United States Department of the Interior

NATIONAL PARK SERVICE

JEWEL CAVE NATIONAL MONUMENT
CUSTER, SOUTH DAKOTA 57730

IN REPLY REFER TO:

N 1419

September 9, 1996 MDA e D
Memorandum Jéﬂ:ﬂ, o

To: Files \Dgg&iéﬁﬁiﬁhékaNr
From: Superintendent

Subject: Jewel Cave Bird Monitoring Survey

In the spring of 1996, a breeding bird census was conducted within
the Monument. A point-count method that is currently in use on the
surrounding Black Hill National Forest, was used. That method is
described in the "Handbook of Field Methods for Monitoring
Landbirds", USDA General Technical Report PSW-GTR-144 (portions
attached). An extensive (as opposed to an intensive) point count
method was used.

The census was set up and performed by Black Hills National Forest
biological technician Duane Weber under agreement with the Black
P~ Hills National Forest.

The route established has 20 points, 17 along a circular route, and
3 special interest points, as shown on the map attached. Each
point is marked with a stake of green steel fence post, driven into
the ground to extend only about 12". Each stake is marked with a
numbered aluminum tag, numbers are from 1-20. The map attached
shows the route and all 20 locations. Verbal descriptions of the
sites (attached) were written by JECA employee Marie Curtin after
visiting the sites with JECA employee Gretchen Schenk, who had
accompanied Duane Weber on one of the survey days.

Duane Weber ran the census route once in inclement weather, 3 times
in reasonable weather. His notes and raw data are part of this
file, as is a list of the acronyms he used to identify birds. The
acronyms are simply 4-letter identifiers consisting of the first
two letters of the bird’s first and second common names, i.e. an
American Robin is AMRO.

It is our intention to run the survey again in the springs of 1997
and 1998, and to have, therefore, 3 consecutive years of data to
form a baseline. If Duane Weber is not available to do the survey
again himself, he recommends that either Mike Laycock or Doug
Buttery, both WICA employees, do it.

After the initial 3 years of data are collected, we may choose to
re-run the census periodically, or we may choose not to re-run it



unless we have some particular management need.

Duane Weber recommended that,

on running the census again, the

census taker run the 17 points in one day, leaving the 3 special
interest points for another day, in order to keep the continuity of

the reqular survey points.

In the original proposal for this project, the cost was estimated

at $1830; actual cost was $1094,
It covered the initial planning
first data collection (3 census
record are attached.
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\-L;fo// A A 2

Attachments:

Map of census route
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and was paid by JECA to the USFs.
and setup of the points, and the
runs). The proposal and billing

Excerpt from General Technical Report PSW-GTR-144

Verbal descriptions of site locations
Data sheets from 4 census runs
Acronym list for bird species seen
.Original proposal/cost estimate
"Billing record "Request to Bill"



#1

#2

#3

#5

#7

#8

#10

#11

#12

#13

#14

#15

Breeding Bird Survey Stations
West of Hell Canyon trail/road, at north side of drainage.

West side of Canyons Trail, just south of junction where trail turns east towards the historic cave
entrance.

West side of Canyons Trail, where trail curves to southeast just before CCC dynamite cache. If you
reach the cache, you’ve gone too far.

West side of Canyons Trail, in front of the small “grotto.”
Southeast of “Upper Prairie Dog Spring,” at the base of a large ponderosa pine.
South side of Canyons Trail.

West side of Canyons Trail, further from USFS/NPS boundary than map indicates. Look for the
marker as you come into the turn.

South side of Canyons Trail, on USFS land, before you reach the NPS boundary sign.
Marker is several yards west/northwest of spring.

South side of Lithograph Canyon road.

South side of Lithograph Canyon road, by a large ponderosa pine.

North éide of Lithograph Canyon Road, further east than map indicates. At marker, you can look back
towards west and see the Visitor Center Area buildings above the road.

South side of Lithograph Canyon Road, further east than map indicates. Close to drainage.
South side of Lithograph Canyon Road.

Near stump located between 4™ and 5* (?) power line poles (counting from Lithograph Canyon

- Road).

#16

#17

#18

#19

#20

On the power line, several yards east of the pole from which power lines run to Maintenance Shop.

From #16, walk power line until it angles slightly to southwest twice. #17 is at 3™ (?) pole after it
changes direction.

North of trail, on west-facing slope.
North of trail, before you reach the Service Road at Historic Area.

North of lagoons, across the path/road, up the hill near the large ponderosa.






AMRO Amt‘zrican Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Codes

BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1 Feed / 1 Rock
.BHCO Brown-headed cowbird MODO Mourning Dove Nuthatch WETA Western Tanager 2 Seen 2Sing / 2 Shrub
CAFI  Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Ground
+COYE Common Yellowthroat ~MOBL Mountain Bluebird SQVI Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees
C Chipping Sparrow MCWAMcGillivray’s Warbler SPDA  Spotted Sandpiper WTSW White-throated swift 5 Flying/ 5 Air
Dusky Flycatcher NOFL Northem Flicker SWTH Swainson’s Thrush ~ WWPE Western Wood peewee 6 mating/ 6 Water
American Goldfinch OVEN Ovenbird TOSQO Townsend’s Solitaire YRWA Yellow-rumped Warbler 7 swimming/ -

'Site #| Time Species! # Detected | Distance | Sex | How detected | Activity




AMRO Mcm Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Codes

BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Cali 1 Feed / 1 Rock
BHCO Brown-headed cowbird MODO Mouming Dove Nuthatch WETA Western Tanager 2 Seen 2Sing’ ] 2 Shrub*
CAFI Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Ground
COYE Common Yellowthroat ~MOBL Mountain Bluebird SOV1 Solitary Vireo WITU Wild Turkey 4Preen ¥ 4 Trees*
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift 5 Flying/ ;«
DUFL Dusky Flycatcher NOFL Northern Flicker SWTH Swainson’s Thrush ~ WWPE Western Wood peewee 6 mating/ \
AMGO American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 7 swimmin

Site # | Time | Species| # Detected | Distance Sex | How detected | Activity




" Acronyms

7z AMRO American Robin  Tuidii¢ M tgrah)r S
BCCH  Black-capped Chickadee fourus ax ncap WS
BHCO Brown-headed Cowbird
CAFI Cassin’s Finch

COYE  Common Yellow-throat
CHSP Chipping Sparrow

DUFL Dusky Flycatcher

GRAJ Gray Jay

HAWO  Hairy Woodpecker
MODO  Mouming Dove

MALL Mallard

MOBL Mountain Bluebird
MCWA  MacGillivray’s Warbler
NOFL Northern Flicker

OVEN Ovenbird

RBNU __I}_ed-breasted Nuthatch
RECR Red Crossbill

SOVI Solitary Vireo

SPSA Spotted Sandpiper
SWTH Swainson’s Thrush *
TOSO Townsend’s Solitaire
VGSW  Violet Green Swallow .
WAVI .. Warbling Vireo

WETA Western Tanager
WBNU White-breasted Nuthatch
WITU Wild Turkey

WTSW  White-throated Swift”
WWPE  Western Wood Peewee ~
YRWA  Yellow-rumped Warbler”

Detection Code

1 Song/Call
2 Seen
3 Flyby

Activity Code
1 Feed / 1 Rock
2 Sing / 2 Shrub
3 Perch / 3 Ground
4 Preen / 4 Trees

o~ 5 Flying / 5 Air



Acronyms

AMRO American Robin
BCCH Black-capped Chickadee
BHCO Brown-headed Cowbird
CAFI Cassin’s Finch
COYE Common Yellow-throat
CHSP Chipping Sparrow
DUFL Dusky Flycatcher
GRAJ Gray Jay
HAWO  Hairy Woodpecker
MODO  Mourning Dove
MALL Mallard
MOBL Mountain Bluebird
MCWA  MacGillivray’s Warbler
NOFL Northemn Flicker
OVEN Ovenbird
RBNU Red-breasted Nuthatch
RECR Red Crossbill
SOVI Solitary Vireo
SPSA Spotted Sandpiper
SWTH Swainson’s Thrush
TOSO Townsend’s Solitaire
VGSW Violet Green Swallow
WAVI . Warbling Vireo
WETA Western Tanager
WBNU White-breasted Nuthatch
WITU Wild Turkey
WTSW White-throated Swift
WWPE Western Wood Peewee
YRWA  Yellow-rumped Warbler
Detection Code
1 Song/Call
2 Seen
3 Flyby
Activity Code
1 Feed / 1 Rock
2 Sing / 2 Shrub
3 Perch / 3 Ground
4 Preen / 4 Trees
5 Flying / 5 Air
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We suggest the following measurements (fig. /2), of the plant
containing the nest. All measurements should be in centimeters.

« Plant species common name.

« Plant species genus.

« Plant height.

+ Nest height.

« Plant “dbh” (diameter at breast height), stem diameter of
the nest substrate, usually measured at 0.25 m above the ground,
because many nests are in substrates less than “‘breast height.”

» Nest distance from edge—Distance from edge of plant,
inward to the nest.

+ Canopy cover—The canopy cover at chest height should
be measured using a densiometer. This is a measure of the tree
canopy, and should be measured as close to the nest as possible,
but not under the canopy of the nest plant if it is a shrub.

« Nest distance from center/stem—Distance of the nest later-
ally from the main stem.

 Number of support branches—The number of branches
actually supporting the nest.

+ Diameter support branches—Average diameter of stems
supporting the nest.

« Nest concealment-—Measured by estimating percent of the
nest concealed by foliage cover in a 25-cm circle centered on
the nest from a distance of 1 m from above (overhead cover),
from below, and from the side (side cover) in each of the four
cardinal directions.

« Compass direction—Direction from the nest to the main
stem of the substrate.

» Total percent cover nest substrate—The percent cover of
the plant containing the nest, using the outer margin of the plant
as the boundary. This is most useful in shrubs.

The Nest Site and Random Points

Vegetation in the patch surrounding the nest can provide
information on differences in microhabitat choice among spe-
cies.

We recommend using vegetation sampling methods based
on a series of points, as outlined in the section “Methods of
habitat assessment,” below, or those described in Martin and
Roper (1988) with some modifications (obtainable from Mar-
tin). The point method involves measuring habitat features in
the nest patch in circular releves of 11.2-m radius centered on

the nest. smaller than the 25- to 50-m releves for general habitat

assessment, detailed below. In addition, non-use sites should be
sampled with the same protocol at 35 m from the nest in a
direction parallel to the contour of the plot (to stay within the
same microhabitat type when possible). The sampling plot
should be centered on the plant stem nearest to the 35-m point
that is of the same species and size as that used for the nest.
Random piots can also be established in a grid to obtain a
stratified random sample of the vegetation. Comparisons of
random versus nest-plots can indicate choice of microhabitat
types. Comparisons of nest versus non-use plots then provide
information on choice of habitat patches within a microhabitat
type. These sampling protocols keep the methods relatively
compatible with other sampling schemes (e.g.. James and Shugart

USDA Forest Service Gen. Tech. Rep. PSW-GTR-144. 1993.

1970}, but also allow tests of hypotheses about the interactions
between choice of nest site and predation risk or habitats cho- .

sen for nesting,

‘Censusing

The assessment of population size should be an integral part
of any monitoring program. Various methods have been em-
ployed and thoroughly tested (see Ralph and Scott 1981).
Abundance of birds has long been used to measure habitat
suitability but is often retrospective, giving trends without any
possibility of determining causation, and can even be mislead-
ing (van Home 1983).

It is desirable to use a method that allows the biologist to
census as many points as possible in the time available, thus
gaining as many independent data points as possible. That is, it
is much better statistically to census five points in a 10-day
interval, than to count at one point five times. The farther apart
each of the five points, the more likely the data can be extrapo-
lated to a larger region.

Below we outline four major methods. Two of these, the
point counts and the spot mapping methods, are the most
common ones used (for definitions see Ralph 1981b). The point
count is probably the best for most surveys and has been
adopted as the standard method for monitoring (Ralph and
others, in press). The methods for both are taken in part ffom
the excellent book by Koskimies and Vaisanen (19
addition, a strip transect count and an area search meth
also presented. The latter is especially popular with volunteers.

General Considerations

Time of Day

The best time for censusing at most temperate latitudes
during the breeding season is usually between 5 and 9 a.m.
Under most circumstances, no counts should be done after 10
a.m. Exceptions could be in the non-breeding period. It is best

_to start within 15 minutes of iocal sunrise. Examining pilot data

is the best way to determine when detection rates are the most
stable. In general, the period between official sunrise and the
ensuing 3-4 hours is usually relatively stable. For most species,
during the period between dawn (first light) and sunrise, the
number and rate of birds singing is somewhat higher than the
rest of the moming. For maximum comparability in detection
probabilities for species among points, it will be best to start at
sunrise rather than at first light.

Census Period

Breeding season point counts should be run during the ime
of year when the detection rates of the species being studied are
most stable. Within the breeding season, the months Y,
June, and the first week in July are best for counti \t
passerines in North America. However, stable counting}. s,
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when the rate of singing of the various species has stabilized.

- are as early as April in the Southeast and Southwest and may

extend later in the boreal zones. In Latin America the breeding

*season will be longer, and censuses can profitably be conducted

throughout the year.

Weather
Birds should not be surveyed when rain or wind interfere
with the intensity or audibility of bird sounds, when fog or rain

For the census one needs a map, a pencil, notebook, a watch
that shows seconds, and binoculars. The route and the points
are marked on a survey map and, if necessary, in the field with
plastic tape or streamers to ensure that the same points are
found in the following years. The observer may move from one’
point to another by foot or with a vehicle.

The time needed for censusing one point count route is
usually no more than four moring hours, depending on the
distance between the points and the method of travel.

A
)

VN

interfere with visibility, or when cold weather shuts down bird
song activity. Choosing a Counting Route for Extensive Point

Counts
Point Counts

R R e e e

S

We suggest two levels of point counts. Extensive point
counts are intended for a series of points, placed at a minimum
of 250 m apart, largely on roads or trails over an entire region.
Intensive paint counts are placed within a mist net or nest
search plot.

The account below is based on Hilden and others (1991),
and the standards are taken from Ralph and others (in press). as
adopted by the Point Count Workshop of the Monitoring Group
of the Neotropical Migratory Bird Conservation Program, held
in Beltsville, Maryland, November 1991.

Background and Aims

In many countries point counts are the main method in
monitoring the population changes of breeding landbirds. With
the point count method it is possible to study the yearly changes
of bird populations at fixed points, differences in species com-
position between habitats, and abundance patterns of species.
The point count method is probably the most efficient and data-
rich method of counting birds. It is the preferred method in
forested habitats or difficult terrain. Point counts involve an
abserver standing in one spot and recording all the birds seen or
heard at either a tixed distance, or unlimited distance. This
method can be conducted one or many times at a given point.
The North American Breeding Bird Survey of the U.S.D.1. Fish
and Wildlife Service is such a method.

The point count method applied to landbirds does not pro-
vide reliable data on waterfowl; however, rails and waders are
counted well. Some landbirds also pose problems as they are
particularly quiet, loud. noctumal, or flocking. If these species
are of particular interest. the method may be modified t0 ac-
commodate them.

Equipment and Time Needed

One should not start point counts without good identifica-
tion skills, including a knowledge of the songs and calls of
birds. Details on training for distance estimates are given in
Kepier and Scott (1981). In the tropics, leaming all the songs
and calls of all species at ail times of the year is difficult in
practice. In many areas it takes an experienced observer 4-8
weeks to identify 80-90 percent of the species. In temperate

- zones. this can often be done in less than 2 weeks.

30

An extensive point count route should encompass ail the < &

habitats of a region, if possible. In addition, it should include
any mist net or nest searching plots in the region. In choosing a
route and laying out the points for census, use a systematic
rather than random sampling design, either on roads or off
roads. Systematic gridding of points is preferable to the random
placement of points in most cases. Systematic placement can
include placing points at designated distances along roads. Do
not stratify by habitat, unless separate estimates for a habitat are
required. If the goal is to estimate population trends for an
entire management unit, then point counts should be spaced
evenly throughout that unit, or along the road system in an area,
without regard to current habitat configurations.

Observers should attempt to carry out censuses primarily on
tertiary roads, then secondary roads. and should avoid wide,
primary roads. Off-road censuses should be camed out on
trails. if possible, in major habitats not covered by road sys-
tems. Using roads, travel time can be reduced to as little as 1-2
minutes between sampling points. Under optimal road condi-
tions, up 10 25 5-minute point counts can be conducted in one
moming. In an off-road situation, the number of point counts
one observer can conduct during a moming varies between 6
and 12. Roadside habitats usually do not sample all of the
available habitats. In this situation, a collection of both on- and
off-road surveys can be created that best fits local conditions.
Although a road modifies the surrounding habitats, we feel that
tertiary road systems (i.e., narrow dirt roads) allow for birds to
be counted in approximately the same proportions as off-road

_surveys.

The minimum distance between point counts in wooded
habitats is 250 m. Birds previously recorded at another sam-
pling point should not be recorded again. In virtually all habi-
tats, more than 99 percent of individuals are detected within
125 m of the observer. In open environments. this minimum
distance should be increased because of the greater detectabil-
ity of birds. Along roads, where travel by vehicle is possible.
distances of 500 m or more should be used.

Choosing Points for Intensive Point Counts

The intensive point counts are conducted within a study plot
for mist nets or nest searches. We suggest between 9 and 16
points in a grid of 3 by 3, 3 by 4, or 4 by 4 points. For most
analyses, the birds counted from these points will be combined
into a single mean. Therefore, the distance between points is

USDA Forest Service Gen. Tech. Rep. PSW.GTR-144. 1993.



less critical than for extensive point counts where each point is
intended to be statistically independent. The points on an inten-
sive census grid should be adjusted to fit within the netting
array or nest search plot so as to fully census the area. [t is very
important not to include areas much beyond the array or plot
-boundaries. These are covered by the extensive point count
censuses. For example, a census grid of nine points, 100 m
apart, would cover 4 ha. Allowing for an effective radius of
censusing of perhaps 50 m outside this grid, the area covered
expands to about 9 ha. A grid of 12 points 150 m apart would
have an effective area of about 22 ha. Thus a census gnid should
have points that are between 75 and 150 m apart, depending
upon the area to be covered and the number of points to be
included. Under most circumstances 9-12 points should be
more than adequate.

Field Work
The censuser should approach the point with as little distur-
bance to the birds as possible. Counts should begin immedi-

ately when the observer reaches the census point. Time spent at

each count point should be 5 minutes if travel time between
counting points is less than |5 minutes (for greater cfﬁcxency)
and 10 minutes if travel time is greater than 15 minutes. If a
survey is primarily for inventory and few points will be sur-
veyed, then 10 minutes is appropriate. Data shouid be separated
into those individuals seen or heard during the first 3 minutes
(for comparison with Breeding Bird Surveys) and those addi-
tional individuals heard in the remaining 2 and 8 minutes.

The details of each point are recorded: the reference num-
ber, name of the'point. date, and the time. The species are
written down in the order they are observed. For each species.
the number of individuals is recorded separately for those
within a circle of 50 m around the censuser and for all those
outside the circle, out to an unlimited distance. In noisy envi-
ronments, dense foliage. or in tropical forests, observers have
found that 25 m was preferted. The distance is that at which the
individual was first observed. For birds near the 50-m border.
the category may be confirmed by measuring paces to the
border when the counting is over. If a bird flees when the
censuser arrives at the point, the bird should be included ac-
cording to its take-off place. Birds that were detected flying
over the point, rather than detected from within the vegetation,
should be recorded separately.

Estimating distances requires experience, so a new censuser
should measure the length of steps-in different terrain, and then
check the distance to several singing birds in order to make the
estimating of distances routine. Estimating may be eased by
either natural or artificial landmarks.

If there are several males of the same species around a point.
one may sketch in the margin the directions and distances of
each singing male with an arrow to ensure that they are not
confused. Juvenile birds or birds that fledged during the current
breeding season should be recorded separately.

A bird flushed within 50 m of a point’s center as an observer
approaches or leaves a point should be counted as being at the

USDA Forest Service Gen. Tech. Rep. PSW-GTR-144. 1993.

point if no other individual is seen during the count period. It j is
advisable that this be recorded separatety.

If a flock is encountered during a census period, it maH
followed after the end of the period to determine its com
tion and size. An observer should follow such a tlock fq,
more than 10 minutes. This is especially useful during the
winter. A bird giving an unknown song or call may be tracked
down after the count period for confirmation of its identity.

No attracting devices or records should be used. except in
counts for specialized groups of birds.

Filling in the Forms

The data taken at point counts are of two types, the location
information and the census data. The location data are con-
tained in the first three lines of the “Location and Vegetation
Form” (fig. /5, described below) and contain information about

‘each census point. We also suggest that the vegetation data be

taken (see Habitat Assessment, below). We suggest two types
of census data forms. One involves mapping and the other
direct recording.

Mapping Point Counts—This method of taking data in-
volves the recorder placing on a map (fig. /3) the location of
each bird detected (D. Welsh, pers. comm.). We suggest that
species codes be used on the map, with a single letter for the
most common species, and the full 4-letter code for other
species. The birds™ activities can be recorded by the various
mapping symbols given in figure [ 3. The circle on the map can
be the 50-m radius, enabling the observer to keep track of
individuals easily. The orientation of the observer (* ﬁ\
should be entered on each form by placing the compass
tion in the box at the top. Separate time periods are easily ..
by using different colored pencils, e.g., birds seen in the first 3
minutes in black. and those seen within 3-5 minutes in red.

The data are then transcribed onto the Point Count Data
Form (fig. /4), described below.

Direct Recording Point Counts—This method involves a
single-step process of the observer recording the observations
directly on the Point Count Data Form (fig. /4). Many observ-
ers do not think that it is necessary to map the location of birds
in order to keep track of individuals. Using this method. an
observer tallies in pencil each individual detected by placing a
“tick™ mark (a single line), or another code, in the appropriate
column. Codes, for exampie, can be used to separate out sing-
ing vs. visual-only birds (S and V) and age categories. When
field work is over, the actual number in each distance and time
category can be written in ink for data entry.

The specitic data suggested are as follows:

- State or province-—The 2-column code for each.

+ Region—An 8-column code, designated by the investiga-
tor. Often, the name of the USGS quad, a prominent landmark.,
or a nearby town will provide the best code name.

- Station—For intensive point counts, we suggest a 4-letter

code, the same as that used for the mist net array or nest search

plot. For extensive point counts, we suggest a code relatingto
the general area or road. In general, we expect that a
station will have no more than 50 points.
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JEWEL CAVE BIRD MONITORING PLAN PROPOSAL

i
Goal: Design, set-up, and run the first year of a.bird survey on ngél Cave
National Monument.

1. Select a point count survey route to cover the habitat components of Jewel
Cave.

Map the route and stopping points on 1:24,000scale (or larger) maps.

"Permanently” mark the stop points on the ground so the survey can be

repeated.

4, Five photographs of each survey point. One of the survey point center
itself, and one photo each of due North, South, East, West while
standing at the survey point center.

5. Read each survey point three times during the peak breeding season of May

- 15 - June 30. Starting at sunrise, about 5:30 am, and ending no later
than 10:00 am. (Provision may be made for a night survey for owls.)

wWnN

Estimated Costs:

10 working days GS-7 step 4 138.00/day / 1380.00

Stub "T" steel fence posts 25 X 3.00 Free. F500—

Bird monitoring station signs 35 X 5.50 Wet orderef orneeded 355 so s
Film and processing 3 %, 36 exp. rolls 4%&&%%—:;33:-
Travel mileage 300 X .30/mile 90.00

........

1832.50
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AIMRO American Robin HAWO Hairy Woodpecker RECR Red Crossbill WBNU White-breasted Nuthatch  Detection Codes  Activity Codes -
*BCCH Black-capped Chickadee MODQ Mouming Dove SOVI ' Solitary Vireo WITU Wild Turkey 1 Song/Call 1 Feed / 1 Rock
BHCO Brown-headed cowbird MALL Mallard SPDA Spotted Sandpiper WTSW White-throated swift 2 Seen 2Sing / 2Shrub
CAFI Cassin’s Finch MOBL Mountain Bluebird SWTH Swainson’s Thrush ~ WWPE Westem Wood peewee 3 Flyby 3 Perch / 3 Ground

TOSO Townsend's Solitaire
VGSW Violet Green Swallow
WAVI Warbling Vireo

MCWA McGillivray’s Warbler
NOFL Northern Flicker
OVEN Ovenbird

COYE Common Yellowthroat
CHSP Chipping Sparrow

4 Preen / 4 Trees

YRWA Yellow-rumped Warbler
: S Flying/. S Air

D Dusky Flycatcher
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AMRO American Robin HAWO Hairy Woodpecker RECR Red Crossbill WBNU White-breasted Nuthatch Detection Codes  Activity Codes

-BCCH Black-capped Chickadee MODQ Mouming Dove SOVI Solitary Vireo WITU Wild Turkey 1 Song/Call 1 Feed / 1 Rock
BHCO Brown-headed cowbird MALL Mallard SPDA Spotted Sandpiper WTSW White-throated swift 2 Seen 2Sing ./ 2 Shrub -
CAFl Cassin’s Finch MOBL Mountain Bluebird SWTH Swainson’s Thrush WWPE Western Wood peewee 3 Flyby 3 Perch / 3 Gyound
COYE Common Yellowthroat MCWA McGillivray's Warbler TOSO Townsend’s Solitaie  YRWA Yellow-rumped Warbler 4 Preen £ 4 Trees
CHSP Chipping Spamow NOFL Northem Flicker VGSW Violet Green Swallow i 7 ., w9 -+ SFlying/ 5 Air
DUFL Dusky Flycatcher OVEN Ovenbird WAVI] Warbling Vireo ‘w"‘-" A 2ol o
GRAJ Gray Jay RBNU Red-breasted Nuthatch WETA Western Tanager . -
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. AMRO American Robin . HAWO Hairy Woodpecker
BCCH Black-capped Chickadee 'MODO Mourning Dove
.BHCO Brown-headed cowbird MALL Mallard
CAFI  Cassin’s Finch MOBY Mountain Bluebird
COY¥E Common Yellowthroat
CHSP Chipping Sparrow

NOFL Northern Flicker

RECR Red Crossbill

SOVI  Solitary Vireo

SPDA  Spotted Sandpiper
SWTH Swainson’s Thrush
MCWA McGillivray’s Warbler TOSO Townsend’s Solitaire
VGSW Vialet Green Swallow

WBNU White-breasted Nuthatch
WITU Wild Turkey

WTSW White-throated swift
WWPE Western Wood peewee
YRWA Yellow-rumped Warbler

Detection Codes  Activity Codes

1 Song/Call 1 Feed / 1 Rock
2 Seen 2Sing / 2 Shrub
3 Flyby 3 Perch / 3 Ground

4 Preen / 4 Trees
S Flying/ 5 Air

DP™Dusky Flycatcher OVEN Ovenbird WAVI Warbling Virco
( jray Jay RBNU Red-breasted Nuthatch WETA Westem Tanager
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AMRO American Robin HAWO Hairy Woodpecker RECR Red Crossbill WBNU White-breasted Nuthatch Detection Codes  Activity Codes

BCCH Black-capped Chic’:lmdee MODO Mourning Dove SOVI Solitary Vireo WITU Wild Turkey 1 Song/Call 1 Feed /1 Rock
BHCO Brown-headed cowbird MALL Mallard SPDA  Spotted Sandpiper WTSW White-throated swift 2 Seen 2Sing 7 2Shrub
CAFI Cassin’s Finch MOBL Mountain Bluebird SWTH Swainson's Thrush WWPE Western Wood peewee 3 Flyby 3 Perch / 3 @poungd
COYE Common Yellowthroat MCWA McGillivray’s Warbler TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 4 Preen ] 4 Trees
CHSP Chipping Sparrow NOFL Northern Flicker VGSW Violet Green Swallow S Flying/ 5 Ad
DUFL Dusky Flycatcher OVEN Ovenbird WAV] Warbling Vireo A
GRAJ Gray Jay RBNU Red-breasted Nuthatch  WETA Western Tanager
Site # | Time | Species| # Detected | Distance | Sex | How detected | Activity
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Cades /7O
BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1 Feed / 1 Rock
BHCO Brown-headed cowbird MODQO Moumning Dove Nuthatch WETA Western Tanager 2 Seen 2 Sing / 2 Shrub
CAF1 Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Ground
COY# Common Yellowthroat MOBL Mountain Bluebird SOVI  Solitary Vireo © WITU Wild Turkey 4Preen / 4 Trees
CHSP Chipping Sparrow MCWAMcGillivray’s Warbler SPDA  Spotted Sandpiper WTSW White-throated swift 5 Flying/ 5 Air
D usky Flycatcher NOFL Northern Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mating/ 6 Water
merican Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 7 swimming/ -
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity codg/5/fg
BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1 Feed ./ 1 Rock -
BHCO Brown-headed cowbird MODO Mourning Dove Nuthatch WETA Westen Tanager 2 Seen 2Sing / 2 b
CAFI Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch/ 3 Ground
COYE Common Yellowthroat MOBL Mountain Bluebird SOVI  Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift 5 Flying/

DUFL Dusky Flycatcher NOFL Northemn Flicker SWTH Swainson’s Thrush WWPE Western Wood pecwee 6 mating/

AMGO American Goldfinch OVEN Ovenbird TOSO Townsend’s Salitaire  YRWA. Yellow-rumped Warbler 7 swimminy,

B
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Codesb/ 5/? ¢
BCCH ‘Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1Feed / 1 Rock
BHCO Brown-headed cowbird MODO Moumning Dove Nuthatch WETA Western Tanager 2 Seen 2Sing / 2 Shrub
GAFL Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Ground
COYE Conimon Yellowthroat ~MOBL Mountain Bluebird SOVI  Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees

C Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift 5 Flying/ 5 Air

? ‘usky Flycatcher NOFL Northern Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mating/ 6 Water

A smerican Goldfinch OVEN Ovenbird TOSO Townsend's Solitaire YRWA Yellow-rumped Warbler 7 swimming/ -

o H . . . ; i 7
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow  Detection Codes  Activity Co desb/b/y"f

BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted . WAVI Warbling Vireo 1 Song/Call 1 Feed / 1 Rock -
BHCO Brown-headed cowbird MODO Mourning Dove Nuthatch WETA Western Tanager 2 Seen 2Sing "/ 2 Shrab
CAFl Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch./ 3 Brouad
COYE Common Yellowthroat MOBL Mountain Bluebird SOVI Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift 5 Flying/
DUFL Dusky Flycatcher NOFL Northern Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mating/ ‘
AMGO American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 7 swimmin,
Site # | Time | Species| # Detected | Distance Sex | How detected | Activity |
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AMRO American Robin

BCCH Black<apped Chickadee HAWO Hairy Woodpecker
BHCO Brown-headed cowbird MODO Mourning Dove

CAFT  Cassin’s Finch
AOYE Common Yellowthroat
CHSP Chipping Sparrow

% Dusky Flycatcher
American Goldfinch

GRAJ Gray Jay

MALL Mallard

MOBL Mountain Bluebird
MCWA McGillivray’s Warbler
NOFL Northern Flicker

OVEN Ovenbird

PISI

Nuthatch

Pine Siskin
RBNU Red-breasted

RECR Red Crossbill

SOVI

Solitary Vireo
SPDA Spotted Sandpiper
SWTH Swainson's Thrush

VGSW Violet Green Swallow

WAVI Warbling Vireo

WETA Western Tanager
WBNU White-breasted Nuthatch

WITU Wild Turkey

WTSW White-throated swift

WWPE Western Wood peewee

TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler

Detection Codes

1 Song/Call
2 Seen
3 Flyby

7 7
Activity cede{z Z/ %
| Feed / 1 Rock

2 Sing / 2 Shrub

3 Perch / 3 Ground

4 Preen / 4 Trees

5 Flying/ S Air

6 mating/ 6 Water

7 swimming/ -

Site # | Time | Species| # Detected | Distance ! Sex | How detected | Activity |
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swailow Detection Codes  Activity Codéz %76

BCCH Black-capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warblin.g Vireo 1 Song/Call 1Feed ¢ 1 Rock
BHCO Brown-headed cowbird MODO Mourning Dove Nuthatch WETA Western Tanager . 2 Seen 2Sing 7 2 Shrub-
CAFI Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch { 3 @round
COYE Common Yellowthroat MOBL Mountain Bluebird SOVI  Solitary Vireo WITU Wild Turkey 4 Preen 7 4 Trees
CHSP Chipping Sparrow MCWA McGillivray's Warbler SPDA  Spotted Sandpiper WTSW White-throated swift 5 Flying/

DUFL Dusky Flycatcher NOFL Northemn Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mating/ H
AMGO American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 7 swimmin,

' Site #! Time i Spemes, # Detected | Distance | Sex How detected | Activity
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AMRO American Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity codf /‘zz/‘

BCCH " Black-capped Chickadee HAWOQ Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call | Feed / 1 Rock
BHCO Btown-headed cowbird MODO Mourning Dove Nuthatch . WETA WeS_tcm Tanager 2 Seen 28Sing / 2 Shrub
CAFI Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch /3 Ground
~20¥E Cammon Yellowthroat MOBL Mountain Bluebird SOVI Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift 5 Flying/ 5 Air
P~ Dusky Flycatcher NOFL Northern Flicker SWTH Swainson’s Thrush ~ WWPE Western Wood peewee 6 mating/ 6 Water
American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitairc  YRWA Yellow-rumped Warbler 7 swimming/ -
Site #| Time | Species| # Detected | Distance | Sex | How detected | Activity |
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GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow
RBNU Red-breasted
Nuthatch

RECR Red Crossbill

SOVI  Solitary Vireo

AMRO American Robin
BCCH Black-capped Chickadee HAWOQ Hairy Woodpecker
BHCO Brown-headed cowbird MODO Mourning Dove
CAFT Cassin’s Finch MALL Mailard

. COYE Common Yellowthroat MOBL Mountain Bluebird

_ (7
Detection Codes  Activi /é /%
WAVI Warbling Vireo 1 Song/Call 1 Fl::jtyfc Old;sock‘
WETA Westem Tanager 2 Seen 2Sing / 2 Shrub
WBNU White-breasted Nuthatch 3 Flyby 3 Perch ¢ 3 Glourd
WITU Wild Turkey o

. . 1 4 l
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper WTSW White-throated swift S Flyin ; s
DUFL Dusky Flycatcher NOFL Northemn Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mﬁngy
AMGO American Goldfinch OVEN Ovenbird TOSO Townsend's Solitaire  YRWA Yellow-rumped Warbler 7 swimming,
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AMRO Ametican Robin GRAJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Codes é/ﬂ /
BCCH Black—capped Chickadee HAWO Hairy Woodpecker RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1 Feed / 1 Rock
BHCO Brown-headed cowbird MODO Mouming Dove Nuthatch WETA Western Tanager 2 Seen 28ing / 2 Shrub
CAFl Cissin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Ground
LOYE Common Yellowthroat MOBL Mountain Bluebird SOV1 Solitary Vireo WITU Wild Turkey 4 Preen / 4 Trees
CHSP Chipping Sparrow MCWA McGillivray's Warbler SPDA Spotted Sandpiper WTSW White-throated swift S Flying/ 5 Air
%Dusky Flycatcher NOFL Northem Flicker SWTH Swainson’s Thrush WWPE Western Wood peewee 6 mating/ 6 Water

i American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire YRWA Yellow-rumped Warbler 7 swimming/ -

Site #: Time | Species| # Detected Distance = Sex  How detected | Activity
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AMRO American Robin

BCCH Black-capped Chickadee HAWO Hairy Woodpecker

BHCO Brown-headed cowbird MODO Mourning Dove

CAEl Cassin’s Finch

COYE Common Yellowthroat

C Chipping Sparrow
Dusky Flycatcher
American Goldfinch

GRAJ Gray Jay

MALL Mallard

MOBL Mountain Bluebird -
MCWA McGillivray’s Warbler
NOFL Northern Flicker

OVEN Ovenbird

PISI

Pine Siskin

RBNU Red-breasted

Nuthatch

RECR Red Crossbill
SOVI Solitary Vireo
SPDA Spotted Sandpiper
SWTH Swainson's Thrush

VGSW Violet Green Swallow
WAVI Warbling Vireo
WETA Western Tanager
WBNU White-breasted Nuthatch 3 Flyby
WITU Wild Turkey .

WTSW White-throated swift

WWPE Western Wood peewee

TOSO Townsend’s Solitaire YRWA Yellow-rumped Warbler

“/ ey

Detection Codes  Activity Codes

1 Song/Call
2 Seen

1 Feed / 1 Rock
2 Sing / 2 Shrub
3 Perch / 3 Ground
4 Preen / 4 Trees
5 Flying/ 5 Air

6 mating/ 6 Water
7 swimming/ -

| Site #! Time | Species

# Detected | Distance | Sex | How detected | Activity
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AMRO American Robin GRAIJ Gray Jay PISI  Pine Siskin VGSW Violet Green Swallow Detection Codes  Activity Cod (cnte

BCCH Black-capped Chickadee HAWO Hairy Woodpecker =~ RBNU Red-breasted WAVI Warbling Vireo 1 Song/Call 1 Feed L 1 Rock.
BHCO Brown-headed cowbird MODO Mourning Dove Nuthatch WETA Western Tanager 2 Seen 2Sing 7 2Shrub
CAFI Cassin’s Finch MALL Mallard RECR Red Crossbill WBNU White-breasted Nuthatch 3 Flyby 3 Perch / 3 Geound
COYE Common Yellowthroat ~MOBL Mountain Bluebird ~ SOVI  Solitary Vireo WITU Wild Turkey 4 Preen | 4 Trees
CHSP Chipping Sparrow MCWA McGillivray’s Warbler SPDA Spotted Sandpiper ~ WTSW White-throated swift 5 Flying/ §
DUFL Dusky Flycatcher NOFL Northem Flicker SWTH Swainson’s Thrush ~ WWPE Westen Wood peewee 6 mating/
AMGO American Goldfinch QOVEN Ovenbird TOSO Townsend’s Solitaire YRWA Yellow-rumped Warbler 7 swimmin_
Site # | Time | Species| # Detected | Distance | Sex | How detected | Activity |
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AMRQO American Robin GRAJ Gray Jay

BCCH Black-capped Chickadee HAWO Hairy Woodpecker

BHCO Blown-headed cowbird

CAFT Cassin’s Finch

»20%E Common Yellowthroat

CHSP Chipping Sparrow
Dusky Flycatcher

MALL Mallard

MODO Mouming Dove

MOBL Mountain Bluebird
MCWA McGillivray’s Warbler
NOFL Northern Flicker

Pine Siskin
RBNU Red-breasted

RECR Red Crossbiil
SOV1 Solitary Vireo
SPDA Spotted Sandpiper
SWTH Swainson’s Thrush

VGSW Violet Green Swallow
WAVI Warbling Vireo
WETA Western Tanager
WBNU White-breasted Nuthatch 3 Flyby
WITU Wild Turkey

WTSW White-throated swift

WWPE Western Wood peewee

1 Song/Call
2 Seen

Detection Codes Activity Coda

/Z 7

1 Feed / 1 Rock
2Sing / 2 Shrup
3Perch/ 3 Ground
4 Preen / 4 Trees

5 Flying/ 5 Air

6 mating/ 6 Water

) American Goldfinch OVEN Ovenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler E,v‘ge%g”b .
:fSite#? Time | Species #Detected Distance ' Sex | How detected Activity |
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AMRO American Robin

BCCH Black-capped Chickadee

BHCO Bw#wn-headed cowbird

GARL  Cassin’s Finch

COYE Gdommon Yellowthroat

C Chipping Sparrow
Dusky Flycatcher

GRAJ Gray Jay

HAWO Hairy Woodpecker
MODO Mourning Dove
MALL Mallard

MOBL Mountain Bluebird
MCWA McGillivray’s Warbler
NOFL Northem Flicker

PISI  Pine Siskin VGSW Violet Green Swallow
RBNU Red-breasted WAVI Warbling Vireo
Nuthatch WETA Western Tanager

RECR Red Crossbill
SOV1 Solitary Vireo
SPDA  Spotted Sandpiper
SWTH Swainson’s Thrush

WBNU White-breasted Nuthatch 3 Flyby

WITU Wild Turkey
WTSW White-throated swift
WWPE Western Wood peewee

. - Y,
Detection Codes  Activity Codes

1 Song/Call 1 Feed / 1 Rock
2 Seen 2Sing / 2 Shrub
3 Perch / 3 Ground
4 Preen / 4 Trees

5 Flying/ 5 Air

6 mating/ 6 Water

\merican Goldfinch OVEN OQOvenbird TOSO Townsend’s Solitaire  YRWA Yellow-rumped Warbler 7 swimming/ -
Site # | Time | Species| # Detected | Distance | Sex | How detected | Activity |
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AMRO American Robin

BCCH Black-capped Chickadee

BHCO Brown-headed cowbird
CAFI Cassin’s Finch

COYE Common Yellowthroat
CHSP Chipping Sparrow
DUFL Dusky Flycatcher

GRAJ Gray Jay

HAWO Hairy Woodpecker
MODO Mourning Dove

MALL Mallard

MOBL Mountain Bluebird
MCWA McGillivray’s Warbler
NOFL Northern Flicker

PISI

Nuthatch

Pine Siskin
RBNU Red-breasted

RECR Red Crossbill

SOVI Solitary Vireo
SPDA  Spotted Sandpiper
SWTH Swainson’s Thrush

——————
VGSW Violet Green Swallow  Detection Codes Activity "‘oda
WAVI Warbling Vireo 1 Song/Call 1 Feed . 1 Rock _
WETA Western Tanager 2 Seen 2Sing ¥ 2 Shrub

WBNU White-breasted Nuthatch 3 Flyby

WITU Wild Turkey
WTSW White-throated swift
WWPE Western Wood peewee

3Pen:h/ 3C‘wo~p
4 Preen /* 4 Trees

$ Flying/ SA‘

6 mating/ ~

/7c

AMGO American Goldfinch OVEN Ovenbird TOSO Townsend's Solitaire  YRWA Yellow-rumped Warbler 7 swimmi
Site # | Time | Species| # Detected | Distance | Sex | How detected | Activity
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