander Haegen 2007). In one
study, Reynolds (1979) observed that loggerhead shrikes were such successful nest predators that
they eliminated reproduction of sage sparrows, along with two other sagebrush associated
passerines, on his study plots. Loggerhead shrikes and other predators serve an important
ecological function by regulating passerine populations. However, in the shrubsteppe areas on
the BCA, avian passerine predators are more abundant than sage sparrows (Figure 14); and sage
sparrow populations may not have a high enough reproductive rate to withstand high predation
rates. Additionally, Hartway and Mills (2012) found that predator control was one of the most

effective management actions in increasing nest success.

Rotenberry and Wiens (1989), found evidence of interspecific competition between sage
sparrows and Brewer’s sparrows where sage sparrow reproductive success was negatively
associated with Brewer’s sparrow density, however the authors believed that the association may
have been incidental. There were a small number of Brewer’s sparrows that did nest near sage
sparrow territories on the BCA, but no negative interactions were observed between the two
species in 2012. While interspecific competition between sage sparrows and Brewer’s sparrows
seems unlikely on the BCA, numerous instances of lark sparrows and sage sparrows chasing

each other were observed in 2012.

One environmental threat unique to the BCA and NWSTF is the presence of the
operational PGE coal plant. Negative effects of exposure to air pollution from coal plants in birds
can include accumulation of metals, physiological changes, and potentially genotoxic effects

(Saldiva and Bohm 1998). Metals shown to accumulate in birds as a result of exposure to air
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pollution from coal plants include Cr, Al, As, Cd, and Se (Llacuna et al. 1995, Bryan et al. 2003,
Bryan et al. 2012). Selenium from coal fly-ash has been shown to accumulate in bird eggs, and to
reach levels of concern in the livers of nestlings (Bryan et al. 2003, Bryan et al. 2012) . Exposure
to selenium may cause reduced reproductive success or teratogenic effects in birds (Ohlendorf
2003). Inhalation of gas and particulate emissions from coal plants may cause a histological
response in birds shown by increases in ciliated cells in the tracheal epithelium (Gorriz et al.
1994), this indicates impairment in respiratory defenses which may leave an animal more
susceptible to respiratory infections (Saldiva and Bohm 1998). Exposure to air pollution from
coal plants has also been shown to cause changes in hematological parameters in birds indicative
of a response to environmental stress (Gorriz et al. 1996). Additionally, air pollution from coal
plants has been shown to negatively impact foraging behavior of birds (Brotons et al. 1998).
Although it has never been documented, sage sparrows in the South Boeing pasture are almost
certainly exposed to pollution from the coal plant. South Boeing pasture is immediately adjacent
to the PGE coal plant, with most of the 2012 sage sparrow territories ~ 2-3 km downwind of the
coal plant; and clouds of dark particulates from the coal plant were observed blowing over the
South Boeing pasture numerous times throughout the 2012 season. However, it is unknown

whether exposures to contaminants from the coal plant are affecting sage sparrows on the BCA.

Future Survey Recommendations

The scope of this study is too large for a single observer, as was noted by Omdal (2003),
and Moore (2006). The time it takes to search all available sagebrush habitat on the BCA does
not leave adequate time for monitoring sage sparrow territories. Additionally, very little
monitoring could occur on a sage sparrow detected late in the season during the area searches. |
suggest either 1) dropping the area searches and focusing on a demographic study in the South
Boeing area, or 2) obtaining enough manpower to complete the area searches in a two-week
window early in the season, after SAGS were first detected in South Boeing. If area searches
were limited to a maximum of 45 minutes a plot, and were only conducted in the morning, three
observers should be able to complete the 147 area searches in ~ 10 days. Additionally, if time

allowed, a second round of surveys of all or some of the plots should be considered.
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Improved demographic monitoring of sage sparrow populations on the BCA is
imperative in 1) determining the cause of the range contraction observed on the BCA, 2)
determining which demographic rates could be influenced to increase sage sparrow numbers on
the BCA, and 3) devising possible management actions which may result in increased
productivity and recruitment. The demographic monitoring should include color-banding sage
sparrows, and an increased emphasis on nest searching. Color-banding sage sparrows would
increase the accuracy of mapping territories, could provide information on site fidelity, survival,
and recruitment, and would be invaluable in assigning fledglings to territories as family groups

can move widely post-fledging (such as the family group observed on July 23 (Table2)).

Nest monitoring would provide an understanding of the mechanisms limiting population
growth of sage sparrows on the BCA. Some nest searching using behavioral observations was
attempted in 2012, but little time was available to focus on nest searching, and all attempts were
unsuccessful. However, there are numerous other studies in which researchers have been
extremely successful finding and monitoring sage sparrow nests when that has been one of the
primary objectives (Reynolds 1981, Winter and Best 1985, Petersen and Best 1987, Rotenberry
and Wiens 1989, 1991, Vander Haegen and Walker 1999, Vander Haegen 2007). Although there
were not many sage sparrow territories located on the BCA, they occurred over an area that was
2 km x 1.5 km. Because of the large search area and large territories it would require two to three
observers to adequately cover the area. In addition, because there are so few sage sparrows,
monitoring the nests of other sparrows in the area, such as lark sparrows and brewer’s sparrows,
may provide additional insight towards the main stresses on shrubsteppe bird populations on the
BCA.

Additionally, nest searching would increase the accountability of the monitoring program
as there have been several recent studies criticizing the use of reproductive cues, such as
searching for fledglings, as unreliable indicators of reproductive success in comparison to nest

searching and monitoring (Rivers et al. 2003, Morgan et al. 2010).

Sage sparrow song patterns or dialects vary greatly between populations (Rich 1981,
Wiens 1982). However, the metapopulation dynamics, such as isolation, emigration, and
immigration, as well as the genetic relatedness between populations, associated with this local

variation in song are unknown (Holmes and Johnson 2005). Sage sparrows on the BCA and
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NWSTF sing a unique song that is distinct from any published recordings of sage sparrow songs
(Borror Laboratory of Bioacoustics, Macaulay Library, accessed 2012). The current limitation of
sagebrush habitat within the Umatilla plateau to the BCA and NWSTF suggests that habitat loss
and fragmentation may have resulted in an isolated sage sparrow subpopulation on the BCA and
NWSTF. There are only a small number of sage sparrow territories on the BCA (n=7) and
NWSTF (n=34 in 2001 (Humple and Holmes (2001), currently unknown). Because of the small
population size, it is imperative that conservation actions are implemented to preserve the unique
subpopulation of sage sparrows on the BCA and NWSTF.

Management Recommendations

¢ Increase available habitat by increasing connectivity between all of the large sagebrush
patches including the areas between Schoolhouse and Rugg Well, Cowboy and Doherty,
and Doherty and Crawford/South Boeing (Figure 2). Connectivity could be improved by

seeding sagebrush between the existing large sagebrush patches.

e Decrease fragmentation in sagebrush patches, particularly South Boeing, by reducing
cheatgrass and juniper, and increasing sagebrush between existing sagebrush patches.
Some replanting of sagebrush has already occurred here following the 2008 wildfire.

o ldentify large cheatgrass patches in the South Boeing pasture. Explore restoration
methods of targeted cheatgrass eradication in any large patches of cheatgrass.
Eradication of the largest cheatgrass patches should help prevent invasion of cheatgrass
into the sandy soils of the South Boeing pasture, and retain bare ground for the sage
sparrows. Eradication of the large cheatgrass patches should also reduce the intensity of

future wildfires in the sagebrush.

e Implement fire suppression to protect the remaining large patches of sagebrush,
particularly South Boeing, and any remaining sagebrush habitat supporting sage sparrows
on the NWSTF.
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Determine sources of predation and reduce attractants such as artificial perch sites and
junipers. Determining the primary predators of sage sparrow adults, fledglings, and nests

on the BCA will require more intensive study.

Reduce juniper encroachment in shrubsteppe patches, particularly in South Boeing,
Doherty, and Rugg Well/Cowboy. However, care should be taken to retain large junipers

at known and historic ferruginous hawk nest sites.

Artificial perches such as fence lines and other manmade structures are known to attract
avian predators including raptors, corvids, and shrikes. It should be beneficial to sage
sparrows to remove all possible fence posts or other artificial perches, especially within
sagebrush habitats. For fencelines in the sagebrush areas which cannot be removed,
alternative measures could be implemented such as the use of non-barbed wire, and perch

deterrents.
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Table 1: Species detected on the BCA in 2012, 2006, and 2003, and the NWSTF in 2001.

ISP‘ECIB NAME CODE |NWSTF_2001%| BCA_2003** | BCA_2006%** |BCA_ 2013 STATUS
Iicons, caees B B B B
IPied-biIIed Grebe - Podilymbus podiceps PEGR b
|PELICANS, CORMORANTS
|american white Pelican - Pelecanus erythroriynchos AWPE
Joouble-crested cormorant - Phalacrocorax auritus DECCo
WADING BIRDS
Great Blue Heron - Ardea herodias GBHE
Great Egret - Ardea alba GREG
Jelack-oowned Night-heron - Nycticorax nycticorax BCNH
SWANS, GEESE, DUCKS
Canada Goose - Branta canadensis CANG
Snow Goose - Chen caerulescens SNGD
Intallard - Anas platyrhynchos MALL
IBIUEWiEEd Teal - Anas discors BWTE
cinnamaon Teal - Anas cyanoptera CITE
Jriorthern Shoveler - Anas dypeata NOSH
|Green-winged Teal - Anas oeca GWTE
Jredhead - Aythya americana REDH
Jring-necked Duck - Aythya collaris RMNDU
JLesser scaup - aythya affinis LESC
Jeuffiehead - Bucephala albeola BUFF
[red-breasted Merganser - Mergus semator RBME
IF.uddl,r Duck - Cooyura jamaicensis RUDU
[owenaL rarTORS
frurkey vulture - Cathartes aura TUVL
[riorthern Harrier - Circus cyaneus NOHA
Sharp-shinned Hawk - Accipiter striatus SHHA
Cooper's Hawlk - Accipiter cooperii CIOHA
Swainson's Hawk - Buteo swainsoni SWHA
IRed-tailed Hawk - Buteo jamaicensis RTHA
[rerruginous Hawk - Buteo regalis FEHA
Rough-lepzed Hawk - Buteo lagopus RLHA
Golden Eagle - Agquila chrysastos GOEA
JBald Eagle - Halizeetus leucocephalus BAEA
Josprey - Pandion halizetus OSPR
[meriin - Falco columbarius MERL
I.ﬂ.mer'lc,an Kestrel - Falco sparverius AMEKE
[Frairie Falcon - Falco mexicanus PRFA
JurLanD GamE BiRDS
California Quail - Callipepla californica cagu
Chukar - Alectoris chukar CHUE
Gray Partridge - Perdix perdix GRAP
JRing-necked Pheasant - Phasianus colchicus RMEP
wild Turkey - Meleagris gallopavo WITU
CDOTS, RAILS, CRANES
american Coot - Fulica americana AMCD
SHOREBIRDS
Jkilldeer - Charadrius vodferus KILL
Jamerican Avocet - Recurvirostra americana AMBY
Jslack-necked stilt - Himantopus mexicanus BNST
|Lonz-billed Curlew - Mumenius americanus LBCU
JLeast sandpiper - Calidris minutilla LESA
Jwilson's Phalarope - Phalaropus tricolor WIPH
Jred-necked Phalarope - Phalaropus lobatus RNPH
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Table 1: (Cont.)

SPECIES NAME CODE |NWSTF_2001°| BCA_2003** | BCA_2006°"" |BCA_2012] STATUS
GULLS
JRing-billed Gull - Larus delawarensis REGU
California Gull - Larus californicus CaGU
Caspian Tern - Hydroprogne caspia CATE
JForster's Tern - Sterna forsten FOTE
[Least Tem - Stermula antillarum LETE
Jooves, meEons
[Mouming Dove - Zenaida macroura MODO
JEurasian collared-Dove - streptopelia decaocto EUCD
Jrock Pigeon - Columba livia ROPI
Jowls
samn owl - Tyto alba BAND
|Lonz-eared 0wl - Asio otus LEQW
Short-eared Owl - Asio flammeus SECW
Great Homed Owl - Bubo virginianus GHOW
JBurrowing Owl - Athene cunicularia BUODW
GOATSUCKERS, SWIFTS
Common Mighthawk - Chordeiles minor COMI
Vau's Swift - Chaetura vauxi VAL
JHUMMINGBIRDS
|Biack-chinnad Humminghird - Archilechus alexandri BCHU
Rufous Humminghird - Selasphorus rufus RUHU
[
Joowny woodpecker - Picoides pubescens DOWD
[rcrthern Flicker - Colaptes auratus NOFL
|ruvcarchens
Olive-sided Flycatcher - Contopus cooperi OsFL
Western Wood-Pewee - Contopus sordidulus WEWP
Willow Flycatcher - Empidonax traillii WIFL
Jracific-slope Flycatcher - Empidonax difficilis PSFL
Jousky Flycatcher - Empidonax oberholseri DUFL
Gray Fiycatcher - Empidonax wrightii GRFL
say's Phoebe - Sayomis saya SAPH
Western Kingbird - Tyrannus verticalis WEKI
JEastern Kingbird - Tyrannus tyranmus EAK]
JSHRIKES, VIREOS
[riorthern Shrike - Lanius exoubitor MOSH
erhead Shrike - Lanius ludovicianus LO5H
Red-eyed Vireo - Vireo olivaceus REW1
Cassin's Vireo - Vireo cassind CAV]
Warbling vireo - Vireo gilvus WAV
JAYS, CROWS
Jelack-billed Magzpie - Pica hudsonia BEMA
American Crow - Corvis brachyrhynchos AMCR
Commaon Baven - COMvus corax CORA
JLaRKS
Horned Lark - Eremophila alpestris HOLA
|sWaLLOWS
Jnorthern Rough-winged Swallow - Stelgidoptery serripennis HMRWS
[rree swallow - Tachydneta bicolor TRES
[eank swallow - Riparia riparia BANS
[8am swallow - Hirunde rustica BARS
Cliff Swallow - Petrochelidon pyrrhonata CLSW
violet-gzreen Swallow - Tachycineta thalassina VESW
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Table 1: (Cont.)
SPECIES NAME CODE |NWSTF_2001%| BCA_2003** | BCA_2006%"* |BCA_2012] STATUS
o

CHICKADEES

Ihiountain Chickadee - Poecile gambeli MOCH
[wrens

Jrock wren - salpinctes obsoletus ROWR
JHouse wren - Troglodytes aedon HOWR
[racific wren - Troglodytes padficus PAWR
Jarsh Wren - Cistothorus palustris MAWR
JKINGLETS

Golden-crowned Kinglet - Regulus satrapa GCKI
Jruby-crowned kinglet - Regulus calendula RC¥I

THRUSHES

American Robin - Turdus migratorius AMRO
JHermit Thrush - Catharus puttatus HETH
[rsountain Bluebird - Sialia currucoides MOEL

Western Bluebird - Sialia mexicana WEEL

THRASHERS

Sage Thrasher - Orecscoptes montanus SATH

STARLINGS

JEuropean Starling - Stumus vulgaris EUST
| ES

American Pipit - Anthus rubescens AMPI

WANWINGS

Cedar Waxwing - Eiurnl:rl,rdﬂa cedrorum CEDW

WARBLERS

orange-crowned Warbler - Oreothlypis celata DCWaA
Jnashyille Wwarbler - Oreothlypis ruficapilla NAWA
|raccillivray's warbler - Geothlypis tolmiei MIGWA

vellow Warbler - Setophaga petechia YEWA

vellow-rumped Warbler - Setophaga coronata TRWA

Townsend's Warbler - Setophaga townsendi TOWA

Wilson's Warbler - Cardelling pusilla WIWA

vellow-breasted Chat - Icteria virens YBCH

TAMAGERS, BUNTINGS, GROSBEAKS

'Western Tanager - Piranga ludoviciana WETA
Jelack-headed Grosbeak - Pheudticus melanccephalus BHGR
[15zuli Bunting - Passering amoena LATE

SPARROWS

Green-tailed Towhee - Pipilo chiorurus GTTO

spotted Towhee - Pipilo maoulatus SPTO

Sage Sparrow - Artemisiospiza belli SAGS
Jelack-throated Sparrow - Amphispiza bilineata BTSP
Ichippine sparrow - Spizella passerina CHSP
Jsrewer's sparrow - spizella breweri BRSP

Grasshopper Spamow - Ammodramus savannarum GRSP

VESper Sparmow - PoDecetes Eramineus VESP
JLark Sparrow - Chondestes grammacus LASP
Savannah Sparrow - Passerculus sandwichensis SAVS
White-crowned Sparrow - Zonotrichia leucophrys WCSP
Golden-cowned Sparrow - Zonotnichia atricapilla GLCSP
JFox Sparrow - Passerella iliaca FOSP
ISDn.g Sparrow - Melospiza melodia S05P
Juincoln’s Sparrow - Melospiza lincolnii LISP
IDarlc-E;led Junco (Oregon) - Junco hyemalis DEIU
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Table 1: (Cont.)

ISP‘E[ﬂ NAME CODE |NWSTF_2001°| BCA_2003** | BCA_2006°"" |BCA_2012] STATUS
JBLACKBIRDS, DRIOLES
[western Meadowlark - Sturnella neglecta WEME
|erowm-headed Cowbird - Molothrus ater BHCO
|red-winged Blackbird - Azelaius phoeniceus RWEL
[vellow-headed Blackbird - Xanthocephalus xanthocephalus YHBEL
JBrewer's Blackbird - Euphagus cyanocephalus BRBEL
JBullock's Oriole - icterus bullodkii BUOR
|rncHEs
[tiouse Finch - Haemorhous mexicanus HOFI
Common Redpoll - Acanthis flammea CORE
American Goldhinch - Spinus tristis AMGO
JHouse Sparrow - Passer domesticus HOSP
STATUS CODES

f Birds seen flying ower BCA, not using resources.

m  Birds likely to be seen on the BCA only during migration or winter
t Birds exhibiting territorial behavior, suspected breeders

b Birds confirmed as breeders

1 spen adjacent to BCA, probably ooours on BCa

1b  confirmed breeders adjacent to BCA

i1t suspected breeders adjacent to BCA

r rare

* from Humple and Holmes 2001
** from omdal 2003
*** from Moore 2006

|species codes from earlier publications were altered to reflect current BBL codes)
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Table 2: Vegetation at point count stations in 2003 and 2012.

General_ Type Vegetation_Classification Condition
PLOT (2008 Burn 2003 2012 2003 2012 2003[2012
101 N Shrub Shrub ARTRTR/PSSP/POSE ARTRTR/POSE M ML
102 N Grass Grass POSE/BRTE POSE/BRTE ML ML
103 N Shrub Shrub ARTRTR/PSSP/POSE | ARTRTR/PSSP/POSE| MH | MH
104 N Grass Grass POSE/BRTE POSE/BRTE ML L
105 N Grass Shrub POSE/BRTE ARTRTR/POSE/BRTE| ML ML
106 N Grass Grass POSE/BRTE POSE/BRTE ML | ML
107 N Shrub/Juniper Shrub/Juniper JUOC/POSE JUOC/POSE M M
108 N Grass Shrub/Juniper HECO/POSE JUOC/HECO/POSE MH | MH
109 N Grass Grass HECO/POSE HECO/POSE MH ML
110 N Grass Shrub/Juniper HECO/POSE JUOC/HECO/POSE H H
111 N Grass Grass POSE/BRTE POSE/BRTE ML ML
112 N Shrub Shrub ERNA/BRTE ERNA/BRTE L L
113 N Shrub Shrub ERNA/BRTE ERNA/BRTE L L
114 N Grass/Cheatgrass Shrub BRTE ERNA/BRTE/TACA L L
115 N Shrub Grass ERNA/BRTE PSSP/BRTE L ML
116 N Grass Grass PSSP/HECO PSSP/HECO MH | MH
117 N Grass Grass HECO/POSE HECO/POSE M M
118 N Grass Grass HECO/POSE HECO/POSE MH M
119 N Shrub Shrub ERNA/POSE/BRTE ERNA/BRTE ML L
120 N Grass Cheatgrass POSE/BRTE BRTE ML L
121 N Grass/Cheatgrass| Grass/Cheatgrass POSE/BRTE HECO/BRTE L L
122 N Grass Grass HECO/POSE HECO/TACA M L
123 N Grass Grass PSSP/HECO PSSP/POSE MH | ML
124 N Grass Grass PSSP/HECO PSSP/HECO MH ML
125 N Grass Grass PSSP/HECO PSSP/HECO/POSE H H
126 N Grass Grass PSSP/HECO PSSP/POSE ML M
127 Y Grass Grass PSSP/HECO PSSP/HECO/POSE MH | MH
128 Y Shrub/Juniper Grass JUOC/ARTRTR/BRTE POSE/BRTE M L
129 Y Grass Grass HECO/POSE PSSP/POSE H H
130 Y Shrub Grass ARTRTR/HECO PSSP/POSE MH MH
131 Y Shrub Cheatgrass ARTRTR/BRTE BRTE ML L
132 Y Grass Grass AGCR/POSE AGCR/POSE ML ML
133 Y Grass Grass POSE/BRTE POSE/BRTE ML M
134 Y Shrub Shrub ERNA/HECO HECO /POSE ML M
135 Y Shrub Shrub ERNA/POSE HECO/POSE/BRTE ML ML
136 Y Grass Grass HECO/POSE PSSP/POSE MH | MH
137 Y Shrub Cheatgrass ARTRTR/BRTE BRTE ML ML
138 Y Shrub Grass ARTRTR/HECO PSSP/HECO/POSE MH | MH
139 Y Shrub/Juniper Shrub/Juniper |JUOC/ARTRTR/BRTE JUOC/BRTE M L
140 Y Shrub/Juniper Shrub/Juniper |JUOC/ARTRTR/BRTE JUOC/BRTE M L
141 Y Shrub/Juniper Shrub/Juniper |JUOC/ARTRTR/BRTE |JUOC/ARTRTR/BRTE| ML ML
142 Y Shrub/Juniper Shrub/Juniper |JUOC/ARTRTR/BRTE |JUOC/ARTRTR/BRTE|] ML [ ML
143 N Grass Shrub HECO/BRTE HECO/BRTE M M
144 Y Grass Shrub ELLA/HECO/BRTE POSE/BRTE ML ML
145 Y Grass Grass HECO/POSE/BRTE HECO/POSE M ML
146 Y Shrub Shrub ELLA/HECO/ERNA HECO/POSE M ML
147 Y Grass Grass HECO/POSE HECO/POSE M M
148 Y Shrub Grass HECO/ERNA/BRTE HECO/POSE ML | M
149 Y Grass Grass HECO/POSE HECO/POSE M M
150 Y Grass Grass HECO/POSE HECO/POSE M M
151 Y Grass Grass HECO/POSE HECO/POSE M M
152 Y Shrub Shrub HECO/POSE/ERNA HECO/POSE M M
153 Y Grass Grass HECO/POSE HECO/POSE M M
154 Y Grass Grass HECO/POSE HECO/POSE M M
155 Y Grass Shrub HECO/POSE HECO/BRTE M ML
156 Y Shrub Shrub HECO/ELLA/ERNA POSE/BRTE ML L
157 Y Grass Grass HECO/POSE HECO/POSE M M
158 N Shrub Grass PUTR/HECO HECO/POSE M ML
159 N Shrub Grass PUTR/HECO HECO/POSE M M
160 N Shrub Grass PUTR/HECO/ERNA HECO/PSSP/POSE M ML
161 N Shrub Grass PUTR/HECO ELLA/BRTE M ML
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Table 3: Size and Reproductive Success of Sage Sparrow Territories on the BCA in 2012

Location Plot Type Name |Hectares| Paired? | Fledglings? (#) |Notes
5. Boeing 211 Territory BCA_1 3.28 y N Observed.a pair C:?Jrrying food a_n(.i alarm chipping on 7/10-7/12. Saw LOSH attacking male on
7/12. No sign of birds on next visit.
No female observed, however a male was observed feeding 1 older fledgling on 7/18. Sa
S.Boeing | 211,220 Territory BCA2 | an y Y (1) , wev W v 'ng gling on 7/18. Saw
LOSH attacking male on 7/18.
S. Boeing 219 Territory BCA_3 4.03 Y Y (2) Pair with two fledglings observed on 6/1 and 6/6.
Possible female chip on 6/4, however no other observations of females or fledglings
S.Boeing | 219,225 Territory BCA 4 | 445 N N ' I on 6/4, howev vat gling
occurred.
159 This male had a unique song. He was first located in the eastern territory on 5/20. He was
) 217, 218, 223, . ) relocated on 6/11 far to the west. He moved further west on each subsequent visit. Agitated
S. Boeing Territory BCA_S Y N L ) .
224, 225, 226 11.57 chipping from pair on 5/20. No clear signs of female after 6/11. Observed baby coyote
' following male around on 6/27.
s. Boein 219, 220, 225, Territor BCA 6 701 y Y(1) Female first observed on 5/20, observed frequently after 7/2. Male observed feeding one
' & 226 y - ) younger fledgling on 7/23 and 7/25.
Male initiall hard to locate. F le ob don 6/7,6/21, and 7/23. A pair with 3
. Boeing | 219, 220, 226 Territory BCA_9 434 v Y(3) ae|_n| ially very hard to loca e. e.ma eo ser.ve on / , 6/ .,an_ / pair wi
fledglings that flew across 3 territories on 7/23 is most likely this pair.
5. Boeing | 218,219,? | Unconfirmed BCA_7 4.69 5 N? Male heard countersinging with adjacent males several times throughout the season. Only
located on 7/12.
Male heard countersinging with adjacent males several times throughout the season. Onl
S.Boeing | 211,212,? | Unconfirmed| BCA 10 | 1.06 ? N? untersinging with acl veratti ugho y
located on 5/15.
. . Male heard countersinging with adjacent males several times throughout the season. Never
S.Boeing | 220,226,? | Unconfirmed| BCA_11 3.30 ? N?
located.
. . Male heard countersinging with adjacent males several times throughout the season. Never
S. Boeing 210, ? Unconfirmed | BCA_12 3.64 ? N? o
definatively located.
. Detected and followed male on 6/14. No sign of male previously, or in any subsequent
Doherty 203,189, ? Incidental BCA_8 0.84 N N

visits.
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Table 4: Juvenile Sage Sparrow Detections on the BCA in 2012. These birds were too old to be

assigned to territories

Date Observation

18-Jul 3olderjuveniles observed in a flock of ~ 40 LASP near BCA-5, No sign of adult SAGS

18-Jul lolderjuvenile observed in BCA-3 with 1 LASP juvenile. No sign of adult SAGS
1lolderjuvenile observed in BCA-6. Male SAGS chased juvenile out of territory. Male

24-Jul . . .
observed with much younger fledgling the following day.

261l 1olderjuvenile observed in BCA-6. Male observed feeding much younger fledgling the
previous day.

261l 1younger juvenile observed by itself in BCA-11. Joined juvenile flock at corner of territories
BCA-6,9, & 11.
Flock of 3 older juveniles observed in the corner of territories BCA-6, 9, & 11. Male observed

26-Jul singing and foraging nearby, but not actively feeding juveniles. Area is intersection of
several territories. SAGS seem to be congregating in this areain late July.

Table 5: Number and location of Sage Sparrow territories 2003-2012 on the BCA.

Number of SAGS territories reported on the BCA in large sagebrush patches
Area of BCA
Year TOTAL
Schoolhouse/Mclintyre | Rugg Well/Cowboy South Boeing Doherty
2003 6 2 1 0 9
2006 3 0 4 0 7
2009 2 0 4 0 6
2012 0 0 7 confirmed, 4 unconfirmed 0 7
Most sagebrush in South
Boei in2
This area has been the oeing bl.”ned n .0.08’ C e
. . . fragmenting remaining Areais fairly inaccessable,
most intensively Areais encroached
Notes o sagebrush stands. Also, the |and may not have been well
surveyed. Cheatgrass |by juniper. o .
. . areais fairly inaccessable, surveyed in 2003-2009.
increased post-grazing.
and may not have been well
surveyed in 2003-2009.
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Figure 1: Location of the BCA and NWSTF
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Figure 2: The extent to which the 2008 wildfire burned sagebrush habitat on the BCA
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Figure 3: Locations of breeding bird point count stations on the BCA. Shows the general vegetation type of all the stations based on
the 2002 vegetation map, as well as station locations in regards to the 2008 wildfire. In 2012 there was less shrub habitats than displayed
due to the 2008 wildfire, as well as restoration actions in areas dominated by green or gray rabbitbrush..
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Figure 4: 2012 sage sparrow area search plots
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Figure 5: Example of typical spotmapping data. Movements of individual birds are shown in blue
lines. Countersinging events are shown in red lines. Green dots are used for visual observations at
precise locations, and yellow dots are used for non-visual observations, and are estimated locations.
Existing territories were modified based on the actual locations, self-linking bird movements and
countersinging.
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Figure 6. Raptor nest locations on the BCA in 2012.
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Figure 7: Changes in general vegetation between 2003 and 2012.
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Figure 8: Classification of point count stations in 2003 and 2012. This chart shows the number of stations with each type of dominant

vegetation in both years.
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Figure 9: Number of stations in each condition class in 2003 and 2012.
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Figure 10: Changes in condition class between 2003 and 2012.
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2012 Average maximum detections per station
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Figure 11a. Average maximum detections per station. Shows the average of the highest number

of detections between the two visits at all stations for each species.

2012 Percent of points with detections

100 +
90 -

80 -

70 -

60 -

50 -
40 -

30 -

20 ~

10 -

WEME
HOLA
GRSP
LBCU
CORA
RNEP
CLSW
WCSP
LASP
CAGU
SAVS
CANG
WEKI
EUST
MODO
RWBL
SWHA
SATH
LOSH
BBMA
AMCR
BRSP
RTHA
NOHA
CONI
EUCD
GBHE
BUOR
GTTO
UKHU
AMGO
CAQU
BARS
RBGU
AMRO
RCKI
SAPH
FEHA
YHBL
AMCO
KILL

Figure 11b. Percentage of points with at least one detection on either visit for each species.
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2012
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Figure 12: Average maximum detections per station for selected species in all survey years. Shows the average of the highest

number of detections between the two visits at all stations for each of the most abundant species in all survey years.
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Figure 13: Changes in abundance for selected species. Shows the average of the highest number
of detections between the two visits at all stations for each of the most abundant species in all survey
years.
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Figure 15: Overview of sage sparrow detections on area search plots in 2012
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Figure 16: Sage sparrow territories in South Boeing pasture. In the imagery, the whitish areas are sand dunes, the dark spots are
juniper trees, the speckled areas are sagebrush, and the solid dark brown areas are cheatgrass dominated grasslands.
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Figure 17: Sage sparrow incidental detection in Doherty pasture
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Figure 18: Overview of the historic and current distribution of sage sparrow territories on the BCA
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Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
4/30/2012 | CAE 101 | 6:21 | WEME 4
4/30/2012 | CAE 101 | 6:21 | HOLA 3
4/30/2012 | CAE 101 | 6:21 | CORA 2
4/30/2012 | CAE 101 | 6:21 | WCSP 3
4/30/2012 | CAE 101 | 6:21 | AMRO
4/30/2012 | CAE 101 | 6:21 | RWBL
4/30/2012 | CAE 102 | 6:41 | WEME 1 5
4/30/2012 | CAE 102 | 6:41 | MODO 2
4/30/2012 | CAE 102 | 6:41 | LOSH 1
4/30/2012 | CAE 102 | 6:41 | WCSP 3
4/30/2012 | CAE 102 | 6:41 | GTTO 1
4/30/2012 | CAE 102 | 6:41 | RNEP 1
4/30/2012 | CAE 103 | 6:59 | WEME 8
4/30/2012 | CAE 103 | 6:59 | GTTO
4/30/2012 | CAE 103 | 6:59 | WCSP
4/30/2012 | CAE 103 | 6:59 | RNEP 1
4/30/2012 | CAE 103 | 6:59 | LASP 1 2
4/30/2012 | CAE 104 | 7:15 | CORA 1
4/30/2012 | CAE 104 | 7:15 | WEME
4/30/2012 | CAE 104 | 7:15 | RNEP
4/30/2012 | CAE 104 | 7:15 | LBCU
4/30/2012 | CAE 104 | 7:15 | HOLA 2
4/30/2012 | CAE 104 | 7:15 | WEME 2
4/30/2012 | CAE 105 | 7:33 | WEME 1
4/30/2012 | CAE 105 | 7:33 | WCSP 1
4/30/2012 | CAE 105 | 7:33 | WEME 1 10
4/30/2012 | CAE 105 | 7:33 | WCSP 3
4/30/2012 | CAE 105 | 7:33 | SAVS 1
4/30/2012 | CAE 105 | 7:33 | CORA 7
4/30/2012 | CAE 105 | 7:33 | HOLA 1 1
4/30/2012 | CAE 105 | 7:33 | GRSP 1
4/30/2012 | CAE 105 | 7:33 | RNEP 1 1
4/30/2012 | CAE 106 | 7:48 | WEME 9
4/30/2012 | CAE 106 | 7:48 | GRSP
4/30/2012 | CAE 106 | 7:48 | RNEP 2
4/30/2012 | CAE 106 | 7:48 | AMCR 1
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Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
4/30/2012 | CAE 106 | 7:48 | CORA 3 1
4/30/2012 | CAE 106 | 7:48 | HOLA 1
4/30/2012 | CAE 107 | 8:02 | WEME 12
4/30/2012 | CAE 107 | 8:02 | GRSP 1
4/30/2012 | CAE 107 | 8:02 | BBMA 1
4/30/2012 | CAE 107 | 8:02 | CORA 2
4/30/2012 | CAE 107 | 8:02 | HOLA 1 1
4/30/2012 | CAE 107 | 8:02 | MODO 2
4/30/2012 | CAE 107 | 8:02 | LBCU
4/30/2012 | CAE 108 | 8:20 | WEME 11
4/30/2012 | CAE 108 | 8:20 | GRSP
4/30/2012 | CAE 108 | 8:20 | HOLA
4/30/2012 | CAE 108 | 8:20 | WCSP 6
4/30/2012 | CAE 108 | 8:20 | RCKI 1
4/30/2012 | CAE 108 | 8:20 | CLSW 1
4/30/2012 | CAE 108 | 8:20 | WCSP 1
4/30/2012 | CAE 109 | 8:49 | WEME 5
4/30/2012 | CAE 109 | 8:49 | GRSP 1 1 1
4/30/2012 | CAE 109 | 8:49 | HOLA 1
4/30/2012 | CAE 109 | 8:49 | WCSP 1
4/30/2012 | CAE 110 | 9:08 | WEME 8
4/30/2012 | CAE 110 | 9:08 | GRSP 2
4/30/2012 | CAE 110 | 9:08 | LBCU 1
4/30/2012 | CAE 110 | 9:08 | HOLA 1 1
4/30/2012 | CAE 110 | 9:08 | LASP 1
4/30/2012 | CAE 110 | 9:08 | CORA
4/30/2012 | CAE 110 | 9:08 | AMCR
4/30/2012 | CAE 111 | 9:24 | CORA 2 2 1
4/30/2012 | CAE 111 | 9:24 | WEME 7
4/30/2012 | CAE 111 | 9:24 | HOLA 2
4/30/2012 | CAE 111 | 9:24 | GRSP 1
4/30/2012 | CAE 112 | 9:41 | LBCU 1 2
4/30/2012 | CAE 112 | 9:41 | WEME 9
4/30/2012 | CAE 112 | 9:41 | GRSP 1 1
4/30/2012 | CAE 112 | 9:41 | HOLA 3
4/30/2012 | CAE 113 | 9:55 | WEME 7 1
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Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
4/30/2012 | CAE 113 | 9:55 | CORA 1
4/30/2012 | CAE 113 | 9:55 | CLSW 1
4/30/2012 | CAE 113 | 9:55 | LBCU 1
5/1/2012 | CAE 114 | 5:55 | WEME 8
5/1/2012 | CAE 114 | 5:55 | HOLA 2
5/1/2012 | CAE 114 | 5:55 | LBCU
5/1/2012 | CAE 115 | 6:21 | WEME 10
5/1/2012 | CAE 115 | 6:21 | LBCU 3
5/1/2012 | CAE 115 | 6:21 | HOLA 1
5/1/2012 | CAE 116 | 6:34 | WEME 5
5/1/2012 | CAE 116 | 6:34 | GRSP 1 2
5/1/2012 | CAE 116 | 6:34 | HOLA 3 1
5/1/2012 | CAE 117 | 6:52 | WEME 5
5/1/2012 | CAE 117 | 6:52 | LBCU 2
5/1/2012 | CAE 117 | 6:52 | HOLA 1
5/1/2012 | CAE 117 | 6:52 | GRSP 2
5/1/2012 | CAE 118 | 7:08 | HOLA 3
5/1/2012 | CAE 118 | 7:08 | LBCU 2
5/1/2012 | CAE 118 | 7:08 | WEME 7
5/1/2012 | CAE 118 | 7:08 | GRSP 1 1
5/1/2012 | CAE 118 | 7:08 | HOLA 1
5/1/2012 | CAE 119 | 7:26 | HOLA 2
5/1/2012 | CAE 119 | 7:26 | WEME 7
5/1/2012 | CAE 119 | 7:26 | GRSP 1 1
5/1/2012 | CAE 120 | 7:48 | WEME
5/1/2012 | CAE 120 | 7:48 | EUST 1
5/1/2012 | CAE 120 | 7:48 | GRSP 1
5/1/2012 | CAE 121 | 8:08 | WEME 5
5/1/2012 | CAE 121 | 8:08 | CLSW 1
5/1/2012 | CAE 122 | 8:31 | WEME 3 1
5/1/2012 | CAE 122 | 8:31 | GRSP 1
5/1/2012 | CAE 122 | 8:31 | HOLA 1
5/1/2012 | CAE 123 | 8:49 | WEME 4
5/1/2012 | CAE 123 | 8:49 | HOLA 2
5/1/2012 | CAE 123 | 8:49 | LBCU 1
5/1/2012 | CAE 124 | 9:19 | WEME 5
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0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/1/2012 | CAE 124 | 9:19 | GRSP 1
5/1/2012 | CAE 125 | 9:34 | WEME 3 1
5/1/2012 | CAE 125 | 9:34 | HOLA 3
5/1/2012 | CAE 125 | 9:34 | GRSP
5/1/2012 | CAE 125 | 9:34 | NOHA
5/1/2012 | CAE 125 | 9:34 | CLSW 1
5/1/2012 | CAE 126 | 9:45 | WEME
5/1/2012 | CAE 126 | 9:45 | LASP
5/1/2012 | CAE 126 | 9:45 | SAVS
5/1/2012 | CAE 126 | 9:45 | HOLA 1
5/1/2012 | CAE 126 | 9:45 | WEME
5/1/2012 | CAE 126 | 9:45 | GRSP 1
5/1/2012 | CAE 126 | 9:45 | WCSP
5/1/2012 | CAE 127 | 9:56 | HOLA 1 2
5/1/2012 | CAE 127 | 9:56 | WEME 3 1
5/1/2012 | CAE 127 | 9:56 | WCSP
5/1/2012 | CAE 127 | 9:56 | GRSP
5/2/2012 | CAE 128 | 6:04 | WEME 6
5/2/2012 | CAE 128 | 6:04 | WEKI 2
5/2/2012 | CAE 128 | 6:04 | HOLA 3
5/2/2012 | CAE 128 | 6:04 | RNEP 1
5/2/2012 | CAE 128 | 6:04 | CLSW 2
5/2/2012 | CAE 128 | 6:04 | GRSP 1
5/2/2012 | CAE 128 | 6:04 | LBCU 1
5/2/2012 | CAE 129 | 6:17 | WEME 6
5/2/2012 | CAE 129 | 6:17 | HOLA 1
5/2/2012 | CAE 129 | 6:17 | LBCU 1
5/2/2012 | CAE 129 | 6:17 | RNEP 1
5/2/2012 | CAE 129 | 6:17 | EUST 1
5/2/2012 | CAE 129 | 6:17 | GRSP 1 1 1
5/2/2012 | CAE 130 | 6:31 | WCSP 3
5/2/2012 | CAE 130 | 6:31 | BRSP 1
5/2/2012 | CAE 130 | 6:31 | WCSP 6
5/2/2012 | CAE 130 | 6:31 | GRSP 2
5/2/2012 | CAE 130 | 6:31 | WEME 11
5/2/2012 | CAE 130 | 6:31 | HOLA 3
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0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/2/2012 | CAE 130 | 6:31 | LBCU 1
5/2/2012 | CAE 131 | 6:46 | WEME 4
5/2/2012 | CAE 131 | 6:46 | SAPH 1
5/2/2012 | CAE 131 | 6:46 | GRSP 1
5/2/2012 | CAE 131 | 6:46 | HOLA 2
5/2/2012 | CAE 131 | 6:46 | KILL 1 1
5/2/2012 | CAE 131 | 6:46 | RNEP 1
5/2/2012 | CAE 131 | 6:46 | CORA 1
5/2/2012 | CAE 131 | 6:46 | WCSP 4
5/2/2012 | CAE 131 | 6:46 | SAVS 1
5/2/2012 | CAE 131 | 6:46 | EUCD
5/2/2012 | CAE 131 | 6:46 | LBCU
5/2/2012 | CAE 132 | 7:03 | HOLA 1 2
5/2/2012 | CAE 132 | 7:03 | WEME 6
5/2/2012 | CAE 132 | 7:03 | GRSP 1 2
5/2/2012 | CAE 132 | 7:03 | RNEP 1
5/2/2012 | CAE 132 | 7:03 | LBCU 1
5/2/2012 | CAE 133 | 7:22 | HOLA 1 4 1
5/2/2012 | CAE 133 | 7:22 | WEME 4
5/2/2012 | CAE 133 | 7:22 | LBCU 1
5/2/2012 | CAE 133 | 7:22 | RNEP 1
5/2/2012 | CAE 133 | 7:22 | SAVS 1
5/2/2012 | CAE 134 | 7:37 | WEME 6 1
5/2/2012 | CAE 134 | 7:37 | HOLA 4
5/2/2012 | CAE 135 | 7:51 | HOLA 3 2
5/2/2012 | CAE 135 | 7:51 | WEME 4
5/2/2012 | CAE 135 | 7:51 | GRSP 1
5/2/2012 | CAE 135| 7:51 | LBCU 1
5/2/2012 | CAE 136 | 8:06 | LBCU 2
5/2/2012 | CAE 136 | 8:06 | WEME 4
5/2/2012 | CAE 136 | 8:06 | WCSP 2 1
5/2/2012 | CAE 136 | 8:06 | HOLA 1
5/2/2012 | CAE 136 | 8:06 | LBCU 1 2
5/2/2012 | CAE 137 | 8:22 | WEME 6
5/2/2012 | CAE 137 | 8:22 | WEKI 2
5/2/2012 | CAE 137 | 8:22 | HOLA 1
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Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/2/2012 | CAE 138 | 8:35 | WEME 5
5/2/2012 | CAE 138 | 8:35 | HOLA 1
5/2/2012 | CAE 138 | 8:35 | GRSP
5/2/2012 | CAE 139 | 8:48 | WEME 7
5/2/2012 | CAE 139 | 8:48 | SWHA 1
5/2/2012 | CAE 139 | 8:48 | LOSH 1
5/2/2012 | CAE 140 | 9:04 | WEME 5
5/2/2012 | CAE 140 | 9:04 | SWHA 1
5/2/2012 | CAE 140 | 9:04 | WEKI 1
5/2/2012 | CAE 141 | 9:17 | WEME 4
5/2/2012 | CAE 141 | 9:17 | WCSP 1
5/2/2012 | CAE 142 | 9:33 | WEME 4
5/2/2012 | CAE 142 | 9:33 | RTHA 1
5/2/2012 | CAE 143 | 9:57 | CLSW 2 4
5/2/2012 | CAE 143 | 9:57 | CORA 1
5/2/2012 | CAE 143 | 9:57 | WEME 1 4
5/7/2012 | CAE 144 | 6:41 | WEME 10
5/7/2012 | CAE 144 | 6:41 | GRSP 1
5/7/2012 | CAE 144 | 6:41 | CORA 2
5/7/2012 | CAE 144 | 6:41 | LBCU
5/7/2012 | CAE 144 | 6:41 | EUST 4
5/7/2012 | CAE 144 | 6:41 | RNEP 1
5/7/2012 | CAE 144 | 6:41 | HOLA 3
5/7/2012 | CAE 144 | 6:41 | BBMA 1
5/7/2012 | CAE 145 | 6:52 | GRSP 1
5/7/2012 | CAE 145 | 6:52 | HOLA 5
5/7/2012 | CAE 145 | 6:52 | WEME 10
5/7/2012 | CAE 145 | 6:52 | RNEP 1 1
5/7/2012 | CAE 145 | 6:52 | CORA 3
5/7/2012 | CAE 145 | 6:52 | UK.. 13
5/7/2012 | CAE 145 | 6:52 | AMCO 24
5/7/2012 | CAE 145 | 6:52 | SAVS 1 1
5/7/2012 | CAE 146 | 7:07 | CORA 15
5/7/2012 | CAE 146 | 7:07 | LBCU 3 2
5/7/2012 | CAE 146 | 7:07 | WEME
5/7/2012 | CAE 146 | 7:07 | HOLA 2 1




Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/7/2012 | CAE 146 | 7:07 | GRSP 1
5/7/2012 | CAE 146 | 7:07 | RNEP 1
5/7/2012 | CAE 146 | 7:07 | CAGU 6
5/7/2012 | CAE 147 | 7:18 | WEME 10
5/7/2012 | CAE 147 | 7:18 | RNEP 3
5/7/2012 | CAE 147 | 7:18 | HOLA 3
5/7/2012 | CAE 147 | 7:18 | LBCU 3
5/7/2012 | CAE 147 | 7:18 | GRSP 1 1
5/7/2012 | CAE 148 | 7:30 | WEME 11
5/7/2012 | CAE 148 | 7:30 | GRSP 1
5/7/2012 | CAE 148 | 7:30 | LBCU 2
5/7/2012 | CAE 148 | 7:30 | CORA 1
5/7/2012 | CAE 148 | 7:30 | HOLA 3
5/7/2012 | CAE 148 | 7:30 | RNEP 1
5/7/2012 | CAE 148 | 7:30 | SAVS 1
5/7/2012 | CAE 149 | 7:41 | GRSP 2
5/7/2012 | CAE 149 | 7:41 | HOLA 2 1
5/7/2012 | CAE 149 | 7:41 | WEME 7
5/7/2012 | CAE 149 | 7:41 | LBCU
5/7/2012 | CAE 150 | 7:53 | WEME 4
5/7/2012 | CAE 150 | 7:53 | HOLA 5
5/7/2012 | CAE 150 | 7:53 | GRSP 2
5/7/2012 | CAE 150 | 7:53 | CORA 1
5/7/2012 | CAE 151 | 8:04 | LBCU 1
5/7/2012 | CAE 151 | 8:04 | WEME 1 4
5/7/2012 | CAE 151 | 8:04 | HOLA 3 2
5/7/2012 | CAE 151 | 8:04 | CLSW 1
5/7/2012 | CAE 151 | 8:04 | GRSP 1
5/7/2012 | CAE 152 | 8:15 | WEME 4
5/7/2012 | CAE 152 | 8:15 | GRSP 1
5/7/2012 | CAE 152 | 8:15 | HOLA 5
5/7/2012 | CAE 152 | 8:15 | SAVS 1
5/7/2012 | CAE 152 | 8:15 | LBCU 2
5/7/2012 | CAE 152 | 8:15 | WCSP 1
5/7/2012 | CAE 152 | 8:15 | CORA 1
5/7/2012 | CAE 153 | 8:30 | LBCU 1 1
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Appendix 1: Point Count Data Visit 1

0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/7/2012 | CAE 153 | 8:30 | WEME 4
5/7/2012 | CAE 153 | 8:30 | HOLA 5
5/7/2012 | CAE 154 | 8:40 | GRSP 1
5/7/2012 | CAE 154 | 8:40 | WEME 5
5/7/2012 | CAE 154 | 8:40 | HOLA 3 1
5/7/2012 | CAE 155 | 8:51 | WEME 4 1
5/7/2012 | CAE 155 | 8:51 | HOLA 3
5/7/2012 | CAE 155 | 8:51 | GRSP 2
5/7/2012 | CAE 156 | 9:02 | CORA 2
5/7/2012 | CAE 156 | 9:02 | WEME 4 2
5/7/2012 | CAE 156 | 9:02 | HOLA 2 2
5/7/2012 | CAE 157 | 9:15 | WCSP 7
5/7/2012 | CAE 157 | 9:15 | GRSP 1
5/7/2012 | CAE 157 | 9:15 | LBCU 2
5/7/2012 | CAE 157 | 9:15 | WEME 6
5/7/2012 | CAE 157 | 9:15 | LBCU 1
5/7/2012 | CAE 157 | 9:15 | NOHA 1
5/9/2012 | CAE 158 | 7:34 | WEME 4 1
5/9/2012 | CAE 158 | 7:34 | HOLA 1
5/9/2012 | CAE 159 | 7:58 | WEME 7
5/9/2012 | CAE 159 | 7:58 | SAVS 2
5/9/2012 | CAE 159 | 7:58 | HOLA 1
5/9/2012 | CAE 159 | 7:58 | GRSP
5/9/2012 | CAE 159 | 7:58 | LBCU
5/9/2012 | CAE 160 | 8:17 | WEME 4
5/9/2012 | CAE 160 | 8:17 | LBCU
5/9/2012 | CAE 160 | 8:17 | CORA
5/9/2012 | CAE 160 | 8:17 | UKHU
5/9/2012 | CAE 160 | 8:17 | CAQU 1
5/9/2012 | CAE 160 | 8:17 | HOLA 1
5/9/2012 | CAE 160 | 8:17 | SAVS
5/9/2012 | CAE 160 | 8:17 | GRSP
5/9/2012 | CAE 161 | 8:43 | WEME 3 1
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Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
5/31/2012 | CAE 155 | 9:55 | WEME 8 1
5/31/2012 | CAE 155 | 9:55 | GRSP 2
5/31/2012 | CAE 155 | 9:55 | HOLA 4 1
5/31/2012 | CAE 155 | 9:55 | CORA 4
5/31/2012 | CAE 155 | 9:55 | RNEP 1
5/31/2012 | CAE 156 | 9:44 | WEME 7
5/31/2012 | CAE 156 | 9:44 | HOLA 3
5/31/2012 | CAE 156 | 9:44 | GRSP 3
5/31/2012 | CAE 156 | 9:44 | CORA 2 3
5/31/2012 | CAE 157 | 9:29 | WEME 6 1
5/31/2012 | CAE 157 | 9:29 | HOLA 2
5/31/2012 | CAE 157 | 9:29 | GRSP
5/31/2012 | CAE 157 | 9:29 | GRSP 1
5/31/2012 | CAE 157 | 9:29 | CORA 1
5/31/2012 | CAE 158 | 8:10 | WEME 10 1
5/31/2012 | CAE 158 | 8:10 | HOLA 2
5/31/2012 | CAE 158 | 8:10 | LBCU 1
5/31/2012 | CAE 158 | 8:10 | CAGU 11
5/31/2012 | CAE 158 | 8:10 | GRSP 1 1
5/31/2012 | CAE 159 | 7:47 | CAGU 4
5/31/2012 | CAE 159 | 7:47 | WEME 10
5/31/2012 | CAE 159 | 7:47 | LBCU 2
5/31/2012 | CAE 159 | 7:47 | RWBL 1 2
5/31/2012 | CAE 159 | 7:47 | RBGU
5/31/2012 | CAE 159 | 7:47 | EUCD
5/31/2012 | CAE 160 | 7:26 | GRSP 1
5/31/2012 | CAE 160 | 7:26 | GRSP 3
5/31/2012 | CAE 160 | 7:26 | LBCU 3
5/31/2012 | CAE 160 | 7:26 | WEME 8 1
5/31/2012 | CAE 160 | 7:26 | CAGU 1
5/31/2012 | CAE 160 | 7:26 | RNEP 1
5/31/2012 | CAE 161 | 7:02 | CAGU 5
5/31/2012 | CAE 161 | 7:02 | WEME 13
5/31/2012 | CAE 161 | 7:02 | LBCU
5/31/2012 | CAE 161 | 7:02 | RNEP
5/31/2012 | CAE 161 | 7:02 | GRSP




Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs

5/31/2012 | CAE 161 | 7:02 | CLSW 1

6/5/2012 | CAE 151 | 7:22 | WEME 5 2

6/5/2012 | CAE 151 | 7:22 | GRSP 1

6/5/2012 | CAE 151 | 7:22 | HOLA 1 1

6/5/2012 | CAE 151 | 7:22 | CORA 2

6/5/2012 | CAE 152 | 6:28 | HOLA 1 1

6/5/2012 | CAE 152 | 6:28 | WEME

6/5/2012 | CAE 152 | 6:28 | LBCU 1

6/5/2012 | CAE 153 | 6:15 | WEME 5

6/5/2012 | CAE 153 | 6:15 | LBCU 2

6/5/2012 | CAE 154 | 6:01 | CORA 24 8

6/5/2012 | CAE 154 | 6:01 | LBCU 3

6/5/2012 | CAE 154 | 6:01 | HOLA 1 1

6/5/2012 | CAE 154 | 6:01 | WEME 3

6/6/2012 | CAE 130 | 10:00 | WEME 4

6/6/2012 | CAE 130 | 10:00 | HOLA 3 3 1 12

6/6/2012 | CAE 131 | 9:51 | WEME 5 1

6/6/2012 | CAE 131 | 9:51 | HOLA 1

6/6/2012 | CAE 131 | 9:51 | CLSW 2

6/6/2012 | CAE 131 | 9:51 | EUCD 2

6/6/2012 | CAE 131 | 9:51 | EUST 12

6/6/2012 | CAE 131 | 9:51 | LOSH 1

6/6/2012 | CAE 131 | 9:51 | WEKI 1

6/6/2012 | CAE 132 | 9:37 | BARS 1

6/6/2012 | CAE 132 | 9:37 | GRSP 1

6/6/2012 | CAE 132 | 9:37 | WEME 1

6/6/2012 | CAE 132 | 9:37 | HOLA

6/6/2012 | CAE 132 | 9:37 | CORA 1

6/6/2012 | CAE 133 | 9:24 | WEME 5 1

6/6/2012 | CAE 133 | 9:24 | LBCU

6/6/2012 | CAE 133 | 9:24 | HOLA 1 1

6/6/2012 | CAE 133 | 9:24 | EUST 1 1

6/6/2012 | CAE 134 | 9:11 | WEME 5 1

6/6/2012 | CAE 134 | 9:11 | HOLA 4

6/6/2012 | CAE 134 | 9:11 | CORA 1

6/6/2012 | CAE 134 | 9:11 | GRSP 1
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Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/6/2012 | CAE 135 | 8:57 | WEME 3
6/6/2012 | CAE 135 | 8:57 | HOLA 3
6/6/2012 | CAE 136 | 8:44 | HOLA 2
6/6/2012 | CAE 137 | 8:31 | HOLA 2
6/6/2012 | CAE 137 | 8:31 | WEME 4
6/6/2012 | CAE 137 | 8:31 | GRSP 2
6/6/2012 | CAE 137 | 8:31 | RTHA 1
6/6/2012 | CAE 138 | 8:13 | WEME 4 1
6/6/2012 | CAE 138 | 8:13 | HOLA 2
6/6/2012 | CAE 138 | 8:13 | CLSW 1
6/6/2012 | CAE 139 | 8:02 | WEME 4
6/6/2012 | CAE 139 | 8:02 | HOLA 1
6/6/2012 | CAE 139 | 8:02 | CLSW 4
6/6/2012 | CAE 140 | 7:46 | WEME 8
6/6/2012 | CAE 140 | 7:46 | WEKI 1
6/6/2012 | CAE 141 | 7:34 | LASP
6/6/2012 | CAE 141 | 7:34 | WEME 3
6/6/2012 | CAE 141 | 7:34 | RNEP
6/6/2012 | CAE 142 | 7:19 | WEME 7
6/6/2012 | CAE 142 | 7:19 | RNEP 1
6/6/2012 | CAE 143 | 7:00 | CORA 9
6/6/2012 | CAE 143 | 7:00 | WEME 4
6/6/2012 | CAE 143 | 7:00 | CAGU 31 4
6/6/2012 | CAE 143 | 7:00 | HOLA 2
6/6/2012 | CAE 143 | 7:00 | CLSW 2
6/6/2012 | CAE 144 | 6:48 | WEME 9
6/6/2012 | CAE 144 | 6:48 | HOLA 2
6/6/2012 | CAE 144 | 6:48 | CORA 8
6/6/2012 | CAE 144 | 6:48 | LBCU 1
6/6/2012 | CAE 144 | 6:48 | CAGU 2
6/6/2012 | CAE 145 | 6:36 | WEME 8 1
6/6/2012 | CAE 145 | 6:36 | HOLA 2
6/6/2012 | CAE 145 | 6:36 | CORA 2 2
6/6/2012 | CAE 145 | 6:36 | GRSP 1
6/6/2012 | CAE 146 | 6:25 | WEME 8
6/6/2012 | CAE 146 | 6:25 | HOLA 1 1
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Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/6/2012 | CAE 146 | 6:25 | LBCU 1
6/6/2012 | CAE 146 | 6:25 | GBHE 1
6/6/2012 | CAE 146 | 6:25 | CORA 1
6/6/2012 | CAE 146 | 6:25 | GRSP 1
6/6/2012 | CAE 147 | 6:13 | WEME 6 2
6/6/2012 | CAE 147 | 6:13 | LBCU 3
6/6/2012 | CAE 147 | 6:13 | HOLA 2
6/6/2012 | CAE 147 | 6:13 | GRSP 1
6/6/2012 | CAE 147 | 6:13 | RNEP 1
6/6/2012 | CAE 147 | 6:13 | CAGU 1 3
6/6/2012 | CAE 148 | 5:59 | LBCU 3
6/6/2012 | CAE 148 | 5:59 | CORA 3
6/6/2012 | CAE 148 | 5:59 | WEME 8 2
6/6/2012 | CAE 148 | 5:59 | HOLA 1
6/6/2012 | CAE 149 | 5:44 | YHBL 6
6/6/2012 | CAE 149 | 5:44 | WEME 4 2
6/6/2012 | CAE 149 | 5:44 | HOLA 4 3
6/6/2012 | CAE 149 | 5:44 | LBCU 2 1
6/6/2012 | CAE 149 | 5:44 | CORA 9
6/6/2012 | CAE 149 | 5:44 | YHBL 7
6/6/2012 | CAE 149 | 5:44 | CAGU 2
6/6/2012 | CAE 149 | 5:44 | GRSP 1
6/6/2012 | CAE 150 | 5:31 | CORA 3
6/6/2012 | CAE 150 | 5:31 | LBCU 2 2
6/6/2012 | CAE 150 | 5:31 | GRSP 1
6/6/2012 | CAE 150 | 5:31 | WEME 6
6/6/2012 | CAE 150 | 5:31 | HOLA 2 2 1
6/7/2012 | CAE 106 | 9:50 | WEME 7
6/7/2012 | CAE 106 | 9:50 | CORA 9
6/7/2012 | CAE 106 | 9:50 | BBMA 1
6/7/2012 | CAE 106 | 9:50 | WEKI 1
6/7/2012 | CAE 107 | 9:43 | WEME 10
6/7/2012 | CAE 107 | 9:43 | CORA 1
6/7/2012 | CAE 107 | 9:43 | GBHE
6/7/2012 | CAE 107 | 9:43 | LOSH 1
6/7/2012 | CAE 107 | 9:43 | CLSW 2




Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/7/2012 | CAE 108 | 9:31 | WEME 9
6/7/2012 | CAE 108 | 9:31 | HOLA 2
6/7/2012 | CAE 108 | 9:31 | GRSP 1
6/7/2012 | CAE 108 | 9:31 | CORA 2
6/7/2012 | CAE 108 | 9:31 | CLSW 1
6/7/2012 | CAE 109 | 9:20 | WEME 1 5 1
6/7/2012 | CAE 109 | 9:20 | CORA 3
6/7/2012 | CAE 109 | 9:20 | HOLA
6/7/2012 | CAE 109 | 9:20 | WEKI
6/7/2012 | CAE 110 | 9:05 | WEME 1
6/7/2012 | CAE 110 | 9:05 | HOLA 4
6/7/2012 | CAE 110 | 9:05 | LASP 2
6/7/2012 | CAE 110 | 9:05 | CORA 3
6/7/2012 | CAE 110 | 9:05 | WEME 7
6/7/2012 | CAE 110 | 9:05 | HOLA 2
6/7/2012 | CAE 111 | 8:54 | CLSW 3
6/7/2012 | CAE 111 | 8:54 | WEME 9
6/7/2012 | CAE 111 | 8:54 | CORA 4
6/7/2012 | CAE 111 | 8:54 | HOLA 1
6/7/2012 | CAE 111 | 8:54 | RNEP 1
6/7/2012 | CAE 111 | 8:54 | AMGO 1
6/7/2012 | CAE 112 | 8:42 | WEME 9
6/7/2012 | CAE 112 | 8:42 | HOLA 3
6/7/2012 | CAE 112 | 8:42 | GRSP 2
6/7/2012 | CAE 112 | 8:42 | BRSP 1
6/7/2012 | CAE 112 | 8:42 | EUST
6/7/2012 | CAE 112 | 8:42 | CORA
6/7/2012 | CAE 112 | 8:42 | LBCU 2
6/7/2012 | CAE 113 | 8:32 | WEME 7
6/7/2012 | CAE 113 | 8:32 | HOLA 1 1
6/7/2012 | CAE 113 | 8:32 | CORA 2 3
6/7/2012 | CAE 113 | 8:32 | GRSP
6/7/2012 | CAE 113 | 8:32 | SATH
6/7/2012 | CAE 113 | 8:32 | BRSP
6/7/2012 | CAE 113 | 8:32 | LBCU
6/7/2012 | CAE 113 | 8:32 | RNEP




Sage Sparrow Surveys and Breeding Season Point Counts on the BCA. Morrow County, OR | 2012

Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/7/2012 | CAE 114 | 8:19 | WEME 8 1
6/7/2012 | CAE 114 | 8:19 | SATH 2
6/7/2012 | CAE 114 | 8:19 | LASP 2
6/7/2012 | CAE 114 | 8:19 | HOLA 2
6/7/2012 | CAE 114 | 8:19 | LBCU 1
6/7/2012 | CAE 114 | 8:19 | GRSP 1
6/7/2012 | CAE 115 | 8:02 | WEME 9
6/7/2012 | CAE 115 | 8:02 | LBCU 2
6/7/2012 | CAE 115 | 8:02 | HOLA 1
6/7/2012 | CAE 115 | 8:02 | CORA
6/7/2012 | CAE 115 | 8:02 | CLSW
6/7/2012 | CAE 116 | 7:57 | WEME 7
6/7/2012 | CAE 116 | 7:57 | HOLA 6 1
6/7/2012 | CAE 116 | 7:57 | GRSP 1 1
6/7/2012 | CAE 116 | 7:57 | RNEP 1
6/7/2012 | CAE 116 | 7:57 | CORA 2
6/7/2012 | CAE 117 | 7:39 | WEME 5 1
6/7/2012 | CAE 117 | 7:39 | HOLA 2
6/7/2012 | CAE 117 | 7:39 | GRSP 1 1 1
6/7/2012 | CAE 117 | 7:39 | LBCU 2
6/7/2012 | CAE 117 | 7:39 | CORA 1
6/7/2012 | CAE 118 | 7:28 | WEME 7
6/7/2012 | CAE 118 | 7:28 | LBCU 2 1
6/7/2012 | CAE 118 | 7:28 | HOLA 4
6/7/2012 | CAE 118 | 7:28 | LASP 1
6/7/2012 | CAE 118 | 7:28 | GRSP 1 2
6/7/2012 | CAE 118 | 7:28 | RNEP 1
6/7/2012 | CAE 118 | 7:28 | CORA 1
6/7/2012 | CAE 119 | 7:16 | WEME 10
6/7/2012 | CAE 119 | 7:16 | GRSP 2 1
6/7/2012 | CAE 119 | 7:16 | HOLA 4
6/7/2012 | CAE 119 | 7:16 | LBCU 1
6/7/2012 | CAE 119 | 7:16 | CANG 10
6/7/2012 | CAE 119 | 7:16 | RWBL 1
6/7/2012 | CAE 120 | 7:02 | WEME 8 1
6/7/2012 | CAE 120 | 7:02 | LASP 1 2
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0-3 minutes 3-5 minutes
Fly- Fly-
Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/7/2012 | CAE 120 | 7:02 | SATH 1
6/7/2012 | CAE 120 | 7:02 | SWHA 1
6/7/2012 | CAE 120 | 7:02 | HOLA 1
6/7/2012 | CAE 121 | 6:51 | WEME 8
6/7/2012 | CAE 121 | 6:51 | HOLA 2
6/7/2012 | CAE 121 | 6:51 | LASP 2
6/7/2012 | CAE 121 | 6:51 | LBCU 1
6/7/2012 | CAE 121 | 6:51 | CORA 1
6/7/2012 | CAE 121 | 6:51 | RNEP 1
6/7/2012 | CAE 121 | 6:51 | SATH 1
6/7/2012 | CAE 122 | 6:38 | LBCU 1
6/7/2012 | CAE 122 | 6:38 | GRSP 2
6/7/2012 | CAE 122 | 6:38 | WEME 3 1
6/7/2012 | CAE 122 | 6:38 | CORA 1
6/7/2012 | CAE 122 | 6:38 | CANG 10
6/7/2012 | CAE 122 | 6:38 | HOLA 1 2
6/7/2012 | CAE 122 | 6:38 | RNEP
6/7/2012 | CAE 123 | 6:27 | WEME 9
6/7/2012 | CAE 123 | 6:27 | LBCU 2
6/7/2012 | CAE 123 | 6:27 | GRSP 1
6/7/2012 | CAE 123 | 6:27 | GRSP 1
6/7/2012 | CAE 123 | 6:27 | RNEP 1
6/7/2012 | CAE 123 | 6:27 | CORA 9
6/7/2012 | CAE 123 | 6:27 | CANG 10
6/7/2012 | CAE 123 | 6:27 | HOLA 2
6/7/2012 | CAE 124 | 6:15 | WEME 9
6/7/2012 | CAE 124 | 6:15 | LBCU 2
6/7/2012 | CAE 124 | 6:15 | CORA 4
6/7/2012 | CAE 124 | 6:15 | HOLA 5
6/7/2012 | CAE 124 | 6:15 | CANG 20
6/7/2012 | CAE 124 | 6:15 | CONI 2
6/7/2012 | CAE 125 | 6:00 | WEME 10
6/7/2012 | CAE 125 | 6:00 | HOLA
6/7/2012 | CAE 125 | 6:00 | GRSP
6/7/2012 | CAE 125 | 6:00 | GRSP 1
6/7/2012 | CAE 125 | 6:00 | RWBL 2
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Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/7/2012 | CAE 125 | 6:00 | CANG 20
6/7/2012 | CAE 125 | 6:00 | RNEP
6/7/2012 | CAE 125 | 6:00 | LBCU
6/7/2012 | CAE 125 | 6:00 | CORA 2 4
6/7/2012 | CAE 125 | 6:00 | BUOR 1
6/7/2012 | CAE 126 | 5:49 | WEME 10 1
6/7/2012 | CAE 126 | 5:49 | LBCU 2
6/7/2012 | CAE 126 | 5:49 | HOLA 1
6/7/2012 | CAE 126 | 5:49 | GRSP
6/7/2012 | CAE 126 | 5:49 | GRSP
6/7/2012 | CAE 126 | 5:49 | CANG 20
6/7/2012 | CAE 126 | 5:49 | CORA 2
6/7/2012 | CAE 126 | 5:49 | LASP 1
6/7/2012 | CAE 127 | 5:37 | WEME 7
6/7/2012 | CAE 127 | 5:37 | HOLA 4 3
6/7/2012 | CAE 127 | 5:37 | GRSP 1
6/7/2012 | CAE 127 | 5:37 | GRSP 1
6/7/2012 | CAE 127 | 5:37 | BUOR 1
6/7/2012 | CAE 127 | 5:37 | MODO 1
6/7/2012 | CAE 127 | 5:37 | FEHA 2
6/7/2012 | CAE 128 | 5:24 | WEME 12
6/7/2012 | CAE 128 | 5:24 | WEKI
6/7/2012 | CAE 128 | 5:24 | HOLA
6/7/2012 | CAE 128 | 5:24 | MODO
6/7/2012 | CAE 128 | 5:24 | LASP 2
6/7/2012 | CAE 128 | 5:24 | AMCR 1
6/7/2012 | CAE 128 | 5:24 | GRSP 1
6/7/2012 | CAE 128 | 5:24 | CORA 2
6/7/2012 | CAE 128 | 5:24 | BBMA 2
6/7/2012 | CAE 129 | 5:11 | WEME 8
6/7/2012 | CAE 129 | 5:11 | HOLA 7
6/7/2012 | CAE 129 | 5:11 | GRSP 3
6/7/2012 | CAE 129 | 5:11 | GRSP
6/7/2012 | CAE 129 | 5:11 | MODO 1
6/7/2012 | CAE 129 | 5:11 | CANG 10
6/7/2012 | CAE 129 | 5:11 | LBCU 1
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Appendix 2: Point Count Data Visit 2

0-3 minutes 3-5 minutes
Fly- Fly-

Date Observers | Point# | Time | Species | <50m | >50m | Overs | <50m | >50m | Overs
6/7/2012 | CAE 129 | 5:11 | RNEP 1
6/8/2012 | CAE 101 | 7:21 | SWHA 1
6/8/2012 | CAE 101 | 7:21 | SWHA 1 1
6/8/2012 | CAE 101 | 7:21 | RTHA 1
6/8/2012 | CAE 101 | 7:21 | WEME 6
6/8/2012 | CAE 101 | 7:21 | HOLA 2
6/8/2012 | CAE 101 | 7:21 | WEKI 2
6/8/2012 | CAE 101 | 7:21 | CORA 1
6/8/2012 | CAE 101 | 7:21 | LASP 2
6/8/2012 | CAE 101 | 7:21 | RNEP 1
6/8/2012 | CAE 102 | 6:37 | WEME 10
6/8/2012 | CAE 102 | 6:37 | CORA 2
6/8/2012 | CAE 102 | 6:37 | HOLA
6/8/2012 | CAE 102 | 6:37 | LASP
6/8/2012 | CAE 102 | 6:37 | GRSP
6/8/2012 | CAE 102 | 6:37 | LBCU 1
6/8/2012 | CAE 103 | 7:02 | WEME 10 2
6/8/2012 | CAE 103 | 7:02 | HOLA 2
6/8/2012 | CAE 103 | 7:02 | CORA 1
6/8/2012 | CAE 104 | 6:18 | WEME 10
6/8/2012 | CAE 104 | 6:18 | RNEP 1
6/8/2012 | CAE 104 | 6:18 | NOHA 1
6/8/2012 | CAE 104 | 6:18 | CORA 2
6/8/2012 | CAE 104 | 6:18 | CAGU
6/8/2012 | CAE 104 | 6:18 | HOLA 1 1
6/8/2012 | CAE 105 | 6:03 | CORA 20 9
6/8/2012 | CAE 105 | 6:03 | GRSP 3
6/8/2012 | CAE 105 | 6:03 | WEME 11
6/8/2012 | CAE 105 | 6:03 | CONI 1
6/8/2012 | CAE 105 | 6:03 | RNEP 1 1
6/8/2012 | CAE 105 | 6:03 | LBCU 1




	List of Tables and Figures
	Introduction
	Study Area
	Personnel and Equipment
	Methods
	Species List
	Raptor Nests
	Point Counts
	Vegetation Assessment
	Bird Surveys

	Sage Sparrow Surveys
	Inventory
	Territory Mapping
	Reproductive Success


	Results
	Species List
	Raptor Nests
	Point Counts
	Vegetation Assessment
	Bird Surveys

	Sage Sparrow Surveys
	Inventory
	Territory Mapping
	Reproductive Success


	Discussion
	Point Counts
	Sage Sparrow Surveys
	Future Survey Recommendations
	Management Recommendations

	Tables
	Table 1: Species detected on the BCA in 2012, 2006, and 2003, and the NWSTF in 2001.
	Table 1: (Cont.)
	Table 3: Size and Reproductive Success of Sage Sparrow Territories on the BCA in 2012

	Figures
	Figure 1: Location of the BCA and NWSTF
	Figure 2: The extent to which the 2008 wildfire burned sagebrush habitat on the BCA
	Figure 4: 2012 sage sparrow area search plots
	Figure 6. Raptor nest locations on the BCA in 2012.
	Figure 7: Changes in general vegetation between 2003 and 2012.
	Figure 9: Number of stations in each condition class in 2003 and 2012.
	Figure 10: Changes in condition class between 2003 and 2012.
	Figure 11b. Percentage of points with at least one detection on either visit for each species.
	Figure 15: Overview of sage sparrow detections on area search plots in 2012
	Figure 17: Sage sparrow incidental detection in Doherty pasture
	Figure 18: Overview of the historic and current distribution of sage sparrow territories on the BCA

	Literature Cited
	Appendices

