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EXECUTIVE SUMMARY

This report summarizes the results from the
second year of a three-year effort to use
a combination of ornithological radar
and standard audio-visual (AV) methods to
collect baseline information on distribution
and abundance of Marbled Murrelets
(Brachyramphus marmoratus) in the Cedar
River = Municipal Watershed (CRMW),
Washington.

The purpose of this study was to use radar and
audio-visual techniques to monitor trends in
the distribution and abundance of murrelets in
the CRMW. Specifically, the objectives of the
2006 study were to: (1) collect baseline radar
information on numbers of Marbled Murrelets
using the watershed in 2006 as the second year
of a long-term monitoring effort; (2) collect
radar information on the presence of murrelets
at the scale of sub-basins to help determine the
distribution of murrelets in the CRMW and to
focus future (2007) audio-visual survey efforts;
and (3) to conduct audio-visual surveys for
murrelets in the sub-basins identified by radar
in 2005 as having murrelet presence, or in sites
identified from timber inventory data and
aerial photography as having the best potential
murrelet nesting habitat in the CRMW.

We conducted a total of 42 mornings of radar
observations during summer 2006. We used
radar to sample six long-term sites used for
monitoring purposes and 10 short-term sites to
determine presence of murrelets in a particular
sub-basin or timber stand. Radar sampling was
conducted for three mornings at all long-term
sites and for two mornings at all short-term
sites, from late June to July. Radar sampling
occurred during the morning activity period for
Marbled Murrelets, from 105 min before
sunrise to 75 min after sunrise.

We recorded a total of 89 pre-sunrise murrelet
targets on 38 mornings of radar observation in
the CRMW during summer 2006. An
additional four mornings of radar sampling
were cancelled by inclement weather. Of the
89 radar targets we observed, 36 (40%) were
flying in a landward direction, 35 (39%) were
flying in a seaward direction, and 18 (20%)
were flying in “other” directions. We had

no audio-visual observations of Marbled
Murrelets during radar sampling, but we did
observe one murrelet during standard
audio-visual surveys at the South Fork South
Site.

Similar to 2005, mean daily counts of
landward radar targets generally were quite
low in 2006. Mean landward counts ranged
between 0 and 4 targets per morning. The
highest landward counts occurred at the
Chester Morse site.

Mean landward radar counts did not differ
significantly between 2005 and 2006.

Coefficients of Variation (CV’s) in landward
radar counts at the long-term sites ranged from
0% at the three sites where no landward targets
were observed, to ~90% at Chester Morse and
Powerline North, to 173% at Powerline
Central.

Landward flight directions generally were
centered along the main axis of the valley near
each radar site. Other movements of targets
toward old-growth stands at the West Point,
Rack Creek, Taylor Ridge, Chester North,
155.1A, Findley, Rex Stand, Upper Rex, and
Lindsay Creek sites suggested the possible
presence of Marbled Murrelets at those stands.

During summer 2006, we conducted 33
mornings of standard audio-visual surveys
(plus two tandem visits) at sites with the best
murrelet habitat in CRMW, and/or in areas of
suitable habitat where radar observations in
2005 suggested presence of marbled murrelets.
The only site we detected murrelets at in 2006
was the South Fork South site. At that site, we
observed occupied behavior on our second
survey visit: at 0444 h on 8 July 2006, we
observed a murrelet flying in a southeasterly
direction at 0.9 canopy heights from Station
#1. We did not observe Marbled Murrelets
during any of our five survey visits at the
Chester North, Lindsay North, Lower Rex East
(Findley), Rack Creek, and Taylor Ridge North
sites. We also did not detect any murrelets
during single visits to the South Fork North
and Lost Creek sites (observations at both of
those sites were discontinued after a single
survey so that we could focus our survey
efforts on higher priority sites).
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INTRODUCTION

The Marbled Murrelet (Brachyramphus
marmoratus) is a seabird that nests in large trees in
old-growth coastal forests throughout most of its
range in North America (Nelson 1997). Marbled
Murrelets fly at high speeds, visit their nests
primarily during periods of low ambient light, and
nest up to ~80 km inland. Because of their
secretive behaviors, their semicolonial nesting
behavior, and the difficulty of locating their nests
in large trees, only limited information is available
on their nesting behavior, habitat associations,
population size in specific areas, and demography.
The Washington, Oregon, and California
population of the Marbled Murrelet was federally
listed as a Threatened Species in 1992 because of
excessive loss and fragmentation of nesting habitat
and because of mortality associated with oil spills
and gill-net fishing (USFWS 1992, 1997). The
species also is classified as endangered at the state
level in California and as threatened at the state
level in Washington and Oregon and is listed as
threatened in Canada. Comparison of historical and
current data suggest that Marbled Murrelets have
disappeared or become rare over much of their
range south of Alaska, but current population
trends of the species in the Pacific Northwest are
unknown (Nelson 1997).

The current ground-based Inland Forest
Survey Protocol (IFSP) for Marbled Murrelets
depends on the use of audio-visual cues to detect
birds in flight (Evans Mack et al. 2003). Collecting
information on murrelets this way is difficult
because of the low light conditions during their
dawn and dusk peaks in inland activity and their
small size, cryptic coloration, rapid flight speed,
and habitat preference for old-growth, closed
canopy forests. Further, because 85% of the
murrelet detections are auditory (Paton et al. 1990),
it is difficult to determine with accuracy the
number of birds that actually are flying over a
particular survey area. In fact, audio-visual surveys
(Evans Mack et al. 2003) were not designed to
provide an index of abundance and, even if they
were used, the high variation in audio-visual
counts would require a massive survey effort to
detect trends (Jodice et al. 2001, Bigger et al.
20006).

Introduction

Several studies have shown that radar is an
excellent tool for observing Marbled Murrelets
(Hamer et al. 1995; Cooper et al. 2001, 2006a;
Cooper and Blaha 2002; Cooper and Hamer 2003;
Burger 1997, 2001; Raphael et al. 2002; Burger et
al. 2004). The main advantages of using radar for
inventorying murrelets are that it works under all
light conditions, does not have the auditory bias of
audio-visual surveys, and can sample a large area.
Although radar cannot be used at all stands because
certain terrain types preclude its use, it can be used
in appropriate locations to determine quickly and
accurately whether murrelets are present in a forest
stand. Radar is particularly useful for detecting
birds at low-use sites, where murrelets often are
missed completely by audio-visual observers
(Cooper and Blaha 2002). Radar data also can be
used to focus ground observers’ efforts toward
“hot-spots” of murrelet activity. Further, radar can
improve survey efficiency because it samples a
much larger area (up to a 1,500-m radius) than
audio-visual observers do (up to a 200-m radius).

In addition to determining presence of
murrelets in an area, radar can provide a good
index of abundance for Marbled Murrelets on
several scales, including a river-drainage-sized
scale that can be used for monitoring (Hamer et al.
1995; Burger 1997, 2001; Cooper et al. 2001,
2005, 2006a; Raphael et al. 2002; Cooper and
Blaha 2002; Evans Mack et al. 2003). Power
analyses have revealed that radar-based monitoring
of murrelets can produce statistically-sensitive
results in a timely, cost-effective fashion because
of the low among-day variation in counts (Cooper
etal. 2001, 2006a; Burger et al. 2004; Bigger et al.,
2006).

The Cedar River Watershed Habitat
Conservation Plan commits Seattle Public Utilities
to managing the Cedar River Municipal Watershed
(CRMW) as an ecological reserve with active
forest restoration. Monitoring Marbled Murrelet
activity in the CRMW is designated by the Habitat
Conservation Plan: over the 50-year course of the
HCP, local population indices of murrelets are
expected to provide a barometer to gauge how well
the old-growth forests are being restored. In this
program, the activity of murrelets will be assessed
within both old-growth and second-growth forests
of the CRMW during three time periods:

Cedar River Murrelet Surveys, 2006



Objectives

2005-2007, 2025-2028, and 2045-2048. This
report summarizes the results from the second year
of the 2005-2007 effort to use radar and
audio-visual methods to collect initial baseline
information on murrelet distribution and
abundance in the CRMW. Results of the first year
of the study are summarized in Cooper et al.
(2006b).

OBJECTIVES

The purpose of this study was to use radar and
audio-visual techniques to monitor trends in the
distribution and abundance of murrelets in the
CRMW. Specifically, the objectives of the 2006
study were to: (1)collect baseline radar
information on numbers of Marbled Murrelets
using the watershed in 2006 as the second year of a
long-term monitoring effort; (2) collect radar
information on the presence of murrelets at the
scale of sub-basins to help determine the
distribution of murrelets in the CRMW and to
focus future (2007) audio-visual survey efforts;
and (3)to conduct audio-visual surveys for
murrelets in the sub-basins identified by radar in
2005 as having murrelet presence, or in sites
identified as having the best potential murrelet
nesting habitat in the CRMW.

STUDY AREA

The entire 90,546-acre Cedar River Municipal
Watershed (CRMW) lies within 45 miles of Puget
Sound and encompasses roughly 14,000 acres of
old-growth  forest and 71,500 acres of
second-growth forest (Fig. 1). The elevation of the
area ranges from ~400 to ~1,500 m above sea
level. Currently managed under the 50-year Cedar
River Watershed Habitat Conservation Plan,
old-growth forest in the watershed is protected as a
reserve and the second-growth forests are subject
to limited habitat restoration with the objective of
shortening the time to old-growth forest
conditions. Marbled Murrelets were detected at
one location in the CRMW in the mid-1990s (W. P.
Ritchie, WDFW, pers. comm.); however, there has
been no other systematic assessment of use of this
area by murrelets until the current study. During
summer 2006, we conducted radar-based sampling
for Marbled Murrelets at 16 sites in the study area

Cedar River Murrelet Surveys, 2006

that provided good radar coverage over areas of
interest (Fig. 1, Table 1). All radar sites were photo
documented to help future observers compare
suitability of the sites in the future with current
suitability, in terms of the amount of screening of
the radar view by nearby vegetation (Appendix 1).
We also conducted audio-visual observations for
murrelets at eight sites within the CRMW (Fig. 2,
Table 2).

METHODS

DATA COLLECTION

We conducted a total of 42 mornings of radar
observation and 33 mornings of audio-visual
observations (plus two tandem visits) during
summer 2006 (Tables 3 and 4). We used radar to
sample (1) six long-term sites used for monitoring
purposes (i.e., the Powerline North, Powerline
Central, Powerline South, Chester Morse, 155.1A,
and South Fork sites) and (2) 10 short-term sites to
determine presence of murrelets in a particular
sub-basin or timber stand (Table 1). Radar
sampling was conducted for three mornings at
long-term sites and for two mornings at all
short-term sites, from late June to July 2006 (Table
3). Radar sampling occurred during the morning
activity period for Marbled Murrelets, from 105
min before sunrise to 75 min after sunrise. This
period encompasses the known peak of daily
murrelet activity (Burger 1997, Cooper et al. 2001,
Cooper and Blaha 2002, Cooper and Hamer 2003).

During sampling, a single observer set up the
radar and video recorder, then attempted to obtain
an audio-visual confirmation of each radar target to
confirm the species identity of Marbled Murrelets
and other species likely to be confused with
murrelets on radar. Audio-visual observations were
transmitted by voice directly to the videotape of the
radar screen. For each radar target, we recorded
date, time, flight direction (to the nearest 1°),
transect quadrant, minimal distance to target,
groundspeed (mi/h), flight behavior (straight-line,
erratic, circling), overlap category (recorded only
on radar, recorded only by audio-visual observer,
recorded by both radar and audio-visual observer),
species (if known), number of birds represented by
that radar echo (if known), flight altitude (if
known), and audio-visual detection category (not
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Methods

Table 1. Location of summer 2005 and 2006 radar sampling sites in the Cedar River Municipal
Watershed, Washington.
Site type/site name UTM coordinates’ Elevation Comments
LONG-TERM SITES

Powerline North 584934 E 5251791 N 408 m 1.07 km north of Powerline Central.

Powerline Central 584945 E 5250723 N 333m  Atend ofroad, 3.15 km from Powerline
South.

Powerline South 584115 E 5247628 N 280 m  On north side of Line 1, Mile 22, Tower 1;
northern side of third set of poles south of
road.

Chester Morse 597393 E 5248917 N 502 m  Inlargest pullout on lake side of road.

155.1A 607146 E 5245901 N 872m  Park in Spur Road 155.1a.

South Fork 611339 E 5241839 N 767m  Atlanding at end of Road 521.

SHORT-TERM SITES

Education Center 592538 E 5253385 N 275m  In middle of northern lot at Education
Center.

West Point 592897 E 5251013 N 799 m  On large landing at end of Road 820.

Taylor Ridge 593869 E 5246922 N 1065m At end of Spur Road #815.5.

Rack Creek 595244 E 5249277 N 961 m  Along Road 811, ~100 m before fork.

Lindsay 601245 E 5243557 N 817m 100 m from end of Spur Road 205, adjacent
to large log pile.

Chester North? 600135 E 5249969 N 813 m  Along roadside, 400 m from end of road
110.8.

Upper Rex 604331 E 5240500 N 1,033 m  Atend of Spur Road 730.1.

Rex Stand 603962 E 5239832 N 954 m  In opening next to log pile.

Lower Rex 603301 E 5244402 N 888 m  Atend of Road 310.

Findley 605714 E 5243307 N 1,076 m At end of Road 354.

150° 607248 E 5245332 N 761 m  Park along road with downhill slant toward
the east.

Cedar’ 611373 E 5242572 N 748 m  Western end of opening with few trees

alongside road.

'UTM Zone 10; *New site that was not sampled in 2005; *Site only sampled in 2005.

detected by audio-visual observer, heard only, seen
only, both seen and heard). We also plotted the
flight path of each murrelet target on a
transparency overlay of the radar screen. We
recorded the following weather information at the
beginning of each session or when conditions
changed during a session: wind direction, average
wind speed at ground level, estimated cloud cover
(%), average ceiling height (in meters) above
ground level at the radar sampling site, visibility,
precipitation, and air temperature (°C). See

Cedar River Murrelet Surveys, 2006

Appendix 2 for categories for each target and
weather variable.

During summer 2006, we also conducted 33
mornings of standard audio-visual surveys (plus
two tandem visits) at sites with the best murrelet
habitat in CRMW, and/or in areas of suitable
habitat where radar observations in 2005 suggested
presence of marbled murrelets. All surveys
occurred from late June to July (Table 4). Except
for the seasonal timing of surveys, the audio-visual
survey methods followed standard protocols
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Methods

Table 2. Location of summer 2005 and 2006 audio-visual sampling sites in the Cedar River Municipal
Watershed, Washington.
Elevation

Site Station UTM coordinates’ (m)

Lost Creek * 1 594882 E 5250301 N 739
Taylor Ridge North? 1 594828 E 5247069 N 1053
3 594696 E 5247009 N 1063

Rack Creek * 1 596219 E 5248719 N 934
2 596282 E 5248774 N 914

3 596403 E 5248698 N 887

Chester North? 3 600811 E 5249252 N 723
Lindsay Creek’ 1 601172 E 5243187 N 871
2 601032 E 5243132 N 826

3 601178 E 5243286 N 849

Lower Rex E (Findley)2 1 606326 E 5243160 N 958
2 606438 E 5243247 N 832

Rex AV’ 1 603432 E 5240777 N 871
2 603645 E 5239650 N 965

3 603390 E 5239890 N 912

South Fork South? 1 611158 E 5241522 N 684
South Fork North? 1 611067 E 5242333 N 659

'UTM Zone 10; *New site that was not sampled in 2005; *Site only sampled in 2005.

(Evans Mack et al. 2003). Survey conditions (e.g.,
ceiling height, wind conditions) met protocol
requirements on all but five surveys, which were
later resurveyed (Table 4) so that all sites had a
minimum of five survey visits, unless occupancy
was determined before then. The exception to this
occurred at the Lost Creek and South Fork North
sites, which were dropped after one survey because
higher priority areas were identified to be surveyed
in 2006.

RADAR EQUIPMENT AND OPERATION

Our mobile radar laboratories consisted of a
marine surveillance radars mounted on vans. The
radars scanned the entire area around the labs and
were used to obtain information on flight paths,
movement rates, and ground speeds of murrelets. A
similar radar laboratory is described in Gauthreaux
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(1985a, 1985b) and Cooper et al. (1991). The lab
was powered by four 6-V batteries that were linked
in series. The surveillance radar (Furuno Model
FCR-1510; Furuno Electric Company,
Nishinomiya, Japan) is a standard marine radar
transmitting at 9,410 MHz (i.e., X-band) through a
slotted wave guide (i.e., antenna) 2 m long with a
peak power output of 12 kW. The radar was
operated at the 1.5-km range with the pulselength
set at 0.07 psec and the forward edge of the
antenna elevated by ~15°. Figure 3 shows the
approximate murrelet-sampling airspace for the
Furuno FR—-1510 marine radar at the 1.5-km range
setting, as determined by field trials with Rock
Pigeons, which are similar in size to Marbled
Murrelets.

Whenever energy is reflected from the
ground, surrounding vegetation, or other objects
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Table 3. Daily counts of radar targets observed at sites in the Cedar River Municipal Watershed,
Washington, during summer 2006, by flight direction. Table counts include only targets
recorded before sunrise.

Number of targets recorded on radar
Date Site Sampling hours Landward Seaward Other
22 June Powerline South 0327-0627 0 9 0
Chester Morse 0327-0627 8 3 0
23 June Powerline Central 0327-0627 0 1 1
Powerline North 0327-0627 1 0 2
24 June South Fork 0328-0628 0 0 0
Site 155.1A 0328-0628 0 2 1
25 June Rack Creek 0328-0628 0 1 0
Chester North 0328-0628 0 0 0
26 June Education Center 0328-0628 0 0 0
Lower Rex 0328-0628 0 0 0
27 June Findley 0329-0629 3 1 0
Lindsay 0329-0629 0 2 0
28 June Taylor Ridge 0329-0629 0 0 2
West Point 0329-0629 0 0 1
29 June Rex Stand 0330-0630 1 2 0
Chester Morse 0330-0630 1 1 0
30 June Upper Rex 0330-0630 1 0 1
Powerline South 0330-0630 0 1 1
1 July Powerline North 0331-0631 1 1 0
Powerline Central 0331-0631 0 0 0
8 July South Fork 03360636 0 0 0
Site 155.1A 0336-0636 0 3 0
9 July Lindsay 0337-0637 2 0 0
Chester North 0337-0637 1 0 0
10 July Rack Creek* 0337-0637* -- -- -
Taylor Ridge* 0337-0637* -- -- -
11 July Rack Creek 0338-0638 2 0 0
Taylor Ridge 0338-0638 0 0 0
12 July Findley* 0339-0639* -- -- -
Rex Stand 0339-0639 1 0 0
13 July Education Center* 0340-0640* - - -
14 July Education Center 0341-0641 0 0 1
18 July West Point 0345-0645 4 1 2
Upper Rex 0345-0645 2 0 0
19 July Findley 0346-0646 2 0 1
Site 155.1A 0346-0646 0 1 0
20 July Lower Rex 0347-0647 1 2 0
South Fork 0347-0647 0 0 0
21 July Powerline North 0349-0649 0 2 1
Powerline Central 0349-0649 2 0 3
22 July Powerline South 0350-0650 0 1 1
Chester Morse 0350-0650 3 1 0
* Sampling session cancelled by rain.
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Table 4. Daily counts of Marbled Murrelets recorded during audio-visual surveys of the Rex Stand,
Cedar River Municipal Watershed, Washington, during summer 2006.

Survey Number of detections

Site Station Date to protocol?  Presence  Occupied
Chester North 3 29 June Yes 0 0
3 9 July Yes 0 0
3 12 July Yes 0 0
3 20 July Yes 0 0
3 22 July Yes 0 0
Lindsay Creek North 1 24 June Yes 0 0
2 30 June Yes 0 0
1 09 July Yes 0 0
2 13 July No 0 0
2 18 July Yes 0 0
3 23 July Yes 0 0
Lost Creek 1 22 June Yes 0 0
Lower Rex East (Findley) 1 27 June Yes 0 0
1 12 July Yes 0 0
2 19 July Yes 0 0
2 (tandem) 19 July Yes 0 0
1 21 July Yes 0 0
1 23 July Yes 0 0
Rack Creek 1 23 June Yes 0 0
1 10 July No 0 0
1 11 July Yes 0 0
2 13 July No 0 0
2 18 July Yes 0 0
3 21 July Yes 0 0
2 24 July Yes 0 0
South Fork South 1 29 June No 0 0
1 08 July Yes 0 1
1 (tandem) 08 July Yes 0 0
South Fork North 1 28 June Yes 0 0
Taylor Ridge North 1 25 June Yes 0 0
1 10 July No 0 0
3 11 July Yes 0 0
3 20 July Yes 0 0
3 22 July Yes 0 0
3 24 July Yes 0 0

'Murrelet detections, as defined by the PSG survey protocol (Evans Mack et al. 2003).
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that surround the radar unit, a ground-clutter echo
appears on the display screen. Because ground
clutter can obscure bird targets on the radar display
screen, we attempted to minimize it by parking the
radar laboratory in a location that was surrounded
closely by low vegetation or small hillsides. These
objects acted as a radar fence that shielded the
radar from low-lying objects farther away from the
lab and that produced only a small amount of
ground clutter in the center of the display screen.
For further discussion of radar fences, see
Eastwood (1967), Williams et al. (1972), and
Skolnik (1980).

Maximal distances of detection of birds by the
surveillance radar depends on body size of the
birds, flock size, flight profile of the birds, distance
between flying birds, atmospheric conditions, and,

1000
1500

Figure 3.

Methods

to some extent, the amount and location of ground
clutter. Marbled Murrelets usually are detectable to
at least 1.5 km, whereas single, small passerines
are detectable to ~1 km (Fig. 3; Cooper et al. 1991,
2001; Cooper, unpubl. data).

DATA ANALYSIS

For all analyses, we classified targets as
“landward” or “seaward” if they were flying within
60° of the main axis of the valley in an landward
(i.e., inbound flights from the ocean) or seaward
(i.e., outbound) direction, respectively, and
classified targets as “other” if they were not flying
in a landward or seaward direction. The exceptions
to this rule occurred at the Rack, Rex Stand, Upper
Rex, Lindsay, Cedar, and South Fork sites. Those
drainages had more of a North—South orientation,

1500

1000

1500

Approximate sampling airspace for the Furuno FR—1510 marine radar at the 1.5-km range

setting, as determined by field trials with Rock Pigeons, which are similar in size to Marbled
Murrelets. Note that the configuration of the radar beam within 250 m of the origin (i.e., the

darkened area) was not determined.
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plus there was habitat to the east of the sampling
sites, so we broadened our landward and/or
seaward categories at those sites to include flight
paths beyond 60° of the main axis of the valley.
Specifically, the landward category was 30°—195°
for South Fork and Cedar, 30°-180° for Upper Rex
and Rex, and 30°-210° for Rack and Lindsay. The
seaward category was 255°-15° for South Fork
and Cedar, 210°-360° for Upper Rex and Rex, and
211°-29° for Rack and Lindsay. Following Cooper
et al. (2001, 2006a), we used radar counts of
landward-flying targets as our daily index of
murrelet abundance at a site.

Marbled Murrelet targets detected on radar
were distinguished from other species by their
flight speed, timing, and (sometimes) target
signature. We have determined that a >40-mi/h
(64-km/h) speed cutoff minimizes the number of
non-murrelet species while eliminating a small
percentage (~3%) of Marbled Murrelets (Cooper
and Blaha 2002, Cooper et al. 2001). Thus, all
targets with a flight speed greater than 40 mi/h (64
km/h) were considered to be Marbled Murrelets,
unless the target signature was typical of a flock of
Band-tailed Pigeons (Columba fasciata) or the
target was observed after sunrise. Band-tailed
Pigeon flocks sometimes exhibit a characteristic
signature that is large and composed of multiple
targets that repeatedly break apart, then coalesce.
These targets are easily distinguished from a
typical Marbled Murrelet target. In addition, we
eliminated targets that were observed after sunrise
to help eliminate single Band-tailed Pigeons from
the data set. We have found that Band-tailed
Pigeon activity generally does not start until a few
minutes after sunrise (i.e., 105 min after our radar
surveys begin), so we have a higher degree of
confidence in the radar identification of murrelets
before sunrise than after sunrise in areas like the
CRMW where Band-tailed Pigeons are common.
Nearly all murrelets fly into nesting stands well
before sunrise (Cooper et al. 2001, Burger 1997),
so it is likely that few landward targets would be
missed using this sunrise cutoff time. Further, a
precedent for this method has been set by Burger
(2001) and Burger et al. (2005), who used sunrise
for their cutoff period to count murrelets.

Cedar River Murrelet Surveys, 2006
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We recorded a total of 89 pre-sunrise murrelet
targets on 38 mornings of radar observation in the
CRMW during summer 2006 (Table 3, Appendix
3). An additional four mornings of radar sampling
were cancelled by inclement weather. Of the 89
radar targets, 36 (40%) were flying in a landward
direction, 35 (39%) were flying in a seaward
direction, and 18 (20%) were flying in “other”
directions. We had no audio-visual observations of
Marbled Murrelets during radar sampling (Table
3), but we did observe one murrelet during
standard audio-visual surveys in the South Fork
South Site (Table 4).

DISTRIBUTION AND ABUNDANCE

Similar to 2005, mean daily counts of
landward radar targets generally were quite low in
2006. Mean landward counts ranged between 0 and
4 targets per morning (Fig. 4, Tables 3 and 5). The
highest landward counts (4.0 targets/morning)
occurred at the Chester Morse site, which is
situated at the bottleneck formed by the valley
along Chester Morse Lake. No landward targets
were observed at 5 of the 16 radar sites (i.e., no
targets at Powerline South, Education Center,
Taylor Ridge, 155.1A, and South Fork). Mean
landward counts did not differ significantly
between 2005 and 2006 (¢ = 0.673, df = 14, P =
0.512; Table 5).

Even though the range of daily landward
counts varied by only a few birds, we still observed
relatively high among-day variation in landward
counts because of the low counts (Table 5).
Coefficients of Variation (CV’s) ranged from 0% at
the three sites where no landward targets were
observed, to ~90% at Chester Morse and Powerline
North, to 173% at Powerline Central.

FLIGHT PATHS

As expected, landward flight directions
generally were centered along the main axis of the
valley near each radar site (Fig. 5). An exception to
this pattern occurred at Rack Creek, where the
mean flight direction was perpendicular to, rather
than parallel with, the main axis of the creek valley.
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Table 5. Mean counts (targets or flocks/day + 1 SE) of radar targets by flight direction at sites in the
Cedar River Municipal Watershed, Washington, during summer 2005 and 2006. Table
excludes data for days with high winds or persistent precipitation; counts only include targets
recorded before sunrise. n=number of sampling days.

Mean number of targets recorded on radar

Landward- Other
Site Year flying Seaward-flying directions n
LONG-TERM SITES
Powerline North 2005 0.7+0.7 0.0£0.0 0.0+0.0 3
2006 0.7+0.3 1.0£0.6 1.0£0.6 3
Powerline Central 2005 1.0+04 1.8+0.9 0.0+0.0 4
2006 0.7+0.7 0.3+0.3 1.3+£09 3
Powerline South 2005 1.0£0.6 0.3+0.3 0.3+0.3 3
2006 0.0£0.0 3.7+£2.7 0.7+0.3 3
Chester Morse 2005 7.3+£3.5 27+1.5 0.0+0.0 3
2006 40+2.1 1.7+£0.7 0.0+£0.0 3
155.1A 2005 2 0 0 1
2006 0.0£0.0 2.0£0.6 03+0.3 3
South Fork 2005 0 1 1 1
2006 0.0£0.0 0.0£0.0 0.0£0.0 3
SHORT-TERM SITES
Education Center 2005 1 2 0 1
2006 0.0£0.0 0.0£0.0 0.5+05 2
West Point 2005 1 2 0 1
2006 20+£2.0 0.5+£0.5 1.5£05 2
Taylor Ridge 2005 0 0 0 1
2006 0.0£0.0 0.0£0.0 1.0+1.0 2
Rack Creek 2005 4 0 0 1
2006 1.0+1.0 0.5+0.5 0.0£0.0 2
Lindsay 2005 0 0 0 1
2006 1.0+1.0 1.0+1.0 0.0£0.0 2
Chester North? 2006 0.5+0.5 0.0£0.0 0.0£0.0 2
Upper Rex 2005 1 0 0 1
2006 1.5£0.5 0.0£0.0 0.5+0.5 2
Rex Stand 2005 0 1 0 1
2006 1.0£0.0 1.0+1.0 0.0£0.0 2
Lower Rex 2005 0 0 1 1
2006 0.5+£0.5 1.0+1.0 0.0£0.0 2
Findley 2005 0 0 0 1
2006 2.5+£0.5 0.5+0.5 0.5+0.5 2
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We also examined specific flight paths of all
murrelet targets to obtain information on
smaller-scale  patterns of movement and
information on movements toward/near old-growth
habitat that might be suggestive of use by Marbled
Murrelets. At Powerline North, Powerline Central,
and Powerline South, most of the movements were
either inbound or outbound birds flying along the
approximate axis of the Cedar River valley though
several targets traveling in “other” directions also
were seen (Fig. 6). There is no old-growth habitat
in the vicinity of those three sites, however.

Similar to 2005, nearly all of the 2006 targets
at Chester Morse were flying over the lake, along
the approximate axis of the valley (Fig. 7). A few
of those targets were oriented slightly south of the
axis, however, suggesting that they were using the
Rex River drainage, rather than the main Cedar
River valley.

All of the targets observed at site 155.1A were
headed in a seaward or “other” direction (Figure
8). Two of the targets were flying toward the
southwest away from old growth areas just north of
the radar site, suggesting possible presence of
murrelets in those areas.

One “other” target was observed at the
Education Center site, but there was no nesting
habitat in the vicinity of that target (Figure 9). A
total of eight targets observed at West Point (Figure
9). Half of those targets at West Point were on
trajectories that would take them into/out of the
portion of the main Cedar River valley to the west
of the station and the other half of those targets had
a southerly heading (Figure 9). None of the tracks
with a southerly heading were clearly associated
with patches of old-growth habitat even though it is
a possibility.

Similar to 2005, all 2006 targets at Rack
Creek were headed across Rack Creek, suggesting
that they were either using the nesting habitat on
the east side of the creek, or were flying at high
altitudes to/from destinations located further east in
the main Cedar River valley (Fig. 10).

Two targets were observed at the Taylor Ridge
site in 2006. One of the two of the targets was
heading toward some old-growth habitat to the
southeast of the station, suggesting possible use of
that stand (Figure 11).

Cedar River Murrelet Surveys, 2006

At the Chester North site, we only observed a
single target which was flying over the reservoir
(Figure 12). There were no targets associated with
the large patch of old-growth habitat located just
east of the site where we made audio-visual
observations. In contrast, all four targets observed
at Lindsay Creek were located in the vicinity of
old-growth habitat (Figure 13).

All three targets observed at Lower Rex were
headed up or down the Rex River valley (Figure
14). Further upstream, at the Upper Rex and Rex
Stand sites, we observed several targets flying into
and over the large patch of established murrelet
habitat (Figure 15). We also observed two targets
that flew towards the east or southeast, beyond that
large block of old-growth habitat.

Five of the seven targets observed at Findley
had landward flight paths that placed the targets
either over, or heading toward, old-growth habitat
in the Findley Creek drainage (Figure 16). No
radar targets were recorded near the remaining
study site (i.e., South Fork), but one AV target was
detected in a stand of old growth ~500 m to the
southwest during AV surveys on 8 July 2006
(Figure 17).

AUDIO-VISUAL SURVEYS

During summer 2006, we conducted 33
mornings of standard audio-visual surveys (plus
two tandem visits) at sites with the best murrelet
habitat in CRMW, and/or in areas of suitable
habitat where radar observations in 2005 suggested
presence of marbled murrelets (Fig. 2, Table 4).
The only site we detected murrelets at in 2006 was
the South Fork South site (Table 4). At that site, we
observed occupied behavior on our second survey
visit: at 0444 h on 8 July 2006, we visually
observed a murrelet flying in a southeasterly
direction at 0.9 canopy heights from Station #1
(Figure 17). We did not observe Marbled Murrelets
during any of our five survey visits at the Chester
North, Lindsay North, Lower Rex East (Findley),
Rack Creek, and Taylor Ridge North sites (Table
4). We also did not detect any murrelets during
single visits to the South Fork North and Lost
Creek sites. Observations at both of those sites
were discontinued after a single survey so that we
could focus our survey efforts on higher priority
sites.
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Figure 6.  Map showing the flight paths of radar targets observed before sunrise at the Powerline North,
Powerline Central, and Powerline South sites in the Cedar River Municipal Watershed,
Washington, during summer 2006. Note that the 1.5-km ring denotes the maximal range of
the radar, but there were gaps in radar coverage within that range because of radar shadows
and ground clutter.
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Figure 7. Map showing the flight paths of radar targets recorded before sunrise at the Chester Morse
site in the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 8.  Map showing the flight paths of radar targets observed before sunrise at Site 155.1A in the
Cedar River Municipal Watershed, Washington, during summer 2006. Note that the 1.5-km
ring denotes maximal range of the radar, but there were gaps in radar coverage within that
range because of radar shadows and ground clutter.
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Figure 9.  Map showing the flight paths of radar targets observed before sunrise at the Education Center
and West Point sites in the Cedar River Municipal Watershed, Washington, during summer
2006. Note that the 1.5-km ring denotes maximal range of the radar, but there were gaps in
radar coverage within that range because of radar shadows and ground clutter.
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Figure 10. Map showing the flight paths of radar targets observed before sunrise at the Rack Creek site
in the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 11. Map showing the flight paths of radar targets observed before sunrise at the Taylor Ridge site
in the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 12. Map showing the flight paths of radar targets observed before sunrise at the Chester North site
in the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 13. Map showing the flight paths of radar targets observed before sunrise at the Lindsay Creek
site in the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 14. Map showing the flight paths of radar targets observed before sunrise at the Lower Rex site in
the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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Figure 15. Map showing the flight paths of radar targets observed before sunrise at the Upper Rex and
Rex Stand sites in the Cedar River Municipal Watershed, Washington, during summer 2006.
Note that the 1.5-km ring denotes maximal range of the radar, but there were gaps in radar
coverage within that range because of radar shadows and ground clutter.
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Figure 16. Map showing the flight paths of radar targets observed before sunrise at the Findley site in the
Cedar River Municipal Watershed, Washington, during summer 2006. Note that the 1.5-km
ring denotes maximal range of the radar, but there were gaps in radar coverage within that
range because of radar shadows and ground clutter.
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Figure 17. Map showing the flight paths of radar targets observed before sunrise at the South Fork site in
the Cedar River Municipal Watershed, Washington, during summer 2006. Note that the
1.5-km ring denotes maximal range of the radar, but there were gaps in radar coverage within
that range because of radar shadows and ground clutter.
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SUITABILITY OF CMRW FOR RADAR
OBSERVATIONS

The CRMW is heavily forested and has very
few natural or human-made openings, so there are
few good radar sampling sites in the area.
Fortunately, we were able to find excellent sites at
key locations for long-term sampling as well as at
several locations for short-term radar sampling.
The three long-term sites located along the wide
powerline corridor near the western border of the
CRMW (i.e., Powerline North, Powerline Central,
and Powerline South) are good sampling sites but
will have good radar-sampling views in the future
only if there is long-term maintenance of a wide
powerline corridor. The Chester Morse site offers
an excellent view over Chester Morse Lake, across
the entire width of the Cedar River Valley, and
should remain a good sampling site well into the
future. Along with the good radar view over the
lake, an additional benefit of the Chester Morse
site is that it is located at a topographical
bottleneck that helps funnel most Marbled
Murrelets in the area through the radar-sampling
zone.

The three Powerline sites were placed to
provide the best possible radar coverage of the
western edge of the CRMW. The Powerline North
and Powerline Central sites are within 1.5 km of
each other, so there is some overlap in radar
coverage, but there was no spatial overlap in
targets detected at the two sites in 2006 or in 2005.
For example, none of the targets observed during
the four days of concurrent radar sampling at
Powerline North and Powerline Central in 2005
and 2006 were detected at both sites. This apparent
lack of overlapping targets probably occurred
because of differences in altitudinal bands that
were sampled and because ground-clutter patterns
differed between the two sites. Nevertheless, we
suggest concurrent sampling at the Powerline
North and Powerline Central sites so that we will
know if any targets are getting double-counted at
the two sites.

Judging by the higher counts at Chester Morse
(~7 and ~4 targets/day in 2005 and 2006,
respectively) than at all three powerline sites
combined (~3 and ~2 targets/day in 2005 and 2006,

Discussion

respectively), it is clear that some murrelets are
entering and exiting the western end of the CRMW
in areas not covered by the Powerline sites (e.g.,
areas to the north or south of those sites).
Unfortunately, no additional radar sites were
available to cover those areas to the north or south
of the existing Powerline sites. The Powerline sites
still provide a good index for monitoring, however,
and there are methods for correcting the number of
murrelets that pass undetected to the north or south
of the combined Powerline sites (see below).

The South Fork and/or 155.1A sites were each
upgraded from a short-term sampling site to a
long-term sampling site in 2006. The hope was that
these sites might provide information to help
monitor trends in the far eastern end of the upper
CRMW. Site 155.1A is a good site for monitoring
murrelets that fly past the station at similar
altitudes as the site, but it is likely that low-flying
birds over the Cedar River would be missed. Thus,
155.1A is not an ideal site because counts there
may be affected by factors like weather that might
influence flight altitudes (and thus, increase
variation in counts). There also are potential
problems with the longevity of both the 155.1A
and South Fork sites. Unless a large portion of the
surrounding forest is actively managed to maintain
a good radar-sampling view, the radar views at
both sites will be blocked by vegetation in a few
years.

Similarly, all short-term sites are in locations
where trees will grow large enough to obscure the
radar view within a few years. Unfortunately, there
are only a few additional sites where radar
observations are currently possible in the CRMW
besides those sampled in 2005 and 2006, with each
of them being likely to be obscured by tree cover in
the future. Those additional sites also tended to be
located in the uppermost reaches of the watershed,
so they probably are of minimal value for sampling
in 2007.

SPECIES IDENTIFICATION

Band-tailed Pigeons were common in the
CRWM, and Common Loons (Gavia immer) were
seen flying over Chester Morse Lake. Both of these
species can be confused with Marbled Murrelet
targets on radar, suggesting the need to continue
the dawn cutoff time for observations and the
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continued need for target confirmation by
audio-visual observers during radar surveys. We
have found that Band-tailed Pigeon activity
generally does not start until a few minutes after
sunrise (i.e., 105 min after our radar surveys
begin), so a sunrise cutoff time is very effective in
minimizing contamination of the radar data.
Further, nearly all murrelets fly into nesting stands
well before sunrise (Burger 1997, Cooper et al.
2001), so there is little risk of missing the majority
of landward flights, even with a sampling-cutoff
time of sunrise. Others also have used sunrise for
their cutoff time for radar monitoring of Marbled
Murrelets (Burger 2001, Burger et al. 2005).

DISTRIBUTION AND ABUNDANCE

Our radar counts in the CRMW were lower
than those at most locations on the Olympic
Peninsula (Cooper et al. 2001; 2006a), the Oregon
coast (Cooper et al. 2000), and California (Cooper
et al. 2005), which is no surprise given the much
smaller amount of nesting habitat in the CRMW
and the large distance from many parts of the
CRMW to ocean foraging areas. In contrast, our
CRMW radar counts generally were similar to
those at other sites far inland in the Washington
Cascades (Cooper et al. 1999; Cooper and Blaha
2001a, 2001b; ABR, Inc. 2005). In Washington,
the most-inland known Marbled Murrelet nest
location is 35 km, and the most-inland occupied
site is 84 km (Evans Mack et al. 2003). The upper
reaches of the CRMW is ~70 km inland (i.e.,
approaching the limit of murrelet distribution in
Washington).

The lack of nesting platform structure
(especially in old-growth habitat in the higher
altitudes) is another possible explanation for the
low number of targets in the CRMW. For example,
the Findley site (where no radar targets were
detected in 2005 and 2.5 landward targets/day were
detected in 2006 and where no murrelets were
observed during audio-visual surveys in 2006) is
adjacent to a huge patch of old-growth forest, but
nearly all of that habitat is located >1,000 m asl in
elevation and a cursory examination of the habitat
suggested that with a few exceptions, it generally
contained few nesting platforms. Similarly, much
of the old-growth habitat in CRMW is above 1,000
m in elevation and lacks abundant nest platforms.
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Nests normally occur below 1,000 m because the
trees at higher elevations often lack the structural
features that form platforms (Nelson 1997, Burger
2002). Nests have been found up to 1,530 m asl,
however, so elevation per se should not be used to
assess habitat suitability. Instead, habitat suitability
should be based on the availability of nesting
platforms and other features common to known
nest sites. For example, sites with the highest
likelihood of nesting murrelets generally have
more potential nesting platforms, larger trees, and
greater moss cover on tree limbs than do other sites
(Grenier and Nelson 1995, Hamer 1995, Kuletz et
al. 1995, Nelson 1997, Burger 2002). Specifically,
murrelet nesting and activity usually is positively
associated with: older stands of trees, tree diameter
(dbh), density of large (dbh >80 cm) trees/ha, areas
with larger basal area of trees, areas with greater
vertical complexity in canopy structure, areas with
greater epiphyte cover on branches, areas with a
higher density of potential nesting platforms, areas
in lower elevations and areas >500 m from the
coastline.

In 2006, we cruised ten areas identified from
timber inventory and aerial photography as having
the best available murrelet nesting habitat in the
CRMW and found that most locations contained a
few potential nesting platforms, but the overall
quality of the habitat was only marginal in all but
two of the areas (South Fork and Lower Rex East
[Findley area]). It would be beneficial to conduct
further murrelet habitat assessments in the CRMW
to help continue to determine which of the high
altitude stands of old-growth forest are not suitable
for nesting murrelets. That habitat information then
could be used in 2007 (as it was in 2006) to help
predict murrelet distribution in the CRMW (along
with radar information) and to help focus future
audio-visual survey efforts.

The flight directions that we observed on
radar mostly followed the main axis of valleys,
except in some cases where local movements into
patches of old growth suggested possible use of
those patches by nesting or prospecting murrelets.
For example, our 2005 radar data suggested that
Marbled Murrelets might be using old-growth
patches in West Point, Rack Creek, Rex Stand,
Upper Rex, and South Fork (and perhaps the
old-growth patch southwest of the Lower Rex site).
The 2006 radar data suggested possible murrelet



use of habitat near West Point, Rack Creek, Taylor
Ridge, Chester North, 155.1A, Findley, Rex Stand,
Upper Rex, and Lindsay Creek. Audio-visual
surveys would be needed to verify presence of
murrelets in those stands, however.

There are now a total of two sites in the
CRMW where Marbled Murrelets have been
detected on audio-visual (AV) surveys. One stand
in the far eastern portion of the CRMW (i.e., South
Fork South) was determined to be “occupied” by
murrelets during our 2006 surveys. Audio-visual
observers also found Marbled Murrelets in the Rex
Stand during 2005 (Cooper et al. 2006b), verifying
current occupancy of that stand. Murrelets were
detected during a single visit to the Rex Stand in
the mid-1990s (W. P. Ritchie, WDFW, pers.
comm.). Radar counts at South Fork and at the Rex
Stand and Upper Rex suggest that a low number of
murrelets used those areas in both 2005 and 2006.

USE OF RADAR TO MONITOR TRENDS OF
MURRELETS

In this first two years of study, we found high
Coefficients of Variation (CVs) in landward radar
counts at our long-term sites (i.e., average CV =
109% in 2005 [Cooper et al. 2006b] and 117% in
2006 [2006 average excludes the three sites where
no landward targets were observed). These values
suggest that there generally was high among-day
variation in CRMW counts compared to counts at
many other locations. For example, CVs of
landward radar counts were 28% in the Olympic
Peninsula (Cooper et al. 2001), 10-55% in Oregon
(Cooper et al. 2000, Cooper and Augenfeld 2001),
and 23-25% in California (Cooper et al. 2005,
Bigger et al., 2006). Note that most of the sites in
these cited studies had much higher daily counts
than the extremely low counts that we observed in
this study, which could have contributed to the
higher percent variation. To help put some of those
CV’s into perspective, power analyses on the
Olympic Peninsula radar data (Cooper et al. 2006a)
indicated that they had high power (80%) to detect
a 2%/yr decline in 15 years with ~3 surveys/year at
their seven sites. Bigger et al. (2006) did a radar
study in northern California and determined it
would take 22 sites surveyed 4 times/yr to detect a
2.5%l/yr decline in 10 years, with the same (80%)
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power. Our CVs at CRMW suggest that we have
much lower power than other radar studies to
detect changes in radar counts. The long, 40-year
interval between the first and last radar counts
planned for CRMW should help reduce the impact
of that higher variation on our ability to detect a
change in the number of murrelets in the area,
however, it still might be difficult to detect small
annual changes in the population size even after 40
years. The radar data collected at our long-term
sites in 2007 will help determine if the variation in
counts observed in 2005 and 2006 was unusually
high.

Data collected in 2007 also will provide more
information on the amount of interannual variation
in counts in the CRMW. No differences in radar
counts in the CRMW were detected between 2005
and 2006, however. Similarly, Cooper et al. (2006)
did not detect any among-year differences in radar
counts on the Olympic Peninsula, Washington,
during 1996-2004.

MONITORING TRENDS IN DIFFERENT
AREAS OF THE WATERSHED

Because the western portion of the CRMW
currently is largely devoid of Marbled Murrelet
nesting habitat, there is interest in being able to
separately determine local population trends of
murrelets in both that western portion and the
eastern portion of the watershed. In the future, it
might be possible to separate trends in radar counts
from the portion of CRMW west of the Chester
Morse site (i.e., the western side), with trends east
of the Chester Morse site (i.c., the eastern side), if
one is willing to assume that flight corridor
patterns of murrelets over the western end of the
CRMW in the future are similar to present patterns.
Put simply, this calculation would use the mean
landward count at Chester Morse as an index of
murrelet levels in the eastern side of the CRMW
and the difference between the Chester Morse site
and the sum of the three Powerline sites as an index
of murrelet abundance in the western side. To
separate eastern-side trends from western-side
trends, however, it would first be necessary to
correct the Powerline counts for a “detectability”
factor to account for the proportion of birds flying
into the western portion of CRMW that enter
beyond the radar coverage of the three powerline
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sites (i.e., either north of, south of, or between the
three sites). A similar approach could be used to
separate out trends east of the South Fork site with
trends between Chester Morse and South Fork, but
we are assuming that the South Fork site will not
be used for sampling in future years because the
site will be screened by surrounding vegetation.

Based on 2006 data, the correction factor for
the Powerline site counts would be 5.7X
(Correction factor = (((mean landward count at
Chester Morse) + (the number of targets that were
observed at sites between the Powerline sites and
Chester Morse that could be assumed to have
stopped before getting to Chester Morse, or would
not have passed over the Chester Morse sampling
area, even though they flew inland beyond the
site))/(sum of the mean landward counts at the
three Powerline sites)) = (4.0+4)/1.4 = 5.7). Based
on 2005 data, the correction factor would be 4.9X
(= (7.3+6)/2.7). By subtracting the mean number of
targets observed at Chester Morse from the
corrected sum of the mean radar count at the
Powerline sites, one obtains the mean number of
targets observed in the western side of the CRMW.
Thus, in 2006, our abundance index for murrelets
using the portion the CRMW west of the Chester
Morse site was 4 murrelets (= ((1.4*5.7) — 4.0)),
and our index for the number using the portion of
CRMW east of Chester Morse was 4 murrelets
(i.e., our radar mean daily rate at the Chester Morse
site). In 2005, our abundance index for murrelets
using the portion the CRMW west of the Chester
Morse site was 6 murrelets ( = (2.7%4.9) — 7.3)),
and our index for the number using the portion of
CRMW east of Chester Morse was 7 murrelets
(i.e., our radar mean daily rate at the Chester Morse
site).

To illustrate how this index could be used in
the future, let us provide an example assuming that,
in 2045, the sum of mean landward counts at the
three Powerline sites was 12 targets and the
Chester Morse count was 14 targets. The murrelet
index for that portion of the CRMW east of the
Chester Morse site is then 14 in 2045 (a 200%, or
7-bird, increase over the 2005 index of 7 birds).
The murrelet index for that portion of the CRMW
lying between the Powerline sites and Chester
Morse is more difficult to compute (i.e., 2005
index = ((2.7 *4.9) — 7.3) = 6 murrelets and 2045
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index = ((12*4.9) —14) = ~45 murrelets), which
would be a 39-bird increase for the western portion
of the CRMW between 2005 and 2045. The
murrelet indices could be used to make separate
trend lines for the western and eastern portions of
the CRMW. Further radar observations during
2007 at the long-term sites and at the short-term
sites between the Powerline sites and Chester
Morse (i.e., at Education Center, West Point, Rack
Creek, and Taylor Ridge) could help refine the
correction factor for the powerline sites and be
used to produce a mean correction factor based on
2005-2007 data. This mean correction factor then
could be used in future years, if one is willing to
assume that the flight corridor patterns of murrelets
into the CRMW at that time are similar to current
patterns. If the distribution of nesting habitat in the
CRMW changes dramatically in future years,
however, it could affect the flight patterns of birds
entering the western end of the CRMW. Thus, use
of the correction factor will have to be considered
carefully in future years based on a comparison of
the general distribution of future murrelet nesting
areas with the current distribution of active nesting
habitat. Even if the correction factor is not used,
the uncorrected radar counts could still be used to
monitor trends of all murrelets inland from each
site. Those uncorrected radar counts could not be
used to separately track abundance patterns in the
eastern and western portion of the CRMW,
however.

RECOMMENDATIONS FOR 2007

In 2007, we suggest continued radar sampling
at the existing long-term sites (with the possible
exception of 155.1A and South Fork, for the
reasons discussed above), with 4-5 visits per site to
get better information on daily variation in counts.
Continued sampling for 2-3 days each at the
short-term sites between the three Powerline sites
and Chester Morse would help provide data to fine
tune the correction factor for targets that pass
undetected by the Powerline sites. Radar surveys at
Powerline North and Powerline Central should be
conducted concurrently to minimize chances of
double-counting targets observed in the zone of
overlapping range between the two sites. We
suggest continuing to use the sunrise sampling
cut-off time to eliminate Band-tailed Pigeons from



the data. Further, we suggest continued efforts to
get visual confirmation of all radar targets to help
eliminate waterfowl (e.g., loons) over Chester
Morse Lake and the occasional Band-tailed Pigeon
that is active prior to sunrise.

A second year of AV surveys should be
collected at the four AV sites where murrelets were
not detected in 2007 (Chester North, Lindsay
North, Rack, Lower Rex East [Findley], and Taylor
Ridge North). Next in the priority list for AV
surveys would be to scout for new low-elevation
sites near Chester Morse reservoir and survey any
areas found there (or elsewhere) that contain good
quality habitat. Next in the priority list would be to
resurvey Lost Creek and South Fork North and
survey the patch of habitat southeast of West Point
on the 860 Road. We also could conduct AV
surveys at the old-growth stands near the 155.1A
and Taylor Ridge sites where 2006 radar
observations suggested the presence of Marbled
Murrelets, if it is determined that nesting platforms
are present in those areas.
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Appendix la. Views toward the east (top) and north (bottom) at the Powerline North site, Cedar River
Municipal Watershed, summer 2006.
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Appendix 1b.  View toward the southeast at the Powerline Central site, Cedar River Municipal
Watershed, summer 2006.

Appendix lc. View toward the south at the Powerline South site, Cedar River Municipal Watershed,
summer 2006.
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Appendix 1d.  Views toward the east at the Chester Morse site, Cedar River Municipal Watershed,
summer 2006.
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Appendix le. View toward the northwest at the 155.1A site, Cedar River Municipal Watershed,
summer 2006.

Appendix 1f. View toward the north at the South Fork site, Cedar River Municipal Watershed, summer
2006.
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Appendix 1g.  View toward the southwest at the Education Center site, Cedar River Municipal
Watershed, summer 2006.
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Appendix 1h.  Views toward the northwest at the West Point site, Cedar River Municipal Watershed,
summer 2006.
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Appendix 1i. View toward the west at the Taylor Ridge site, Cedar River Municipal Watershed,
summer 2006.
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Appendix 1j. Views toward the north at the Rack Creek site, Cedar River Municipal Watershed,
summer 2006.
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Appendix 1k. View toward the north at the Lindsay site, Cedar River Municipal Watershed, summer
2006.
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Appendix 11. Views toward the northwest (top) and southeast (bottom) at the Chester North site, Cedar
River Municipal Watershed, summer 2006.
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Appendix Im.  View toward the west at the Upper Rex site, Cedar River Municipal Watershed, summer
2006.
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Appendix 1n. Views toward the west (top) and east (bottom) at the Rex Stand site, Cedar River
Municipal Watershed, summer 2006.
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Appendix lo.  View toward the southwest at the Lower Rex site, Cedar River Municipal Watershed,
summer 2006.
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Appendix 1p. Views toward the southwest (top) and northeast (bottom) at the Findlay site, Cedar River
Municipal Watershed, summer 2006.
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Appendix 2. Coding information for radar surveys of Marbled Murrelets in the Cedar River
Municipal Watershed, Washington, summer 2006.

GENERAL CODES

OBSERVER

1 = Brian A. Cooper (BAC)

2 = Richard J. Blaha (RIB)

3 = Peter M. Sanzenbacher (PMS)
4 = Jeff Barna (JBB)

STUDY SITE

1 = Chester Morse

2 =Cedar

3 =Power Line South
4 = Power Line Central
5 = Power Line North
6 =South Fork

7 =Cedar

8 =Upper Rex

9 = Lower Rex

10 =West Point

SESSION NUMBER (IF USED AT ALL)

5 = Corey M. Grinnell (CMQG)
6 = Jon H. Plissner (JHP)

7=

{=

11 =Taylor Ridge
12 =Site 150

13 = Rex Stand
14 = Rack Creek

15 = Findlay

16 = Site 155.1A

17 = Lindsay

18 = Education Center
19 =AV1

20 =AV2

21 = Chester North

(Write as the three-digit Julian date, a decimal point, and a two-digit number counting from 1
through # that represents the sequential sample taken. For example, the fifth sampling period on
Julian date 182 would be 182.05. Format is XXX.XX; write XXX.00 if the session has to be
canceled [e.g., because of weather], then continue the next session with the same number that you

had been trying to use.)

TIME

(Write in 24-hour clock. Remember--midnight is 0000 h, not 2400 h.)

DATE

(People writing on forms should enter as, for example, “6 MAR” or “8 APR.” Keypunchers

should enter as mo/dy/yr, as in 9/30/95.)

JDATE
(Enter the Julian date + 2,006,000)
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Appendix 2. Continued.

WIND DIRECTION

(Direction on the ground from which the wind is blowing, to the nearest ordinal point. Be sure
to use the local declination to correct the compass reading.)

0 = unknown/default

1 = North 6 = Southwest

2 = Northeast 7 = West

3 = East 8 = Northwest

4 = Southeast 9 = direction is variable or no wind
5 = South

WIND SPEED (mph)
(Sustained average speed at ground level, -9 = default/unknown)

0 = Calm

1 = 1-5 mph 5=21-25 mph
2 =6-10 mph 6 =26-30 mph
3=11-15mph 7 =31-35 mph
4 =16-20 mph etc., etC.orrrnnnnnn.

ESTIMATED CLOUD COVER (to the nearest 5%)
(Estimated for the area from the coast to the mountains north of the site.)
-9 = unknown/default

CEILING HEIGHT

(An average height, taken from where you are in m agl, so either in a particular section or at the
radar lab. Haze that allows a distinct shadow to be cast is counted as clear sky, whereas haze that
causes indistinct shadows is counted as clouds. The same is true at night, when you can see stars
and the moon through the haze.)

-9 =clear sky  -99 = unknown/default

MINIMAL VISIBILITY

(Record the minimal distance you can see. If you are high on a ridge, use the minimal horizontal
distance, for you may be able to see lower elevations clearly but nothing up high.)

0 = unknown/default

1=0-50m 5=1001-2500 m
2=51-100 m 6 =2501-5000 m
3=101-500 m 7=>5000 m
4=501-1000 m
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Appendix 2. Continued.

PRECIPITATION
(Precipitation is considered to occur if it is recorded anywhere within ~5 km of the site.)
99 = unknown/default

0 =none 6 = snow flurries

1 = fog 7 = light snowfall
2 = drizzle (heavy mist) 8 = heavy snowfall
3 = light rain (continuous drops of rain) 9 =sleet

4 =heavy rain 10 = hail

5 = scattered showers

AIR TEMPERATURE (to the nearest 1°C)
(Be sure to keep the thermometer out of direct sunlight.)
99 = unknown/default

RADAR CODES AND MEASUREMENTS

TIME
(Write in 24-hour clock. Remember--midnight is 0000 h, not 2400 h.)

TARGET MULTIPLIER

(Record the number of targets flying "in a similar direction and fashion" and crossing the same
segment. This category will be "1" for times when movement rates are so slow that you can
record data for individual targets but will be, for example, "7" for seven targets flying the same
direction and fashion during periods of high movement rates.)

0 = default

DIRECTION OF FLIGHT (to the nearest 1°)
(Measured on the radar display with the Electronic Bearing Line [EBL].)
999 = default

TRANSECT CROSSED

(That primary transect line that a bird did cross or would have crossed if you extrapolated its
directional flight pattern. Transect lines are extrapolated all the way off the screen.)

0 = default

1 = Northern Transect 5 = Southern Transect

3 = Eastern Transect 7 = Western Transect

MINIMAL DISTANCE (to the nearest meter)
(The smallest distance to the radar lab that a target became or would become if you extrapolated
its flight direction.) 999 = default

VELOCITY (to the nearest 5 mph) Speeds NOT to be recorded in KPH!!
(Measured on the radar display with the hand-held speed scales.) 0 = default
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Appendix 2. Continued.

FLIGHT BEHAVIOR
(Some erratically-flying or circling birds still may have an overall direction of movement; if so,
record that overall direction. Otherwise, their direction is 999.)

0 = default/unknown 4=
1 = straight-line (directional) 5=
2 = circling (NOTE: Direction may be 999.) 6=
3 =erratic (NOTE: Direction may be 999.) 7=
OVERLAP

0 = default/unknown

1 = seen on radar only

2 = observed on radar and audiovisually
3 = observed audiovisually only

SPECIES (if known)

(Write in the 4-letter code in the field; If the species is unknown, leave the space blank. If have
a target that is fast enough to be a murrelet (i.e., >40 mph), but you have a strong indication
by target shape or behavior that it is not, enter “NOMU” and note reasons for classification
in margin.)

NUMBER OF BIRDS IN THAT TARGET (if known)
0 = default (If the number of birds is not counted, leave the space blank.)

DATE

JDATE (add a 2006 before the jdate, e.g., 1 Jan 1999 = 2006001)

OBSERVER 1 (BAC=1, RIB =2, etc.).

OBSERVER 2 (Enter 0 if only one observer.)

FLIGHT ALTITUDE If flight altitude is <25 m agl, estimate it as closely as possible to the
nearest meter; if it is 26-50 m, estimate it to the nearest 2-3 m; if it is >50 m agl, your
estimate will be more approximate and in categories of at least S m.) 0 = default
HEARSEE

Was bird heard, seen, or both? (0 = default or radar only, S = seen only, H = Heard only, B =
Both seen and heard)
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Appendix 3. Data file for Marbled Murrelet targets recorded on radar in the Cedar River Municipal
Watershed, Washington, during summer 2006. See Appendix 2 for coding information.
Also, note that this appendix does not contain the weather data, data on targets that were
non-murrelets or that were recorded after sunrise, or data from dates when weather or
other factors cancelled sampling.

TIME MULT DIR TRAN MINDIS VEL BEH OV.LAP SPP NO FLTALT HEARSEE DATE IDATE SITE
326 0 999 0 9 0 0 0 WDAT 0 00 22-Jun-2006 2,006,173 1
331 1 135 3 698 50 1 1 0 00 22-Jun-2006 2,006,173 1
407 1 125 3 667 41 1 1 0 00 22-Jun-2006 2,006,173 1
407 1 135 3 810 41 1 1 0 00 22-Jun-2006 2,006,173 1
411 1 137 1 767 43 1 1 0 00 22-Jun-2006 2,006,173 1
421 1 148 3 477 41 1 1 0 00 22-Jun-2006 2,006,173 1
429 1 145 3 536 50 1 1 0 00 22-Jun-2006 2,006,173 1
436 2 320 1 617 52 1 1 0 00 22-Jun-2006 2,006,173 1
443 1 140 3 681 45 1 1 0 00 22-Jun-2006 2,006,173 1
508 1 135 3 446 45 1 1 0 00 22-Jun-2006 2,006,173 1
510 1 320 1 840 50 1 1 0 00 22-Jun-2006 2,006,173 1
327 0 999 0 9 0 0 0 WDAT 0 00 22-Jun-2006 2,006,173 3
413 1 275 5 1,187 47 1 1 0 00 22-Jun-2006 2,006,173 3
444 1 275 5 765 55 1 1 0 00 22-Jun-2006 2,006,173 3
452 1 290 1 180 45 1 1 0 00 22-Jun-2006 2,006,173 3
506 1 330 1 1,060 50 1 1 0 00 22-Jun-2006 2,006,173 3
507 1 245 5 962 50 1 1 0 00 22-Jun-2006 2,006,173 3
511 2 240 3 1,033 45 1 1 0 00 22-Jun-2006 2,006,173 3
511 1 310 1 394 45 1 1 0 00 22-Jun-2006 2,006,173 3
511 1 290 1 642 45 1 1 0 00 22-Jun-2006 2,006,173 3
327 0 999 0 9 0 0 0 WDAT 0 00 23-Jun-2006 2,006,174 4
351 1 170 3 864 41 1 1 0 00 23-Jun-2006 2,006,174 4
450 1290 1 675 50 1 1 0 00 23-Jun-2006 2,006,174 4
327 0 999 0 9 0 0 0 WDAT 0 00 23-Jun-2006 2,006,174 5
350 I 112 5 805 50 1 1 0 00 23-Jun-2006 2,006,174 5
409 1 18 3 800 42 1 1 0 00 23-Jun-2006 2,006,174 5
438 1 2 1 645 43 1 1 0 00 23-Jun-2006 2,006,174 5
328 0 999 0 9 0 0 0 WDAT 0 00 24-Jun-2006 2,006,175 6
328 0 999 0 9 0 0 0 WDAT 0 00 24-Jun-2006 2,006,175 16
343 1 190 5 435 45 1 1 0 00 24-Jun-2006 2,006,175 16
503 1 225 7 531 45 1 1 0 00 24-Jun-2006 2,006,175 16
510 1 215 7 281 48 1 1 0 00 24-Jun-2006 2,006,175 16
328 0 999 0 9 0 0 0 WDAT 0 00 25-Jun-2006 2,006,176 14
434 1 335 3 956 65 1 1 0 00 25-Jun-2006 2,006,176 14
328 0 999 0 9 0 0 WDAT 0 00 25-Jun-2006 2,006,176 21
328 0 999 0 -9 0 0 WDAT 0 00 26-Jun-2006 2,006,177 9
328 0 999 0 -9 0 0 WDAT 0 00 26-Jun-2006 2,006,177 18
329 0 999 0 -9 0 0 WDAT 0 00 27-Jun-2006 2,006,178 15
340 1 10 3 1,265 42 1 1 0 00 27-Jun-2006 2,006,178 15
348 1 110 5 915 45 1 1 0 00 27-Jun-2006 2,006,178 15
421 1 85 1 994 57 1 1 0 00 27-Jun-2006 2,006,178 15
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Appendix 3. Continued.

TIME MULT DIR TRAN MINDIS VEL BEH OV.LAP SPP NO FLTALT HEARSEE DATE JDATE SITE
436 1 110 5 644 50 1 1 0 00 27-Jun-2006 2,006,178 15
328 0 999 0 9 0 0 0 WDAT 0 00 27-Jun-2006 2,006,178 17
421 1 328 1 435 42 1 1 0 00 27-Jun-2006 2,006,178 17
435 127 1 410 49 1 1 0 00 27-Jun-2006 2,006,178 17
329 0 999 0 9 0 0 0 WDAT 0 00 28-Jun-2006 2,006,179 10
425 1 155 3 729 42 1 1 0 00 28-Jun-2006 2,006,179 10
329 0 999 0 9 0 0 0 WDAT 0 00 28-Jun-2006 2,006,179 11
408 1 20 3 223 52 1 1 0 00 28-Jun-2006 2,006,179 11
500 1 160 3 565 45 1 1 0 00 28-Jun-2006 2,006,179 11
330 0 999 0 9 0 0 0 WDAT 0 00 29-Jun-2006 2,006,180 1
420 1 150 1 565 44 1 1 0 00 29-Jun-2006 2,006,180 1
504 1 320 1 285 50 1 1 0 00 29-Jun-2006 2,006,180 1
330 0 999 0 9 0 0 0 WDAT 0 00 29-Jun-2006 2,006,180 13
438 1 210 7 908 47 1 1 0 00 29-Jun-2006 2,006,180 13
439 1 210 7 512 47 2 1 0 00 29-Jun-2006 2,006,180 13
446 1 170 7 323 50 2 1 0 00 29-Jun-2006 2,006,180 13
330 0 999 0 9 0 0 0 WDAT 0 00 30-Jun-2006 2,006,181 3
340 1 285 1 988 41 1 1 0 00 30-Jun-2006 2,006,181 3
358 1 340 7 969 45 1 1 0 00 30-Jun-2006 2,006,181 3
330 0 999 0 9 0 0 0 WDAT 0 00 30-Jun-2006 2,006,181 8
418 1 85 5 550 45 1 1 0 00 30-Jun-2006 2,006,181 8
429 1 190 7 877 45 1 1 0 00 30-Jun-2006 2,006,181 8
441 0 999 0 9 0 0 0 WDAT 0 00 30-Jun-2006 2,006,181 8
331 0 999 0 9 0 0 0 WDAT 0 00 01-Jul-2006 2,006,182 4
331 0 999 0 9 0 0 0 WDAT 0 00 01-Jul-2006 2,006,182 5
346 1 40 7 689 43 1 1 0 00 01-Jul-2006 2,006,182 5
510 1 280 1 965 55 1 1 0 00 01-Jul-2006 2,006,182 5
336 0 999 0 9 0 0 0 WDAT 0 00 08-Jul-2006 2,006,189 6
336 0 999 0 9 0 0 0 WDAT 0 00 08-Jul-2006 2,006,189 16
344 1 320 7 1,490 56 1 1 0 00 08-Jul-2006 2,006,189 16
400 1 235 5 1,021 41 1 1 0 00 08-Jul-2006 2,006,189 16
416 1 270 5 587 63 1 1 0 00 08-Jul-2006 2,006,189 16
337 0 999 0 9 0 0 0 WDAT 0 00 09-Jul-2006 2,006,190 17
402 1 85 1 646 45 1 1 0 00 09-Jul-2006 2,006,190 17
446 1 180 3 79 47 1 1 0 00 09-Jul-2006 2,006,190 17
336 0 999 0 9 0 0 0 WDAT 0 00 09-Jul-2006 2,006,190 21
357 1 130 5 1,167 45 1 1 0 00 09-Jul-2006 2,006,190 21
338 0 999 0 9 0 0 0 WDAT 0 00 11-Jul-2006 2,006,192 11
338 0 999 0 9 0 0 0 WDAT 0 00 11-Jul-2006 2,006,192 14
516 2 130 3 370 50 1 1 0 00 11-Jul-2006 2,006,192 14
339 0 999 0 9 0 0 0 WDAT 0 00 12-Jul-2006 2,006,193 13
411 1 130 1 584 41 2 1 0 00 12-Jul-2006 2,006,193 13
420 0 999 0 9 0 0 0 WDAT 0 00 12-Jul-2006 2,006,193 13
424 0 999 0 9 0 0 0 WDAT 0 00 12-Jul-2006 2,006,193 13
341 0 999 0 9 0 0 0 WDAT 0 00 14-Jul-2006 2,006,195 18
412 0 999 0 9 0 0 0 WDAT 0 00 14-Jul-2006 2,006,195 18
418 0 999 0 9 0 0 0 WDAT 0 00 14-Jul-2006 2,006,195 18
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Appendix 3. Continued.

TIME MULT DIR TRAN MINDIS VEL BEH OV.LAP SPP NO FLTALT HEARSEE DATE JDATE  SITE
423 0 999 0 -9 0 0 WDAT 0 00 14-Jul-2006 2,006,195 18
430 0 999 0 -9 0 0 WDAT 0 00 14-Jul-2006 2,006,195 18
522 1 345 3 761 55 1 1 0 00 14-Jul-2006 2,006,195 18
345 0 999 0 -9 0 0 0 WDAT 0 00 18-Jul-2006 2,006,199 8
347 1 170 7 800 50 1 1 0 00 18-Jul-2006 2,006,199 8
429 1 160 7 1,000 50 1 1 0 00 18-Jul-2006 2,006,199 8
345 0 999 0 -9 0 0 0 WDAT 0 00 18-Jul-2006 2,006,199 10
350 1 50 1 252 41 1 1 0 00 18-Jul-2006 2,006,199 10
402 1 230 7 887 41 1 1 0 00 18-Jul-2006 2,006,199 10
420 1 100 1 216 41 1 1 0 00 18-Jul-2006 2,006,199 10
429 1 190 3 596 41 1 1 0 00 18-Jul-2006 2,006,199 10
447 1 65 7 584 55 1 1 0 00 18-Jul-2006 2,006,199 10
451 1 195 7 600 42 1 1 0 00 18-Jul-2006 2,006,199 10
454 1 130 3 158 60 1 1 0 00 18-Jul-2006 2,006,199 10
510 0 999 0 -9 0 0 WDAT 0 00 18-Jul-2006 2,006,199 10
346 0 999 0 -9 0 0 WDAT 0 00 19-Jul-2006 2,006,200 15
409 1 130 3 931 42 1 1 0 00 19-Jul-2006 2,006,200 15
417 1 230 7 1,000 58 1 1 0 00 19-Jul-2006 2,006,200 15
446 1 130 3 688 42 1 1 0 00 19-Jul-2006 2,006,200 15
346 0 999 0 -9 0 0 0 WDAT 0 00 19-Jul-2006 2,006,200 16
403 1 315 5 700 55 1 1 0 00 19-Jul-2006 2,006,200 16
347 0 999 0 -9 0 0 WDAT 0 00 20-Jul-2006 2,006,201 6
347 0 999 0 -9 0 0 WDAT 0 00 20-Jul-2006 2,006,201 9
439 1 145 7 415 45 1 1 0 00 20-Jul-2006 2,006,201 9
447 1 300 7 410 42 1 1 0 00 20-Jul-2006 2,006,201 9
513 1 5 7 783 43 1 1 0 00 20-Jul-2006 2,006,201 9
349 0 999 0 -9 0 0 0 WDAT 0 00 21-Jul-2006 2,006,202 4
434 1 190 3 600 45 1 1 0 00 21-Jul-2006 2,006,202 4
444 1 150 3 600 50 1 1 0 00 21-Jul-2006 2,006,202 4
447 1 20 7 900 45 1 1 0 00 21-Jul-2006 2,006,202 4
510 1 20 7 700 45 1 1 0 00 21-Jul-2006 2,006,202 4
526 1 45 1 1,000 55 1 1 0 00 21-Jul-2006 2,006,202 4
349 0 999 0 -9 0 0 0 WDAT 0 00 21-Jul-2006 2,006,202 5
401 1 200 3 484 42 1 1 0 00 21-Jul-2006 2,006,202 5
416 1 295 5 796 44 1 1 0 00 21-Jul-2006 2,006,202 5
511 1 250 5 503 50 1 1 0 00 21-Jul-2006 2,006,202 5
350 0 999 0 -9 0 0 0 WDAT 0 00 22-Jul-2006 2,006,203 1
421 1 135 1 900 45 1 1 0 00 22-Jul-2006 2,006,203 1
432 1 135 1 800 45 1 1 0 00 22-Jul-2006 2,006,203 1
435 1 330 1 900 50 1 1 0 00 22-Jul-2006 2,006,203 1
454 1 160 3 500 50 1 1 0 00 22-Jul-2006 2,006,203 1
350 0 999 0 -9 0 0 WDAT 0 00 22-Jul-2006 2,006,203 3
451 0 999 0 -9 0 0 WDAT 0 00 22-Jul-2006 2,006,203 3
511 1 290 1 93 45 1 1 0 00 22-Jul-2006 2,006,203 3
525 1 340 3 1,005 41 1 1 0 00 22-Jul-2006 2,006,203 3
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Appendix 4. Data sheets for all audio-visual surveys for Marbled Murrelets in the Cedar River
Municipal Watershed, summer 2006 (attached).
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WASHINGTON Survey Visit to Protocol 1 of _Z
MARBLED MURRELET (Y or N, initials): Total Detections: __;Q_
FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): Y or‘Nw)
4 Month Ol Day 2. %7. Year ob
(;,/ eda R Vi Lost (iee 2 Station Number: i
Station Location - T _C ¢ (N, )R g (circlé one) @br w,S_ ([ ,QQqne) G/, of Q(1/4) ?)\@v‘/
UTM zone:

e ac;fz}';{, N (y) coordinate: 3 29 @ 57| Source: (5¥S  Datum: NADHS FOM:

Page

Area Name: Site Name / Number:

s

_10 E (x) coordinate:

Observer (s) Name: }’./{‘;%" d L NEL V‘v%nz Wi/ Initials;_PINNS  Affiliation: A (Qw: I@ﬁ{ Phone: (509 354 - 3525
Station Elevation: __ + 29 Ft /(M Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3,(’ Upper 1/3 Ridgetop
Station Placement (circle one): {Inside, ) Outside -

Distance from Survey Site Boundary: o Units of Measure for ALL Horizontal Distances: V‘i";/ (Y

i

Station Canopy Cover (circle one): 1 =0 to 25%, f26 to 50% 3=51t075%, 4=76to0100%

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: U jj‘d { ¢

Table: ”/0/74 fond Begin Survey Time: {7+ 7+ End Survey Time: b7+

Temperature at Sunrise: 9 o Temperature at End of Survey: 7 0 (circle one) (E:?or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO
m P | VISIBILITY | TO100M 200M RAIN | FOG | OTHER
EEQ TO 2
M C
g PO | CANOPY
- W b ) ‘ ? [ ;
glulz ol @ N v N N f\f - i f‘; shyy suivey
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Ceiling: UL = Unlimited (cl¢ar), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audlblllty N= Impaxred (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0= <I mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Axrcraft B = Bird song/calls, C Creek/water drainage, M = Machmery, P = Rain/hail, T = Tree drip, V = Vchlcle W =Wind, O = Other
explain in Notes). .
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WASHINGTON Survey Visit to Protocol Page _1 of &
MARBLED MURRELET (Y or N, initials): Total Detections: _©
FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): Y or @

Month/ “"¢ Day - <5 Year Avo6
Area Name: C”/ br /‘7'\"0 Site Name / Number: ﬁ) o / 67{7 e 7 Station Number: [

Station Location - T __ ‘4 N, R € (circleone) Eor W,S_J2 6 Q16 L, of Q(1/4) e
UTM zone: _10 E (x) coordinate: 0357Y%4%  N(y)coordinate: 52Y 7° 69 Source: A/ Datum: 44 5 FOM:_~
Observer (s) Name: (0)‘9 7, Crnac!l Initials: (16~ Affiliation: /715/{ Za ¢ Phone: (5°J )337 “J5HS

Station Elevation: _ /0 373 Ft /(M Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, Ridgeto
h p

Station Placement (circle one): Outside

Distance from Survey Site Boundary: __ Units of Measure for ALL Horizontal Distances: hef</
Station Canopy Cover (circle one): 1 =0t025%, (2 =26 to 50%,) 3=51t075%, 4=76% 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0513 Table: /M"‘ﬂ Lon o Begin Survey Time: 4 79' ) End Survey Time: %643
Temperature at Sunrise: 7 0 Temperature at End of Survey: i4 U (circle one) @ or F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
o bo Vis. TO
m o | VISIBILITY § TO 100M 200 M RAIN | FOG | OTHER
ERS TO2
m <
5 WO | cANOPY
Y|t o] ¥ )4 y AR Y. W4 bl Lepn Sornes
\ 4
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Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1=133%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.

Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.

Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M= Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.

Wind: 0 = <I mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant

motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38

mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P =Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1_of _2“_
MARBLED MURRELET (Y or N, initials): Total Detections: __ ¥
FOREST SURVEY FORM Species of Concern (circle one, details on lastpg.): 'Y or @

Month Iv/y _ Day /0 Year /976
AreaName: _( edy Rivey Site Name / Number: f 4y Jo- /? A g¢ i Station Number: /
Station Location - T_J ¢ N, R % (circle one) @ or W,S o ¢ , QQU16)_ A/~ , of Q(1/4) _¥ £
UTM zove: _10_E (x) coordinate: I 4% 4% N (y) coordinate: THY T00] Source: “/ _ Dawm: A AP8FoM_
Observer (s) Name: Core, 4 6omnel Initials; (7 ¢ Affiliation: ALK Jwc. Phone: (S%) 3J 7 -~ 525"

Station Placement (circle one): @ Outside
Distance from Survey Site Boundary: —' Units of Measure for ALL Horizontal Distances: %774~/
Station Canopy Cover (circle one): 1 =010 25%, 6:;6 10 50%,N 3=511075%, 4=7610100%

Station Elevation: 1053 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, (Upper 1 Ridgetop

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time; = . = 0527 Table: Vot 3“"( Begin Survey Time: 0¥57 End Survey Time: 2207
0 Temperature at End of Survey: 3.5 I (circle one) @ or F revised: 2 / 2000

Temperature at Sunrise: 9

TIME VERTICAL VIEWING | HORIZ. | AUDIBILITY PRECIPITATION WIND
o bo vIS. TO
M oe | visBiLTY | TO100M 200 M RAIN | FOG | OTHER
Ega TO2
= mc
Z WO | CANOPY
3
o1y 3 [7 o |3 N Vi Y L |~ |~ / % Bog Joroey
o707 0|3 n Va VA L v~ oA 4 v Lk Sor €y

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1=733%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown,
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1_of .

MARBLED MURRELET (Y or N, initials): Total Detections: __°
FOREST SURVEY FORM Species of Concern (circle one, detailson lastpg.): Y or @

Month _~ "/] Day /! Year 2424
Area Name: ( edar /e el Site Name / Number; /4, Sor  Rod 28 Station Number: __ ¥
Station Location - T_24 N, R__ B (circleone) ®or W .,S_26 , QQU/16) & _, of Q) ML
UTM zone: _10 E (x) coordinate: S77¢67¢ N (y) coordinate: 52770 °7 Source: cAL Datum: £/42 %7 FOM:__~
Observer (s) Name: Cﬂ"ey /1, Grpiane Initials: (47 ¢ Affiliation: AuR e Phone: (§%4 ) 337 ~ 2545

Station Elevation: / vé 3 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, @ Ridgetop
Station Placement (circle one): rrg;de, QOutside

Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: _#* ¢/ ¢/

Station Canopy Cover (circle one). 1=01025%, @22?050% 3=51t075%, 4=76t0 100%

ENVIRONMENTAL CONDITIONS:
‘ b
Official Sunrise Time: - Q 523 Table: /Ve-44 fead  Begin Survey Time: 07/ 78 End Survey Time: 06 3%

Temperature at Sunrise: ¥ g Temperature at End of Survey: 5.5 U(circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bao VIS, TO
m or | VISIBILITY § TC100M 200 M RAIN | FOG | OTHER
E K2 TO2
Z
S BSOS | canopy
olyl4 |s)H) ] ! Y ¥ y VAR R 0 & Kepon Sorve,
3, '\ i
o1e 1315~ y 7 Vs / Y NPV WPV 0 N Ew/ ﬁ/ve)

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, 1.0 = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1 =33%, 2=66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H= Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5§ = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page 1 of -

e

MARBLED MURRELET (Y or N, initials): Total Detections: &7~

FOREST SURVEY FO RM Species of Concern (circle one, details on last pg.): Y or@
4 Month Qj’} Day L0 Year Lo

Area Name: C(f, (;‘415” Q; Gé&{‘ Site Name / Number: T«i"i l O /Q L fé il - Station Number: E‘%

Station Location - T__ZZ N, R & (circle one) @i}x w,S g(: , QQ (1/16)4 NW | of Q(1/4) NE

UTM zone: 10 _E (x) coordinate: 5 7Y £g¢ N (y) coordinate: _5 7% 792  Source: (2 p 4, Datum: N2 S3FOM:_ T

A7l T A ] 17 « o o 0y gy St
Observer (s) Name: Pl /C/f?/lxj. /7 ! f/ [ 7a Initials: /4 /N Affiliation: fj BC Ine . Phone: (363) 357~ 7525

Station Elevation: _[ ¢ 63 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, @Ridgetop
Station Placement (circle one) T;isi/cg;;” Outside —
Distance from Survey Site Boundég/: - Units of Measure for ALL Horizontal Distances: 5? 1 iﬁé‘f F S

Etation Canopy Cover (circle one): 1= 0 to 25%, é"—“ 26 to 50";{; 3=51t075%, 4=761t0100%

ENVIRONMENTAL CONDITIONS: . .
oy . j ol oo . L ¥ , . ST B
oifial Sunrise Tme: 0552 Table: Norttn Bend Begin Survey Time: O3 na Survey Time: OG

Temperature at Sunrise: E 1 o Temperature at End of Survey: | E l](circle one) { Co F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
Vis. TO
QB2 | vissiry | Totoom | 200m | RAN | FOG | OTHER
E RS TO 2
Z WO | CANOPY
OltHDIppUL @ | Y Y Y NN N L DN Besin Survey
oS 2|lLjuc| o) v Y M NIN TN N Suncise !
T 1 ; : « 1 1 ; & .
olgHHut o] Y Y Y NN LN N Ead Surve

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1"25 to < 2.0 canopy height, LO =<I .25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions aliow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph {calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).

SeeEn




(SurIo g papIS-7 SUIS[] UIYAA IPIS ISIIANY HI9Y))) umowyu[] = 1 ‘(W po1> seo ojdnmuw jured-pexty) Sune) Areuonels = § 901, ® wiol] Sunredsq
10 w1 Surpue ueas = 1 (0’1 3) Adoue) mopg 10 1y 2p1) = g (01 S) Adoue) mojeq Jo 1y ySnong[-£1 = J, ‘Adoue)) 10AQ 9pox) = D ‘Adour) 1240 W81 = 4 ‘HOIAVHAA

£/ A\ SILIM pIeay oXe Y104 J] "V/N I0 SUON = === ‘punog Jof = £ ‘punog Suim = A\ {5PUncS €30 A-U0

(N 10 X) suonezieso A SuiddepaaQ = 1O SjdunIA = JA 10 §~§ PIESY IoqUINU Ay} S1eo1pu] uon0sisp oyl Suimp sed A} JusIalyip usomiaq SprIg S[[ed JI pus pue Lres oyl Yloq e presy
ad 4} [e20A oY 81EDIPU] /N IO SUON = == ‘UMOUNU[] = (] ‘S[[€0 3NQ YOS 10 APSHYM = O “S[[ed (31RUI[E) UROID) = D) ‘S[[20 YHAN = ] (SUOHEZIEI0OA) SILRG [EI0A - AHOLIANY
'PIESH pue Usd§ Ylog = g ‘(JUR[is) A[uQ usd§ = § ‘(jensia ou) A[uQ presH = H ‘HIAL

f NS PVF
aﬂybfwﬂﬁw &u&ﬂﬂw

N

spun : O] # [ pUl | HEIS
( )

N338

{jute4 =4 ‘sjeiopo =N ‘Pno =) SAIHIS TVOOA

spiig o1 181Q AuQ piesH

S3LON

000T / T ‘pestaal

NOILD3HIA
NOILO3L3a
VNG

NOLLOZIQ
1HONd
lyvdaa

Sqig
0l°1sig
1838070

NOLLO3NId
1Hod
IVLLING

BEHAVIOR

AdoLiany

NOILOZIG
NOILD3L3a
IVILINI

FNLL
NO12313d

DETECTION #

ALIATIADYV AHAAS

<

(0N / SUIBN 311§

IsquinN uonBlS L. M /ST

:(ou0 9D110) SMSLIN JO SITU()

R s o

INYOd AJAYUNS 1STUOL LIFTIFWANIN AT TAUVIN NOLONIHSYM

g
9} wﬁu\m\

Wiy ggtg (SWIRN] BOry
\& ‘fero], o5eg op1g sy - suonsajeq

7992 ™A Q7 B4 g WeN




WASHINGTON Survey Visit to Protocol ~ Page 1 _of &
M ARB LE D M U RRE LET (Y or N, initials): Total Detections: 0
FO REST SU RVEY FO RM Species of Concern (circle one, details onlastpg.): Y or @

Month J+/, y Day J& Year 4%

Area Name: [ 4 ‘/ &« /{.\/ « Site Name / Number: ];J / o /41/ 1 Station Number: J)
Station Location - T_d4 N, R % (circleone) E or W,S_d6 ,QQe) M of Q) MF

UTM zone: _10_E (x) coordinate: _5 7% (y¢ N (y) coordinate: _¥ #7 790 7 Source: £/f  Datum: V423 FOM:__ =
Observer (s) Name: C° re, M, Crrdnne // Initials:_(_/:’L__ Affiliation: 4 5&,24(, Phone: (3."3 ) \Xf 7- 755

Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, (Upper 1/3,/ Ridgetop
Outside

Station Elevation: [0 63 Ft /

Station Placement (circle one): (Inside

—

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: herey
Station Canopy Cover (circle one): 1 =0 to 25%, (2 =26 to 50%» 3=51t075%, 4=7610 100%

e

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: _0 53§ Table: /V o-74 &44 Begin Survey Time: 0Y3 7 End Survey Time: 065
Temperature at Sunrise: 2y o Temperature at End of Survey: 25 0 (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
VIS. TO

8 8 IQ VISIBILITY § TO 100 M 200 M RAIN { FOG | OTHER

[l =S TO2

5 PO | CcANOPY

= EEE

AR AR y Y p e | v o L~ | Leyn forey

1 ‘ 7
ool |d | Y Y y vl v Qo e ) Ead Sory

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1 =33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L. = Light, M= Moderate, H = Heavy. Other: H=Hail, $ = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1= 1-3 mph (leaves barely move), 2 = 47 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7= 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes),
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Page _1 of s
Total Detections: _5?__
Y or @
v Month Oi\L Day Y YearZ Col-
Site Name / Number: T(i .\ tu |8 QQ (C\‘@) £ Station Number: 3
3 v , R
(circle one)@or w,S 2 QQ (1/16) Niw | of Qi _NE
N (y) coordinate: ‘E;ZL@‘:;?'@Q(% Source: é‘%(ﬁf} Datum: M ©3 FOM:_—
Initials: é ;T /M Affiliation: ,46;@ ‘ﬁ\(y . Phone: (3¢%) 3 <. 524

Survey Visit to Protocol

(Y or N, initials):

Species of Concern (circle one, details on last pE.):

WASHINGTON
MARBLED MURRELET
FOREST SURVEY FORM

Area Name: (/(2 d(‘“f Q e

Station Location - T LN, R q
UTM zone: _10_E (x) coordinate: S99 LGle

Observer (s) Name: /4 )C&?f\ N /W i ll(zf

Station Elevation: Z O(L) % Ft / @ Position on Slope (circle on¢): Bottom/plain, Lower 1/3, Mid 1/3,

Upperﬁlﬂ&%‘ Ridgetop
Station Placement (circle one): nsi(ie? Outside

o

Units of Measure for ALL Horizontal Distances: 573 ‘é‘i“ﬁ’f 3

e
2=26 toJé‘Q,%»;/'3=51 to 75%, 4=7610 100%

Distance from Survey Site Boundary:

Station Canopy Cover (circle one): 1 =0 to 25%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: @5 § i‘

// o

Table: !\; il Vu‘ g;i«&x a Begin Survey Time: O%?)?’” End Survey Time: 065 2.

Temperature at Sunrise: Temperature at End of Survey: / / o (circleone) C or F revised: 2 /2000

-
PRECIPITATION

TIME VERTICAL VIEWING HORIZ. AUDIBILITY WIND J NOISE NOTES
abo VIS. T0
m O VISIBILITY TO 100 M 200M RAIN FOG OTHER
C R e TO?2
5 PO | CANOPY
0 L\,, } ?‘ Ll O Y Y ‘{ N | N N Z,\ N ;ng,m ng*ueu{
olHsleuilo | ¥ Y Y NN N I3 I8N
05 HHEl0 | Y ' v I NIN I N I2 N Surise
Oelsizuilo | Y Y v In NN 3N End suerven

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >i’.25 to <2:0 cancpy height,

Cloud Cover: 0= 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to condit
Horizontal Visibility: N = Impaired (detections may be misse
Audibility: N = Impaired (detections may be
L=

Precipitation - Rain & Fog: N=None,
Wind: 0 = <1 mph (calm), 1 = 1-3 mph

motion), 4 = 13-18 mph (sm. branches move), 5
mph (whole trees move), 8 = 39-46 mph (twigs & sm., branches break).
Noise: N = None, A = Aircraft, B = Bir

explain in Notes).

d due to con
missed due to conditions

d song/calls, C = Creek/water drainage, M= Machinery,

LO =<1.25 canopy height, U= Unknown.

jons), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.

ditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
), Y = Unimpaired (conditions allow for reliable detection).
Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indi
(leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-1
= 19-24 mph (lg. branches & sm. trees start to sway), 6 =25-31 m

cate intensity using same codes for rain & fog.
2 mph (leaves & sm. twigs in constant
ph (g. branches in constant motion), 7= 32-38

P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
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WASHINGTON Survey Visit to Protocol Page 1 of o
MARBLED MURRELET (Y or N, initials): Total Detections: _©
FORE ST SU RVEY FORM Species of Concern (circle one, details on last pg.): @ or N

Month Jvhe Day JJ Year #4906
Area Name: Cu{“’ R-‘“'f’” Site Name / Number: Rack ( ceh Station Number: I
Station Location - T_24 N, R ;‘ T (circle one)(P or W .S 17 . QQane_#E_, of QL
UTM zone: _10 _E (x) coordinate: _{ 596419 N (y) coordinate: 52 Y% 7/9 Source: 6%/ Datum: VAP Erom:
Observer (syName: (o7 ey M. Grmae!l  nitials: (7% Attitiation: ABR Lnt. Phone: (5% ) J 57 - 774

Station Elevation: 73 y Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, Ridgetop
Station Placement (circle one): Inside,

Distance from Survey Site Boundary: ao Units of Measure for ALL Horizontal Distances: b e/
Station Canopy Cover (circle one): { 1=01025%,/) 2=261050%, 3= 51 to 75%, 4=7610100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0572 Table: _/20/7'4 ﬁ ""‘{ Begin Survey Time: 0/25 End Survey Time: 264 7
Temperature at Sunrise: b l Temperature at End of Survey: 6 U (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND j§ NOISE NOTES
o bo VIS. TO
m P | VISIBILITY § TO100M 200 M RAIN | FOG | OTHER
ErRE| TO2
5 WO | cANOPY
y I sfut | o y 7 Y VA4 0 Y ey Sorvey
) i
R |7hvt | ¢ 7 4 ) VARV AW AN Vi fod Sorvey

svese——————

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1.25to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1=233%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Herizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N=None, L= Light, M = Moderate, H = Heavy. Other: H=Hail, S= Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 =4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1 of 2

MARBLED MURRELET (Y or N, initials): Total Detections: -/
FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): @ sor N

Month Ot Doy [0 vear COD

SR ). 2 T )
Area Name: C tﬁd id g Vel Site Nam% Number: A e (VP ee K Station Number: _____1___
Station Location - T £ 2. N, R 4‘% {circle one) @}or Ww,S Z‘:t , QQ (1/16) NE , of Q(1/9) S
UTM zone: _10_E (x) coordinate: U i g ﬂ N (y) coordinate: ‘{524 %11 Source: Ca s Datum: NAP €3 FOM:__

Observer (s) Name: A ld{’) n g M \“3( " Initials: A TN Affiliation: gi.} QQ Tne. Phone: (363 _3S9-4= 24

Station Elevation: (}3 ‘7 Y i @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, @miﬂidgetop
Station Placement (circle one). Inside, @ﬁl;;;‘ ) o

Distance from Survey Site Boundary: ‘z@ /" Units of Measure for ALL Horizontal Distances: /7! {f’%‘f/‘ﬁ &

Station Canopy Cover (circle one): @Fm 2=261050%, 3=51t075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:

o £ 7 LT . ik . DA
Official Sunrise Time: U~ <L~ Table: Noi-th L:’V‘g Begin Survey Time: _ HZd Ena Survey Time: o6 *2:’?
Temperature at Sunrise: % o Temperature at End of Survey: <g U (circle one) 'C br F revised: 2 /2000

TIME VERTICAL VIEWING | HORIZ. | AuDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo vIS. TO
m o | viseiury § To100m 200 M RAIN | FOG | OTHER
E K2 TO2
= mC
Z BO | cANopY

o2 HLO| 2 N N M N %?siiﬁ?;h Sy
olslzizZliol»] N B L Nl Siariee -
NEA IR Y N Foey 1ifted
loiclolofio] 3] N N N TWcle Feq
olefHtel3] N | N End Sutyey

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 =0%, 1 =33%, 2 = 66%, 3 = 100%,

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions atlow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Haoise: N = Norne, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
‘explain in Notes)
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WASHINGTON Survey Visit to Protocol Page _1 of ___{_;Z;:"_;
MARBLED MURRELET (Y or N, initials): [7 [ia Total Detections: L7

FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): C‘?\\or N
) Month O + Day Il Year Zo0G

Area Name: ; e C(C?‘( ‘EQ( vey Site Name / Number: é ac V Cree k Station Number \

Station Location - T_Z. Z— N, R__D__ (circle one) L o w.s 24 ooane INE , of Q) S

UTM zone: _10_E (x) coordinate: 0{5‘7@2, } C‘ N (y) coordinate: %Z‘,Lg -+ CI Source: Ci’i ‘{”\ = Datum:'\”f“};> 337 FOM.

Observer (s) Name: /‘4 jé{v\ J gf%![ !d ' Initials: _@ Affiliation: ,«4 gféz fﬂ[, Phone: (43) 3 S 4 oY%

Station Elevation: ,?3 7 __Ft/M Position on Slope (circle one): Bottomy/plain, Lower 1/3, M™id 1/3, (Upper l/3t) Ridgetop
Station Placement (circle one): Inmside, Out31de P

Distance from Survey Site Boundary Q Umts of Measure for ALL Horizontal Distances: /7] e,»?lf r'S

ENVIRONMENTAL CONDITIONS:

. e
Official Sunrise Time: ﬁ,f%zg Table; NG h Bﬂ’"ﬁw Begin Survey Time: ‘JQ})% End Survey Time: 06 Bg

Temperature at Sunrise: g Temperature at End of Survey: U (circle one) C or F revised: 2 /2000

VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION

ViS.

= VISIBILITY § TO100M RAIN | FOG | OTHER
TO2

CANOPY

Y Y ' N “ gtv’\w\ Sy @»J

Y h f || 4 ' 5@&&%‘ ‘Z::L -

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Clond Cover: 0 = 0%, 1 = 33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start fo sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page 1 _of __g___
MARBLED MURRELET (Y or N, initials): Total Detections: _ U
FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): Y or @

Month J«/s  Day /4 Year 4794
Area Name: ( e 6/“/ /{ Lo Cr Site Name / Number: /{ﬁcé (et Station Number: o
Station Location - T_a & N, R__J  (circle one) @or w.s /3 .qoane V¥ , of Qi4y_VLE

UTM zone: _10_E (x) coordinate: _§ 74 # 34 N (y) coordinate: _S¢Y8 77/ Source: ¢/ Datum: /A 35 FOM:_—
Observer (s) Name: (orey /1.67nac¥ Initials: (7¢  Affiliation: A EA 7 ¢ Phone: (% ) ~Sop~ 5T

Station Elevation: 7/ Y Ft / @) Position on Slope (circle one): Bottom/plain, Lower 1/3, id 1/3,) Upper 1/3, Ridgetop

Station Placement (circle one): Outside

Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: __ “# 27~/
Station Canopy Cover (circle one): 1=0t025%, (2=26 to 50% ) 3=511075%, 4=761t0 100%

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: 9525 Table: Yotk fe-d  Begin Survey Time: _¢ 7y End Survey Time: 277 °

Temperature at Sunrise: l/° o Temperature at End of Survey: // o (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO
m et | VISIBILITY | TO 100 M 200M RAIN | FOG | OTHER
ERS TO2
I C
Z O | CANOPY
ot/ joLe | §| A o y L N I V27 Beogm Sorve,
AVALd LA e ~ y LB |~ V) Vo7 ) Ad ooy

hmmsssmm—

e
Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.
Cloud Cover: 0 =0%, 1 =33%, 2 = 66%, 3 = 100%.
Vertical Visibility: N = Impaired (detections may be missed due to conditions), ¥ = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).
Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).
Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WASHINGTON Survey Visit to Protocol Page 1 of
MARBLED MURRELET (Y or N, initials): Total Detections: _o
FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): Y or @

Month J+/, Day /¥ Year 220 €&
Area Name: (f’ do, k iver Site Name / Number: /1) ach lre ¢ 4 Station Number: 2
Station Location - T _4 d N, R ? (circle one) @ or W,S_ /<4 ,QQ@/16) S~ ,of Q(/4) JE

UTM zone: _10_E (x) coordinate: _ 3 76 2% N (y) coordinate: 37 78 77  Source:_&// _ Datum: A7 8 FoM:___ T
Observer (s) Name: (o- 4 /N brhge Y/ itials: (~¢  Affiliation: ALK L & Phone: (J62) JI 4~ Dy Iy

L T
Station Elevation: 7/ / Ft / @/) Position on Slope (circle one): Bottom/plain, Lower 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): @ Outside
Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: _# ¢4 ¢~/
Station Canopy Cover (circle one): 1 =0 to 25%, ({;m;) 3=51t075%, 4=76t 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: /50 Table: /Y2714 b ad Begin Survey Time: 2773  End Survey Time: __ < (244
Temperature at Sunrise: g u Temperature at End of Survey: 7 o (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
o bo ViS. TO
m P | VISIBILITY § TO100M 200M RAIN | FOG | OTHER
EES TO2
g PO | cANOPY
ol Yiv|shHI|J % Yy b vl | o o a /fe,,huf;,v?
0| 617|SYys | 3| ¥ bd y plv | Jo N VEL Sy,

p—

et e —
Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1 .25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WASH IN GTON Survey Visit to Protocol : Page _1 ofiiz_
MARBLED MURRELET (Y or N, initials): Total Detections: -&7_

FO REST SURVEY FORM Species of Concern (circle one, details on lastpg.): Y or @
- A Month @? Day Zl Year &0

Arca Name: (,@Aé C ‘Q\‘ Ve Site Name / Number: __£ fﬁé/’{ veetd Station Number: >

Station Location - T 2J N, R 9 (circle one) @or w.,S2Y QQ (1/16)_ V%, of Q(1/4) A E

UTM zone: _10_E (x) coordinate: 5 7l 03 N (y) coordinate: _ 5 #7 % £ 78 Source: £// _ Datum: £ 42 Bkom:__—

Observer (s) Name: /4) (i"é/v\ . ,!/Vfi )(‘5{ Initials:éﬂi)/ﬂ? \ Affiliation: f{; EZ}’Q j«f?wi,,, Phone: C* %) 35T s 2y

e

Station Elevation: EE g 2 Ft /é@ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, prer 173, Ridgetop
Station Placement (circle one)@ Outside ’

Distance from Survey Site Boundary: __° Units of Measure for ALL Horizontal Distances: /N ’(8 r %

Station Canopy Cover (circle one): 1=0to 25%, ( 2=26t0 50%,} 3=511t075%, 4=761to 100%

ENVIRONMENTAL CONDITIONS: ' _ 4
YR bkl 2 . . % e . - £

Official Sunrise Time: L_!§§ '; Table: N@‘“”é : g‘” "Jl Begin Survey Time: @L"L‘%’(j End Survey Time: é(‘}% {

Temperature at Sunrise: i % o Temperature at End of Survey: i Ci g (circle one) mor F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO
m D | VISIBILITY TO 100 M 200 M RAIN | FOG | OTHER
E RS TO 2
4 WO | caNoPY
O SHHOUL O | Y Y Y N OIIN N | N Beoin Shifoey
visIaHNo | Y Y Y NN TN Do EN ] SnciSe
"y i i = : § ™NJ E \ -~ -
ol Nud o] Y Y Y NIN TN N End <urven

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1'25 to <2.0 canopy height, LO = <1.25 canopy height; U = Unknown.

Cloud Cover: 0= 0%, 1=33%, 2= 66%, 3 =100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, $ = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1= 1-3 mph (leaves barely move), 2 = 4-7 mph (feaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C= Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

(explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1 of _j'_z__

MARBLED MURRELET (Y or N, initials): Total Detections: _ 0

FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): (¥ or N
Month 7"/7 Day 7 Year & 006

Area Name; C fu /z Nt Site Name / Number: Rak (rect Station Number: _¢

Station Location - T 2l N R P (circcleone) E or W .S/ 3 /3,006 _Jw , of Q14 JE

UTM zone: _10 E (x) coordinate: 7[ 1§ N (y) coordinate: ; 2Y3 777 Source: £/ Datum: /7 4/ 57 FOM:

Observer (s) Name: [0 req /M CLiane /M nitials: (/'7/' Affiliation: 4K/Q a € Phone: 38 ) ST/ " 752 8

Position on Slope (circle one): Bottom/plain, Lower 1/3,( Mid 1/3,) Upper 1/3, Ridgetop
Oatside

Station Elevation: 7/ 7 Ft /(N
Station Placement (circle one): /Inside,

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: _#7¢7/%¢/
Station Canopy Cover (circle one): 1 =010 25%, ( 2610 50%, )3=511075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 953 7 Table./Vo-1h Bed  Begin Survey Time: 0 Y3 7 End Survey Time: ¢ ¢ 5
Temperature at Sunrise: I3 0 Temperature at End of Survey: 7 ¥ (circle one) @ or F revised: 2/ 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND & NOISE NOTES
o bo VIS, TO
m pr | VISIBILITY § TO100M 200M RAIN | FOG | OTHER
E K2 TO2
Z mac
5§ ®O | cANOPY
oy B17Rvi] o] Y Y Y A |l RO YA N fopn S Lorce,
v \
|0 ElSHRuL| o] Y Y \ aavan Y v ;;,//,/.,a/,

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1=33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detectmn)

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).

Occurrence No : ' Sequem:e No.
Quad Coﬂe

E‘Référéhc';efNo. . .

Phntc Code
Data Entry Date

, General Locanon ,~ f?'f L
Data QC Imtxals

Data QG Date
nghest Bmmgaca! Status

Protocol Review Initials

~ . WDFW DATABASE USE ONLY e
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WASH'N GTON | Survey Visit to Protocol Page _1 of "2
MARBLED MURRELET (Y or N, initials): Total Detections: _0
FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): 'Y or C@

Month Oy  Day 2i Year Olz
Area Name: (,(’,t';)ll‘(f Qt\\/{ s Site Name / Number: C,MSF@{ f\j@%’){' b Station Number: 3
Station Location - T_¢& N, R_1 (circle one) @or w.s /¢ Qoune_NE ., of Q4 v
UTM zone: _10 E (x) coordinate: (c:i@ “Lj} i N (y) coordinate: {)Z’L”i cizc; L Source: GO Ps Datum: AA 0@5}'OM: -
Observer (s) Name: @Z’{"éf i%v“?,@v\j;ml@{ Initials; P/\9  Affiliation: Aé()\,' N Phone: (03)_ 364G 7525

Station Elevation: _ ¥ 2/ ) Ft /(;ﬁf) Position on Slope (circle one): Bottom/plain, (Low—e@ Mid 1/3, Upper 1/3, Ridgetop
Station Placement (circle one): éﬁsi@ Qutside -

Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: _ ¥ Q v 5

26 t0 50%7 3=511075%, 4=7610100%

Station Canopy Cover (circle one): 1= 0 to 25%, Q=

ENVIRONMENTAL CONDITIONS:

- iz
Official Sunrise Time: _O 513 Table: /1/‘” 14 Boad Begin Survey Time: OL’?/ {/ _ End Survey Time: O& Zgg?

Temperature at Sunrise: //. 5 o Temperature at End of Survey: // 5 D(circle one) @or F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
VIS. TO
8 89 VISIBILITY § TO 100 M 200 M RAIN | FOG | OTHER
EgE TO2
5 WO | cANOPY
olalelefod] o] Y Y VINT Lo P v stack sutvey
015 3} o Y N Y NNV - i o4 SUN{SR
olwlz2|®ul ol Y M Y N| N - | M end suivey
I

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1 =33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), ¥ = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other ~
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1
MARBLED MURRELET (Y or N, initials): [Y] m Total Detections:
FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): @% N

Month 7 F Day CT Year 00

Area Name: Q 6‘@( @y Q’é\ Ve Site Name/Number: (e >i’ & N s (44 Station Number: - )
Station Location - T oy N, R 67 (circle one) @r w.,S ,3 {3 , QQ (1/16) fi Ef , of Q(1/4) N ii; g’

UTM zone: _10_E (x) coordinate: bo0 %I N (¥) coordinate: X 72 273 Source: P Datum: il 4” % rom:
Observer (s) Name; ;’i? Jden \,,T Myl g{ﬁ{" Initials: /ii'j/y‘ Affiliation: 4 E)!‘Q Fnc. Phone: (SUY 3549~ 1825
Station Elevation F’t/ @ Position on Slope (circle one): Bottom/plain, onwer 1131 Mid 1/3, Upper 1/3, Ridgetop
Station Placement (circle one) nsid¢, QOutside )

Distance from Survey Site Boundary I Units of Measure for ALL Horizontal Distances: /| ’54{5 S

s
Station Canopy Cover (circleone): 1=0t025%, 2=261050%, 3=3511075%, ﬁG t0 100% >

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0% 22 Table: i\‘i" ’% lf\ B@“"d Begin Survey Time: _ O {) 273 End Survey Time: M
Temperature at Sunrise: :2;« 0 Temperature at End of Survey: i U (circle one) /€ C Jor F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND
o bo Vis. TO
m O | VISIBILITY § TO100M 200M RAIN | FOG | OTHER
E K TO2
& PO | CANOPY
TR - b / : t t § 2 e 'y 5
REER [TEFAER Y Y I NINTJCINT Bosw sirven
e Besgn] < § § F H P T .
cleit z Yy | v |y INININ o N sunree
e Bt N ¢ Y Y N | IN [N vl N

Fad f":\‘;.i“\}%i}}

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy beight, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1 =33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown,
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H=Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

explain in Notes).
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WASHI NGTON Survey Visit to Protocol Page _1 of __oL_
MARBLED MURRELET (Y or N, initials): Total Detections: __ 0
FOREST SU RVEY FORM Species of Concern (circle one, detailson lastpg.): Y or @

Month Jv/s _ Day 42 Year ¢ 006
Area Name: Leder River Site Name / Number: C4 ¢/ /- €. WorTh Station Number: 7
Station Location - T 7 2L N, R__ /7 (circle one) @ orW,s /¢ , QQ/16) £, of Q1/4) w
UTM zone: _10_E (x) coordinate: 008y N (y) coordinate: __ § 4} 7# 52 Source: &PV Datum: & A 7 rom:

Observer () Name: (or €y /1 el nitials: (n&  Affiliation: 78/ Fac, Phone: (3%)J Y- 02y
Station Elevation: _773 Ft /@ Position on Slope (circle one): Bottom/plain, @ Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): Tﬂgﬁe, Outside

PR

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances; _41¢/ ¢/
Station Canopy Cover (circle one): 1=01t025%, 632?; 50%) 3=511075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0§ ! Table: 47714 ﬂ"“( Begin Survey Timezay_ 7 Z End Survey Time: 6(“’7
Temperature at Sunrise: /ey I Temperature at End of Survey: /o.e D (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
abo VIS, TO
m P | VISIBILITY § TO100M 200 M RAIN | FOG | OTHER
EFE| 702
mC
S PO | canopy
YISI17hH/| 3 Y Y Y t od v ! A o ﬁfya) -de, Je
AR A VAR Y Y 7 L v v | y Lo Sorets - drizg /i

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LQ = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1=33%, 2 =66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions atlow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol ~ Page 1 of_d
MARBLED MURRE LET (Y or N, initials): Total Detections: 0
FO REST SU RVEY FORM Species of Concern (circle one, details on last pg.): @ or N

Month J+/y Day A/ Year 292¢
Area Name: [ edir /(‘, er Site Name / Number: _C heter  frorth Station Number: __ &
Station Location - T _dd N, R 7 (circle one) @m w,s_/ 6 , QQ (1/16) VE , of Q(1/4) Jw
UTM zone: _10_E (x) coordinate: 6 0o3// N (y) coordinate: Iy 7752  Source: Y Datum: 442 ¥ FOM:_

Observer (s) Name: (o cey Y. Crlane lf Initials: (¢ Affiliation: 4&’@ ac Phone: (°%%) Sr7- 2595
Station Elevation: 793 Ft / Position on Slope (circle one): Bottom/plain, (" Lower 1/3, ) Mid 1/3, Upper 1/3, Ridgetop
Station Placement (circle one): (Inside, ) Outside
Distance from Survey Site Boundary: — Units of Measure for ALL Horizontal Distances: hery
Station Canopy Cover (circle one): 1=0to 25%, §=26to0 50029, 3=511t075%, 4=76t0 100%
ENVIRONMENTAL CONDITIONS: Geur
Official Sunrise Time: _? 734 Table: /‘/' 1k fed Begin Survey Time: 2428 End Survey Time: s
Temperature at Sunrise: 1/ a Temperature at End of Survey: 1/ 0 (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
o bo VIS. TO
i 5= | VISIBILITY | TO100M 200 M RAIN | FOG | OTHER
il TO2
5 me
g PO | caNopY
olyly |spve y y / AW N o W 2w 2r
- U 7
Elyisue | 0 7 )’ Y N v Vi 0 ~ E,,/ \A,A.c)

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1:25 to'< 2.0 canopy height, LO = <1.25 canopy height, U =Unknown.

Cloud Cover: 0= 0%, 1=133%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Heorizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due fo conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L= Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1= 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 =32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WAS H I N GTO N Survey Visit to Protocol : Page _1 of 4.
MARBLED MURRELET (Y or N, initials): Total Detectiops: Pel
FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): @ or N

. Month o4 Day L7 Year Z8C(,
Area Name: C/é?/d ad g& ved Site Name / Number: éil\é‘f}%@f Noe {h Station Number: ?}
suation Location - T_2 & NR_9__(ircleong) Elor W.,s_1G_, 0@ang NE ., of @ -,
UTM zone: 10 E (x) coordinate: 60O% L N () coordinate: SZLT 25 source: GiP>_ Datum: MAD §3 Fom:_—
Observer (s) Name: A } don T /Wf’ H@ff Initials:ﬁj/y\ Affiliation: f}’éfif@ I Phone: (S¢%) REG IR

s

ol ey - e
Station Elevation: Fq«b }P Ft /(M , Position on Slope (circle one): BoﬁonlainQque -1/3,> Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): »Ins’id;i? Outside
I
Distance from Survey Site Boundary: __ " Units of Measure for ALL Horizontal Distances: P

e
Station Canopy Cover (circle one): 1=0to 25%,{3#:56 t0 50%) 3=51t075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: ”‘5 S Table: NCQ“;’R g’é“é; Begin Survey Time: E 4% ? End Survey Time: C;@ SO
Temperature at Sunrise: 2P ‘5:_ o Temperature at End of Survey: i%—é; 0 (circle one) Tlor F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND j NOISE NOTES
8 8 9 VISIBILITY TO\/‘!Igb M 2(-)r(§)M RAIN | FOG | OTHER
il S TO?2
3 PO | CANOPY
DIHULGERTVR ] Y v Y NINTN Te | N Besin sepve
NN ENEN R Y Y NN~ Jo N ’
o5 Y Y Y NN N v N Sunrises
ol 1 | Y Y Y NN JOonN
OGSO HY 1 | Y ¥ v NN TN Lo i ] Fad Sutvey

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1:25 to < 2.0 canopy height, L.O = <1.25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1 =233%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Heorizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (1g. branches & sm. trees start to sway), 6 =25-31 mph (Ig. branches in constant motion), 7 =32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).
Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

(explain in Notes).
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WASHINGTON Survey Visit to Protocol Page 1 of Z-

MARBLED MURRELET (Y or N, initials): Total Detections: __;L |

FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): 'Y or {\*’:i )
Month Qb Day M Year Qb

Area Name: Cedar R;\/é i Site Name / Number: _ | nd say (iee | gévgggji%’\,Station Number: |}

Station Location - T_Z| R)R__9__(eircle one) EJor W, o, oqane pME € Qi SE

UTM zone: 10 E (x) coordinate: gL { +2 N(y) coordinate: G 24 31 %+ Source: 6?§ Datum: NAD © ZFOM:

Observer (s) Name: ?%‘t/@f iﬂ%ﬁfvbﬁ (Me¢ itials: FIS Affiliation:  ABT . Tav Phone: (JU9)_354 - 7525

A

S,

Station Elevation: %??‘ \  Ft/ @ Position on Slope (circle one): Bottonx/plair{iliawer 1/3, 3y Mid 1/3,
B e - ’/
Station Placement (circle one)@i} Qutside

Distance from Survey Site Boundary: -

&%‘} Ridgetop

Units of Measure for ALL Horizontal Distances: y‘ﬂi’%’ 249

Station Canopy Cover (circle one): 1= 0 to 25%¢ 2 =26 to 50% 3 =51 t0 75%, _4 =176 to 100%

ENVIRONMENTAL CONDITIONS: ‘
Official Sunrise Time: f‘?i ““5 Table: /V" rth fed Begin Survey Time: O Z% End Survey Time: g&ﬁ?z C?(?

Temperature at Sunrise: /15 o Temperature at End of Survey: /, /, s 0 (circle one) (8 ) or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
VIS. TO

8 8 2 VISIBILITY § TO100M 200 M RAIN | FOG | OTHER

ERKS TO2

Z WO | CANOPY
oMY ‘a’&fb Y] Y N Y M N - ! N start svivey
gshBlud ol Y y Y YA N Y SUNFise

P , — -
olulz[eluc] o] Y Y Y AR L ML ead swkny
{

Ceiling: ‘UL = Unlimited (clear), HI =>2.0 canopy height, MID =>1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0.= <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 =25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes). : :

=1

¥ polevnl plabs = STIN | CORA | spuivcel




(suLI0g PApIS-7 SUIS() UIYA SPIS 35194 HIAUD)

1o 11 Surpuey ussg =¥ ‘(0’1 >) Adour)) M0[g 101V SID =g
[/ M\ 91am pIedy

“(N 10 X) suonezieooA Surddef1oAQ = 1O “[dBNIA = JAL 10 §-T PIeay JOQUINU T3 EIIPU] "UONI3IP oY}

2d43 [200A 913 93EOIPU] "V/N IO SUON = -~

WrOUU[) = () ‘S[Teo a1 YOS 10 SPSIYM = O ‘S[[e

umoyun = [ ‘(W oo 1> sfjeo ofdnnw juod-paxy) Sunren) Areuonels = § 9011 v wory Sunredaq

(0’1 >) Adoue)) mojeg 10 1y ySnom -4l = 1 ‘Adoue)) 1AQ IPID =D ‘Kdoue) 1980 WS = 4 *HOIAVHIL

oTE (30 J] "V/N 10 SUON] = - ‘PUnog 3of = f ‘punog Sulp = A\ :(SPUTOS [E0A-UON) 19Ul - AJOLIANV

Surmp sad£) JUSISFIIP UsaMIaq SPRIS S[[ED JI PUS PUE 18IS 31 Yi0q Je pleay

2 (erewIoNE) ULOID = 5 ‘S[[ed YHHY = Y {(SUONEZIEI0A) SIS [€90A - XJOLIANV
‘pIeo] pue usag yiog = g ‘(uais) A[uQ ueag = § ‘([ensia ou) AluQ presH = H “AdAL

}
nenins W [ EE . T B2l
RNarins Aregs : oIE )
sHun o't r/m |70} # [pud | pEs %+ lo
( ) | =Adoued = =~
{yureq =4 ‘eeIepoi =\ ‘Pno =) N33S m H3IHLO S3IYES TVOOA ] '
spaig oL 1sid A0 preeH NOILOZYIA § NOILOTNIA sayig N33Ss NOILOZHIG |5 | N33S NOILOTHIA 5 2
NOILD313d 1HOMd Ol°1sia § LHOE3H 1HoNd < §sauig & ENOILDELAd JNIL = B
S3LON TVNI 1¥vd3a 1838010 adig IVLLING W # AdoLiany = TVILINI NoLo3l3a g J
0007 / T ‘pasiaal %] 998d U0 S93UBYD) 19UJBIM JUEOITUSTS ION s ALIAIADYV AJAUNS

}
A E\ 3 ww\é N sw/wZ 7] ON/oweN s

LS
A.

T2 3077 84

L

o)

‘Tero 28ed 9pIS S,

:OWBN BIIY

~ SUONO3L(J

i :JoquInpN uonels % ‘g1 :(ouo 910I10) OINSBIIAL JO SHUN)

AE Teox T L2 Keq 2D WuonW

Sl

:spentuy (s) 12A198q0

IWHO4 AFANNS 1STHO0H LIN1FHANW 3719 VIN NOLONIHSYM




WASHINGTON Survey Visit to Protocol Page 1 of 2
MARBLED MURRELET (Y or N, initials): Total Detections:

FOREST SURVEY FORM Species of Concern (circle one, details on lastpg.): Y or @j )
Month O(z:’ Day 30 Year (L

Area Name: C@J ad ?{\f&( Site Name / Number: L/;v’\dgox\L (reey forfh Station Number: _ Z-
Station Location - T_"Z | J@;’ R C( (circle one) @or W .S H s QQ’ (1/16) /\/ k/ , of Q(1/4)_Y E

UTM zone: _10 _E (x) coordinate: boloyd N (y) coordinate: 35} Source: (;PS Datum: MY ©3 rom:_~
Observer (s) Name: ?@}/ 2 %v"x‘?ﬁ’»’v}?ﬁ (/W\/ Initials;_ P\ Affiliation: A B LInC. Phone: (503) 354 7925

TR

Ft ' Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, @;p»ggl/ s~ Ridgetop

Inside? Outside

g

Station Elevation: fo)- b

Station Placement (circle one):
Units of Measure for ALL Horizontal Distances: _ /& Jé"\/ 3

Distance from Survey Site Boundary: of Measu
Station Canopy Cover (circle one): 1=0to 25"/@526«&@%,) 3=51t075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: 0550 U515 Table: /Yo 715 Bed Begin Survey Time: CHS0__ End Survey Time: f?L' 30

Temperature at Sunrise: 9,5 ¢ Temperature at End of Survey: (Z o (circle one) ;@ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO
m P | VISIBILITY | TO 100 M 200 M RAIN | FOG | OTHER
E RS TO 2
5 PO | CANOPY
olubs ol 1 | Y Y Y NAIVE RS i M stast svivey
olsh slo-la| ¥ Y y ANV e \ ML swavise
gle3 U1 O \( \/ \( Y N - \ /\/ Ny W\/\r&%

AT

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U= Unknown.
Cloud Cover: 0 = 0%, 1= 33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown,
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed duc to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <I mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), § = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1 of j____
MARBLED MURRELET (Y or N, initials): Total Detections: __ ¥
FOREST SURVEY FO RM Species of Concern (circle one, detailson last pg.): 'Y or @

Month J "/; Day 4 7 Year ¢ o
Area Name: L; ad ey Site Name / Number: Z.L/J[y (recd Mot station Number: !
Station Location - T_ ¢ 2 N, R 9 {circle ong) @ or W .S l‘{ , QQ (1/16) JE , of QU4) N £
UTM zone: _10_E (x) coordinate: _6% 1/ ] # N (y) coordinate: 54 ¥ 3/37 Source: A Dawm: A8 FOM:

Observer (s) Name: (o re; Mg brianell Tnitials: C7¢  Affiliation: AL N, <. Phone: ($08) 257 ~2575
Station Elevation: § 7/ Ft /@ Position on Slope (circle one): Bottom/plain, @ Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): {Inside)) Outside

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: _*1¢ 722/
Station Canopy Cover (circle one): 1=101025%, { 2=261050%,> 3=511t075%, 4=7610100%

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: 0 $ 94 Table: Begin Survey Time: 24 J7? End Survey Time: 2677
Temperature at End of Survey: o (circleone) C or F revised: 2 /2000

Temperature at Sunrise:

VERTICAL VIEWING . AUDIBILITY PRECIPITATION

VISIBILITY : RAIN | FOG | OTHER
102
CANOPY

Y N
w

/

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 fo < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1= 33%, 2 =66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H=Hail, S = Snow. Indicate intensity using same codes for 1ain & fog.
Wind: 6 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (iwigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes)
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W AS HI N GTON Survey Visit to Protocol ’ Page _1 _of ___Z__

MARBLED MURRE LET (Y or N, initials): Total Detections: ﬁ

FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): Y orC‘;?T P
o o Month OF Day )3 Year 209,

Area Name: {/Qxd ad i‘: N Site Name / Number: Lindes ) Cireek Net At Station Number: _ &~ ‘

Station Location - T__ [ N, R 9 (circle one) @j)r w,s_ L j j, QQ (1/16) NN | of Q(1/4) SE

UTM zone: _10 _E (x) coordinate: COj05L  N(y) coordinate: 524 3132 Source: 485 Datum:V AD £3 FoM:_—

Observer (s) Name: ﬁ / 5{‘3 A j M‘I ”"‘f‘{ Initials: /° 1377/ \ Affiliation: ,4’ 5g€ ,ﬁ% - Phone: (§$$) 557 - F525

 ——

Station Elevation: (6) 6 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, (Upper 1/3; Ridgetop
Station Placement (circle one): jnsigl;e;} Outside )

sl 2. { o om
Distance from Survey Site Boundary: __ =" Units of Measure for ALL Horizontal Distances: / Ne+ 1S

Station Canopy Cover (circle one): 1=0to 25%, Qf 26 to 50‘?;;% 3=51t075%, 4=7610 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: Ui‘:’;z% Table: Nt g*@v’\% Begin Survey Time: LLE%% End Survey Time: Y 67
Temperature at Sunrise: [l o Temperature at End of Survey: I g (circle one) Cfg\ o F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND ] NOISE NOTES
VIS. TO

2 B2 | visisiuty | To100M 200M | RAIN | FOG | OTHER

EE2 TO2

3 PO | cANOPY
O L\’ N Bk Y Y Y MIIN | N T I N Zesyin Sl Jiy
olHsi|#E> | Y Y Y LIN|N |JZ]N >
olglzlsip 2 | N N Y - W | N l N | Suneiee

o | e |2 £ -3 [ h * P ' - o
ol 5| N Y Y M- N PN
o5 A 2 | N ™ N - | i-| N 1
- - E : T : e ;

ole[tHop i 31 N N Y N | N | N End  Siurveg

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1:25 to < 2.0 canopy height, LO= <1.25 canopy height, U= Unknown.

Cloud Cover: 0 = 0%, 1= 33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), ¥ = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N=None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind; 0 = <I mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 =32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WAS H l N GTO N Survey Visit to Protocol Page 1 Of_;_Z;_
MARBLED MURRE LET (Y or N, initials): Total Detections: (&7~
FOREST SURVEY FORM Species of Concern (circle one, details on lastpg.): 'Y or @5

. Month Oq’ Day 1R Year 200 (>
Area Name: C,, @C;ﬁ'%"‘ i@\\fﬁﬁp Site Name / Number: L, V’\C\%é‘ﬁ Crak Norfle  Station Number: 2
Station Location - T __ &1 N, R Ci (circle one) @or WS i ,\JQQ @16y NW | of Q1/4) <SE
UTM zone: _10_E (x) coordinate: _ 501022 N (y) coordinate: _ S 242132 Source: G P<  Datum: NAD £ FOM: =
Observer (s) Name: *g / 'Ci?fiy”\mﬁf Ml ler Initials:gé;:r/h Affiliation: /‘{; g’g Lo, Phone: T3) SEY-3%2%

Station Elevation: ? 92 b Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3,

. - [ .
Station Placement (circle one): Qnsme;‘ Outside

P——

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: /N € ‘Ldf S

Station Canopy Cover (circle one): 1=0to 25%,(7?26 to 50%, 3=511t075%, 4=761t0 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0550 Table: NoH~ Bead Begin Survey Time: 0447 Ena Survey Time: 0LYs
Temperature at Sunrise: 3 a Temperature at End of Survey: ? U(circle one) @ or F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
VIS. T0
Q B2 | viseiry | totoom | 200m ] RAN | FOG | OTHER
c g TO 2
5 PSS | caNopY
o || 3 Y Y Y NN N ¢ N Pesin Seruiy
ols|t HEHU 2| Y Y Y NN | N ] N
olslziclHi 21 Y Y Y N | N | N i N Sunflbe
o/s|GIHHIZ | Y Y | Y NININ P EIN]
oleHs]H| Z| Y N Y NN N L N ] Erd sucve
B ]
N N E—

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID =>1 25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1 =33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed duc to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Horizontal Visibility: N = Impaired {detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for retiable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 =4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7= 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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Page _1 of pl
Total Detections: 2

Yor@

Year A206

Survey Visit to Protocol

(Y or N, initials):
Species of Concem (circle one, details on last pg.):
Month Jv/y Day 24
Site Name / Number: ['*A/J & {}% %{ ﬁﬁg 774 Station Number: J
NR__ 9 (circleone) {or W,s__7 _,QQ(16) MY of Qi) _SE
UTM zone: _10 _E (x) coordinate: £2//7% N (y) coordinate: _5 Jy3286 Source: &AL Datum: /4975 FOM:
(o~ H M Cronaell  Tnitials; ( mE _ Affiliation: f‘f[s’kJ Jac, Phone: (§23) 437~ 7547

WASHINGTON
MARBLED MURRELET
FOREST SURVEY FORM

e

Area Name: ( eda £ er

Station Location - T Y

Observer (s) Name:

Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 173, Ridgetop

Outside

Station Elevation: 377
Station Placement (circle one):
Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: _k ¢ fert

Station Canopy Cover (circleone): 1=0to 25%, 6;/25:) 56%,\) 3=511t075%, 4=76t 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 053 ¢ Table: 2774 Jead Begin Survey Time: oy33 End Survey Time: 0654
Temperature at Sunrise: [ ¢ g Temperature at End of Survey: / 7 0 (circle one) @ or F revised: 2 /2000

' -~
TIME VERTICAL VIEWING HORIZ. AUDIBILITY ‘PRECIPITATION WIND § NOISE NOTES

o bo VIS. TO

m o VISIBILITY TO 100 M 200 M RAIN FOG OTHER

R T02

= m C

Z S | CANOPY

\, \

Y y Sj VL 0 / / y v v Vg 4 i ﬂ‘?rh \/-r/‘v67
6 6 Tjvt (o \7 7 Y V4 4 1 0 % [ﬂ,{ \/v/(/‘?’y

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1"25to < 2.0 canopy height, LO = <1.25 canopy height, U =Unknown.

Cloud Cover: 0 =0%, 1 =33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Heorizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 =39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHI N GTO N Survey Visit to Protocol Page _1 of _:2___
MARBLED MURRELET (Y or N, initials): Total Detections: __? ‘
FOREST SURVEY FORM Species of Concern (circle one, details on lastpg.): Y or @

117,:%;5/;;7 Month Jvn € Day %7 Year 499

Area Name: C cdar /{-'J ¢« Site Name / Number:/\G owér /Q ey Far ) Station Number: /
Station Location - T_J [ N, R 17 (circle one) ®orw,s 6 , QQ (/16) A~  , of Q(1/4) it

UTM zone: _10_E (x) coordinate: __§ 26 j2 ¢ N (y) coordinate: 32 Y §/6¢  Source: &4 Datum: fad %) FoM:__~
Observer (s) Name: Cor ey M Llaatd Initials: _(_,fl_k_ Affiliation: A7 /? Tac Phone: (593 ) J§¥7- 252 s

5 R i
Station Elevation: 75% Ft / @4) Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3,( Upper 1/3, >Ridgetop
Station Placement (circle one): Imside, @

Distance from Survey Site Boundary: 4 Units of Measure for ALL Horizontal Distances: ef ey
Station Canopy Cover (circle one): =01t025%,) 2=261t050%, 3=51t075%, 4=76to100%
ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: ¢ 3// Table: /Yo 774 Bed Begin Survey Time: o)) & End Survey Time: 0849
Temperature at Sunrise: Yo o Temperature at End of Survey: /%S o (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND J NOISE NOTES
o bo VIS. TO
m P | VISIBILITY § TO100M 200 M RAIN | FOG | OTHER
EEQ To2
% PO | CANOPY
oyl efu | o y \ Yy ¥ |~ |7 v | Sepn Sfores
o6 |27 0| VY J Y R a ad C |\~ VoA Sfrey

Ceiling: UL = Unlimited (clear), HI = 32.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1=33%, 2 =66%, 3 =100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTON Survey Visit to Protocol Page _1_of :%:
MARBLED MURRELET (Y or N, initials): [J (¢ ] Total Detections: _{~

FOREST SU RVEY FORM Species of Concern (circle one, details on last pg.): C or N
{r/haf{ig,.?) Month (,J "’{’ Dgy , 2 Year Z(«’{:”Q}’

Area Name: C/ 5‘5{ or EQ NEC Site Name / Number/ Lewer ReX  Fuar Station Number: I
Station Location - T__Z{ N, R__|U (circle one) @/or w8 {Z*g » QQ (1/16) NWw , of Q(1/4) DWW
UTM zone: _10_E (x) coordinate: $606 5Z(: N (y) coordinate: 224 5 € O Source: (& P55 pawm: NAP 85 oM. —

Observer (s) Name: /’{? ld 3’?’/‘3 ﬂ/\z ler  mitials: /é)sz?i Affiliation: A’gé Tae  Phone: (303) A5~ P25

Station Elevation: (:i 5% Ft /@ /‘ Position on Slope (circle one). Bottom/plain, Lower 1/3, Mid 1/3, @ Ridgetop
Station Placement (circle one): Inside, @Me J )

Distance from Survey Site Boundary: 2 Units of Measure for ALL Horizontal Distances: i @‘“lLﬁf S

Station Canopy Cover (circle one): (T;E)m 2=261t050%, 3=3511t075%, 4=761t0100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 0% Z ﬂ ’ Table: !\j Y iﬁ““m Begin Survey Time: GL‘;} ? End Survey Time: % (;/ %C

o o Temperature at End of Survey: [ (c1rcle ong) C jor F revised: 2/ 2000

Temperature at Sunrise:

AUDIBILITY

VERTICAL VIEWING PRECIPITATION

00O

§ 25 V|ST|I(25I‘§'TY TO100M 200 M RAIN FOG OTHER

3 55 | caNopy
NREE MBI Y Y L [N TN T0 INT Begn Suroey
EENE [ EIR Y Y NINT NLo TN e )
DIGIZIHETI 2] Y Y Y NN NTLOLN ‘1&3’\(‘13{"3
o5|SAHT 2] Y Y Y NINTNTLLIN
OleBAHF > Y Y Y NINT NTY T NT end ;fasumg,i?

Nott s Feat V2 howr

(el ine ) wis a4

Lo it Al ve |
’Z,« Cane £ g>,

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID =>1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 6 = 0%, 1=33%, 2 =66%, 3 =100%.:

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm, trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Adrcraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

eglg;n in Notes). .,
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WAS H I N GTO N Survey Visit to Protocol : Page _1 of __L
MARBLED MURRELET (Y or N, initials): Total Detections: __ ¢
FORE ST SU RVEY FO RM Species of Concern (circle one, details on lastpg.): Y or @

Month T+/4 Day /7 Year 42%

Area Name: ["‘/"f /(j,‘,u Site Name / Number: low o Red [‘//_/%1%{@?) Station Number: _ ¢! 4o 'ﬁ
Station Location - T _d/ N, R /¢ (circle one)@ or W,8_ 6 , QQ/16) A, of Q(1/4) iad

UTM zone: _10_E (x) coordinate: _6 ® ¢ Y3 &  N(y)coordinate: 2% p 2¥ 2  Source: i 2dh Datum: A% T rom: —
Observer (s) Name: Co rey, /M Grnncll Initials: (/16 Affiliation: 4‘47@ Z=E Phone: (43 ) N/~ 375"

Station Elevation: 77 / Ft /@) Position on Slope (circle one):  Bottom/plain, Mid 1/3, Upper 1/3, Ridgetop
Station Placement (circle one): Outside

Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: _%? ¢# </
Station Canopy Cover (circle one): 1=01025%, 2=26to50% 3 =151 to 75%, ~d = 76 to 100%

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: _? Ji/ Table: Vo 14 Jexd Begin Survey Time: 2443 End Survey Time: 26y 2
Temperature at Suntise: 1Y o Temperature at End of Survey: /7 o (circle one) (@ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. T0
m P | VISIBILITY § TO100M 200 M RAIN | FOG | OTHER
cEQ 102
i C
5 PO | caNopY
olyly (vt | @ y y y ~© v | 0 A L ey [for—t
2R AV B4t / Y4 7 ‘/ V4 n~ S 17 v f;,,;/\/;/ve)

F tlone 1 Fnde.,,

w/ AT~ aF
d vres/

Ceiling: UL = Unlimited (clear); HI =>2.0 canopy height, MID = >1.25 to <.2.0 canopy height, LO = <1.25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1=33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7= 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WAS H l N GTO N Survey Visit to Protocol : Page _1 Of:Z;_
MARBLED M URRELET (Y or N, initials): Total Detections; &7~

AN
3

FOREST SURVEY FO RM Species of Concern (circle one, details on lastpg.): Y or @/
Lowier Kex FostMonth O+  Day %éi Year 200
Area Name: \: € A(}‘m £L Vi Site Name / Number: Frrrata (F/ ﬁd) /«iw,{) Station Number: - { VS%&%@ I>¥
Station Location - T_ 21 N, R_]{ _(circle onc) @%x w.,s (» ,QQ )(1/16) W, of Q) NW ) '
UTM zone: _10_E (x) coordinate: o600 LT\“ szi N (y) coordinate: i%“?@%'z LFNT{ Source: (.:;ﬂ@f; Datum: NAD % rom:_

Observer (s) Name: Alden 3 Miller Initials; -9V Affiliation: ABR T, Phone: (3¢3) 359 ~752%

e

Za N R o

Station Elevation: %3 4 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): ~In§ig§;> Outside

Distance from Survey Site Boundary: __"" Units of Measure for ALL Horizontal Distances: e 0%
: . T,

Station Canopy Cover (circle one): 1=0t025%, 2= 26 to 50%, (3 =511t075%,; 4=7610 100%

ENVIRONMENTAL CONDITIONS:

5 & H f ol 2 . -7 [J e . - i 7
Official Sunrise Time: _{ 93] Table: Vet h Bead Begin Survey Time: OY4-S  End Survey Time: Q(C’%@
Temperature at Sunrise: / 7 o Temperature at End of Survey: / 7 u (circle one) @ or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. T0
m e | VISIBILITY | TO100M 200 M RAIN | FOG | OTHER
RS TO2
3 WO | CcANOPY
olllsfucio | Y Y N TN N [N [z | CF] Bean Sieviy
N} .1 ‘ i I o e ]
olsmli fuL| o Y Y N NINITN §TZ ]1C Sunfise
Ol tHGuL o | Y Y N NN N Lz 1o ] End suvey
3

& 3:7@#\& (n %g-’ﬂi“\ﬁ;»
W CmeG @t T Auds

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U= Unknown.

Cloud Cover: 0= 0%, 1=33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H= Hail, $ = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7= 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

(explain_in Notes).
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WAS H l N GTO N Survey Visit to Protocol : Page _1 _of _i__
MARBLED MU RRELET (Y or N, initials): Total Detections: __ ¢
FORE ST SURVEY FORM Species of Concern (circle one, details on last pg.): @ or N

Month J¥/y Day 2} Year 24926
Area Name: [ edas /{.‘V"" Site Name / Number: [ oo R el Fe ' /ﬁﬂﬁ%y Station Number: /
Station Location - T @] N, R__]0 __(circle one) @ ooW.S b ,oQane_ &Y ,of QUL
UTM zone: _10_E (x) coordinate: fo63 db N (y) coordinate: 5dY 3/60  Source: Cre Datum: /V AJ% rom:

Observer (s) Name: C"'7 M, bonaelf Initials: (At Affiliation: A/;/ZI Tat. Phone: (593) JY)-7527

 —

Station Elevation: 2 59 Ft / @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, Ridgetop

Station Placement (circle one): Imside, Outside

Distance from Survey Site Boundary: 1o Units of Measure for ALL Horizontal Distances: _# et
Station Canopy Cover (circle one): =01t025%)\ 2=261050%, 3=511t075%, 4="76to 100%
ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: 073 Y Table: /V o stk 4 e"’( Begin Survey Time: 0731 End Survey Time: ¢ 77
Temperature at Sunrise: 175 o Temperature at End of Survey: P4 g (circle one) @ or F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. T0
m Qe | VISIBILITY TO 100 M 200 M RAIN | FOG | OTHER
ol < TO 2
= Mmc
g PO | CANOPY
o[v[2ldfve]e | Y 4 Y v (v |+ 12 1L~ | bge Lo

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height; MID = >125 to < 2.0 canopy height, LO.= <1.25 canopy height, U = Unknown.

Cloud Cover: 0= 0%, 1 =33%, 2= 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L= Light, M = Moderate, H = Heavy. Other: H= Hail, S = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
(explain in Notes).
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WASHINGTON Survey Visit to Protocol  Page 1 of &

MARBLED MURRELET (Y or N, initials): Total Detections: & __

FOREST SURVEY FORM Species of Concemn (circle one, details on lastpg.): Y or @
CErndh /f’fy) Month 04 Day < 3 YearZ0® G

Area Name: @é@“f Ve {;‘}fa{‘ Site Name / Number: A {/’%’x‘"’g‘*’/ zeex Eﬁ’;‘t” Station Number: i

Station Location - T_Z! N, R 10 (circle one) é}dr w,S__{g ,QQ@16) NV of Q (1/4) Sw

UTM zone: _10_E (x) coordinate: (63@({}32/(}5’ N (y) coordinate: !Z;?({’S’ k0 Source: G i S Datum: V4P %3 FoM:

Observer (s) Name: ,/47 /C?!@*’\ j | / "\.l / 7 124 Initials:ﬁi@ Affiliation: A L%?//q Inc - Phone: (543) 357-3282%

Station Elevation: [gi@ Ft/ @ Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, @m} Ridgetop
Station Placement {circle one): Inside, @@ o

Distance from Survey Site Boundary: __"ZC Units of Measure for ALL Horizontal Distances: Seders

Station Canopy Cover (circle one): (1=0 t0 25%y 2 =26 10 50%, 3=51t075%, 4=16 10 100%

ENVIRONMENTAL CONDITIONS:

Ps iy ) \1 i . ) o e
Official Sunrise Time: 55’3%% Table: pEn h B*?“ L Begin Survey Time: C’L}'é"”(ﬂ End Survey Time: 06«5 [
Temperature at Sunrise: ___/ 7 o Temperature at End of Survey: / ¢ 0 (circle one) @ or F revised: 2 /2000
L3
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES

o bo VIS, TO

m o VISIBILITY § TO100M 200 M RAIN | FOG | OTHER

= KEQ

Che T02

% WO | CANOPY

0 i Gue| O Y Y b N N | N i N [Beein Sivey
0153wt | O A4 Y v N | N N i N ff;;ut%e’*f e
b lels]l ju|o| Y Y y NN | N i N | End mfiéé%“{}‘éﬁ;

Ceiling: UL =Unlimited (clear), HI = >2.0 canopy height, MID = >1:25 to < 2.0 canopy height, LO = <1.25 canopy height, U= Unknown.

Cloud Cover: 0 =0%, 1 =33%, 2 = 66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.

Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.

Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N =None, L = Light, M = Moderate, H = Heavy. Other: H= Hail, S = Snow. Indicate intensity using same codes for rain & fog.

Wind: 0 = <1 mph (calm), 1 =1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant

motion), 4 = 13-18 mph (sm. branches move), 5= 19-24 mph (lg. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7= 32-38

mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes).
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WASHINGTO

N

MARBLED MURRELET

FOREST SURVEY FORM

(ede

Area Name:

/ f.\z o

Station Location -

T_JI

UTM zone: _10 E (x) coordinate:
Observer (s) Name: Cor £y M bonae? Initials: (ME  Affiliation: AL /i Zal.

N, R__[0
UER:

Survey Visit to Protocol

(Y or N, initials):

Species of Concern (circle one, details on lastpg.): Y or @
Day 39

Month J«ne

Page _1 of d

Total Detections:

Year 2026

i
Site Name / Number: Joth Forl 5 Gég(?féik

N (y) coordinate: _ ¥ ¢Y [S}}

Station Number: /

(circle one) (B or W ,S_/0 , QQ(16) #£___, of Q(U4) Y
Source: #A/ Datum: 42 E3vomM:_ —
Phone: (5@ 59— 2525

Station Elevation:

G(s

Units of Measure for ALL Horizontal Distances:

Station Canopy Cover (circle one): 1= 0to 25%, (2 =26 to 50%;) 3=51t075%, 4=7610100%

Ft / @ Position on Slope (circle one): @ Lower 1/3, Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): Outside

Distance from Survey Site Boundary: hejfers

ENVIRONMENTAL CONDITIONS:

Official Sunrise Time: 23 /5 Table: /Ve-7h Jesd  Begin Survey Time: oy 7 End Survey Time: oS o
Temperature at Sunrise: § Temperature at End of Survey: o (circle one) @ or F revised: 2 / 2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO r'
m e | VISIBILITY § TO 100 M 200 M RAIN | FOG | OTHER
il 9 TO?2
i C
g WO | CANOPY
oly 19k | ! Y Yy v A 0 C | Bys JServey
3 " “
016 15 1H/ | 2 i 4 N e e ¢ NEad Sroey,

*

Cloud Cover: 0 = 0%, 1=133%, 2 = 66%, 3 =100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (cond
Audibility: N = Impaired (detections may be missed duc to con
Precipitation - Rain & Fog: N= None, L = Light, M = Moderate,
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle,
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway),
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery,

Ceiling: UL = Unlimited (clear), HI =>2.0 canopy height, MID = >i 25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

), Y = Unimpaired (conditions allow for reliable detection), U= Unknown.

itions allow for reliable detection), U= Unknown.
ditions), Y = Unimpaired (conditions allow for reliable detection).

H = Heavy. Other: H= Hail, S = Snow. Indicate intensity using same codes for rain & fog.
sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant

6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38

P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other

(explain in Notes).
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WASHI NGTON Survey Visit to Protocol Page _1 of ;2;
MARBLED MURRELET (Y or N, initials): Total Detections: )%,

S

FOREST SURVEY F ORM Species of Concern (circle one, details on last pg.): @Or N

Month {;% Day\ C"% Year z ?}Q;Q;

»9 1 P iﬂ} : P . ; - ~T - -
Area Name: (»/t/i'i ai Kaoer Site Name / Number: Sovette Fork Souf#~ - .« Station Number: Aud.c?
Station Location - T 2/‘ N, R | O (circle one) @}or W.S } O, QQ/16) i:? E , of Q(1/4) %%;,
UTM zone: _10_E (x) coordinate: N (y) coordinate: Source: E'% 05 patum N 4P ggFOM: -

Observer (s) Name: ﬁ j {iéfm j /m;zf [é4" Tnitials: . +:4YMAfﬁliaﬁon: /4 !,/)?‘Q :i'r;?\ﬁ Phone: 6@};) 3‘3{7 - ?'i?:::

Station Elevation: é g7 Ft /@ Position on Slope (circle one): Boﬁonﬁp?z?f’* Lower 1/3, Mid 1/3, Upper 1/3, Ridgetop

Station Placement (circle one): Ins@ej Outside

Distance from Survey Site Boundary: __* Units of Measure for ALL Horizontal Distances: _/#! Eder 5

Station Canopy Cover (circle one): 1=01025%, 2=261050%, 3=151t075%, (‘f'—ij;é to 100?:;;

ENVIRONMENTAL CONDITIONS: L
Official Sunrise Time: @ngf Table: / g" Th fead Begin Survey Time: E?L‘}ﬁi? End Survey Time: 0 (L’f’%(é
Temperature at Sunrise: {22 o . C)or F revised: 2 /2000

VERTICAL VIEWING | Horiz. | AupiBiLITY PRECIPITATION

VIS,
B | viswiLy | To100M RAIN | FOG | OTHER
T02
CANOPY

Y ’ LN ) Beain  Survey
Y l » (W g Synrise. 7
Y ) N ; Fad Surven

.

~J

Temperature at End of Survey: I (circle one)

)& '/_',/»47 (”*\12{,(7‘5/
o frdey v (ML
ar | oveat

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.
Cloud Cover: 0= 0%, 1 =33%, 2 =66%, 3 = 100%.

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility; N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions atlow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rusile, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (lg. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creck/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes),
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WASHlNGTON Survey Visit to Protocol Page _1_of ;)’_
MARBLED MURRELET (Y or N, initials): Total Detections: __|
FOREST SURVEY FORM Species of Concern (circle one, details on last pg.): @ or N

Month f““/y Day 0% Year A096

Area Name: (e‘{‘/' Rver  Eawr Site Name / Number: jmé’é?"% Fer /< @5:?; F4; - Station Number: | vives!
Station Location - T_3/ N, R__/0 _ (circleone) (B or W ,S__ /2, QQ16)_JE , of Qi) SE

UTM zone: _10_E (x) coordinate: o Il [ A N (y) coordinate: S’l‘/ [S}k Source: AV Datum:/l/ A0 ¥ rom_ —
Observer (s) Name: Core, g Capnaed/  tnitals CnE atiliation: 48R FC. Phone: ($%) S5 f— 7538”

Station Placement (circle one): Outside

Distance from Survey Site Boundary: - Units of Measure for ALL Horizontal Distances: A ¢ # ¢~/
Station Canopy Cover (circle one): 1=01025%, 2=2610350%, él to 75"2: > 4=176t0 100%

Station Elevation; __0 69 Ft / @ Position on Slope (circle one){ Bottom/plaip) Lower 1/3, Mid 1/3, Upper 1/3, Ridgetop

ENVIRONMENTAL CONDITIONS:

— ¢ )
Official Sunvise Time: 05 2/ Table: ” o 1h /f e Begin Survey Time: 0735 End Survey Time: 065 €
Temperature at Sunrise: 6 ! Temperature at End of Survey: 6 0 (circle one) 3 or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS, TO
m e | visiBILITY § TO100M 200M RAIN | FOG | OTHER
E K2 T02
3
g PO | canopY
y r UL 7 4 C ic} (L] \L./v¢)

r W A
V4 P A Y 4 C Louef Jrrie,

~

21Y 3
o KBl6juL (o b4

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Clouid Cover: 0= 0%, 1=733%, 2 =66%, 3 = 100%:

Vertical Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H=Hail, $ = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <1 mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (Ig. branches & sm. trees start to sway), 6 = 25-31 mph (Ig. branches in constant motion), 7 = 32-38
mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes)
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- South ForkéiCedar River South
Stations #1 visual and #1 audio
T21IN R10E Secl0
2006 Marbled Murrelet Survey Area




WASHINGTON
MARBLED MURRELET
FOREST SURVEY FORM

Survey Visit to Protocol Page _1 of 2

(Y or N, initials): __Eé__

Species of Concern (circle one, details on last pg)ii’gj or N

Total Detections:

,\ Month _Clo Day Z%  Year Ol
Area Name: (,6() 5 Qz« N Site Name / Number: ,§¢,‘sgg§!2¢»i P A, 77 * Station Number: {

Station Location -

T_ T @: R_{U (circle one)f‘@or W.,S 10U 0Q@16) _Mna/ , of Q(/4)_NW
UTM zone: _10 E (x) coordinate: U0k + N (y) coordinate: HIHTL 53 3 Source: (3?‘3 Datum: ;VA\D 6.5 FOM:
Observer (s) Name: Vedes 3&7#"- ‘i{@z? Maf"lnitials: EMS Affiliation: /ﬁf ﬁ‘?\«; I"/\L& Phone: (27%) 354 F5 2.5

Station Elevation: __ 7 ’5(5 Ft,/'M

S

Station Placement (circle one){_Inside, > Outside

Position on Slope (circle one): Bottom/plain, Lower 1/3, Mid 1/3, Upper 1/3, Ridgetop

—

Distance from Survey Site Boundary: Units of Measure for ALL Horizontal Distances: _ ¢ \eA€S

Station Canopy Cover (circle one):  1=0 10 25%, 2 =26 to 50%,5 3 =51 t0 75%, 4 =76 to 100%

ENVIRONMENTAL CONDITIONS:
Official Sunrise Time: Q g\“‘i

Table: Mo-th fBead Begin Survey Time: _{UH 24 End Survey Time: Ol 24

Temperature at Sunrise: 7+ 0 Temperature at End of Survey: + 0 (circle one) C&f or F revised: 2 /2000
TIME VERTICAL VIEWING HORIZ. AUDIBILITY PRECIPITATION WIND § NOISE NOTES
o bo VIS. TO
m P | VISIBILITY | TO100M 200 M RAIN | FOG | OTHER
cEQ TO 2
mCc
& WO | cANOPY
- - T T , ; . ]
izl (V=R ™ ‘i/ N N Y ‘ - t ;\/ },}&3 [ ‘%‘HVEY
ols 1 MWI] i Y Y NNV A s
P ‘ ~' . - Y .
dolzbilcl o] X Y Y |~ LA end ey

Ceiling: UL = Unlimited (clear), HI = >2.0 canopy height, MID = >1.25 to < 2.0 canopy height, LO = <1.25 canopy height, U = Unknown.

Cloud Cover: 0 = 0%, 1=33%, 2 = 66%, 3 =100%. .~

Vertical Visibility: N = Impaired {detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Horizontal Visibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection), U = Unknown.
Audibility: N = Impaired (detections may be missed due to conditions), Y = Unimpaired (conditions allow for reliable detection).

Precipitation - Rain & Fog: N = None, L = Light, M = Moderate, H = Heavy. Other: H = Hail, § = Snow. Indicate intensity using same codes for rain & fog.
Wind: 0 = <I mph (calm), 1 = 1-3 mph (leaves barely move), 2 = 4-7 mph (leaves rustle, sm. twigs move), 3 = 8-12 mph (leaves & sm. twigs in constant
motion), 4 = 13-18 mph (sm. branches move), 5 = 19-24 mph (lg. branches & sm. trees start to sway), 6 =25-31 mph (lg. branches in constant motion), 7 = 32-38

mph (whole trees move), 8 = 39-46 mph (twigs & sm. branches break).

Noise: N = None, A = Aircraft, B = Bird song/calls, C = Creek/water drainage, M = Machinery, P = Rain/hail, T = Tree drip, V = Vehicle, W = Wind, O = Other
explain in Notes). B L ' . o

FpLenes &y contesas

Ustu
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