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Abstract

This document presents the preliminary results of a study of spring migration stop-over and 
diurnal passage at a proposed wind farm site, Sable Wind, near Canso, Guysborough County, Nova Scotia. 
Analysis of the counts made on stop-over transects show a two-peaked spring migration season. The first 
and smaller peak occurred during the period of April 30-May 9 and a second larger peak from May 30-
June 8. A univariate general linear model showed that the number of birds in stop-over is significantly 
influenced by seasonality, wind direction during the night, and habitat. Water bird migrants were more 
numerous on the stop-over transects when tides were at the mid to low height and falling. The most 
productive habitats for stop-over were coastal spruce-fir and interior mixedwood and brush. The number 
of migrant birds in stop-over on the transects was not significantly different in the Project Area than in 
the Control Area. Only small numbers of birds were seen in diurnal passage, perhaps due to unfavourable 
observation conditions.  The exception was a large flight of Blue Jays on June 1. These birds were travelling 
along the southeast coast of the Canso Penisula and heading north to east to Cape Breton Island. The 
predominant flight direction of all birds in diurnal passage was north while the flying altitude was 
mostly under 40 meters. A flyway for a small but regular number of Northern Harriers, gulls, Willets, and 
Common Loons was located in the southeast corner of the Project Area. An annotated list of the species of 
conservation concern present during the spring migration is provided.

Introduction

This report presents a preliminary analysis of the results of two of the three components of the 
spring migration studies conducted by John F. Kearney & Associates at Sable Wind in 2013. These studies 
complement the radar study being conducted by Acadia University. 

The two components reported here are the studies of migration stop-over and diurnal passage near 
Canso, Guysborough County, Nova Scotia. The data for the third component, nocturnal passage, consist of 
hundreds of hours of recordings and will take more time for analysis. A preliminary report on nocturnal 
passage will be completed by the end of August 2013.

Other reports that will be forthcoming by the end of 2013 will be final reports on spring and fall 
migration, breeding birds, and winter birds.

Study Area

The study area is composed of the Project Area and the Control Area. These are outlined on the map 
in Figure 1. The Project Area is defined by the Sable Wind Project Team and represents the area designated 
for the construction of six wind turbines and access roads. The Control Area is defined by the consultant, 
John F. Kearney & Associates, and represents an area close to the Project Area with similar habitats and 
meteorological conditions. Conducting quantitative studies in the Project Area and Control Area during 
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Figure 1: Map of Study Area Showing Proposed Turbines, Stop-over Transects, and
Observation/Listening Stations
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the pre- and post-construction periods can provide a means of measuring the impact of the wind farm on 
avifauna.

Methods

1. Migration Stop-over Transects with Stop Counts

Four transects were used for the study of stop-over migration. These transects are shown in Figure 
1. The transects were chosen so as to sample representative habitats in the study area, two in the Project 
Area (Transects 2 & 4) and two in the Control Area (Transects 1 & 3). 

Transects were surveyed on a rotational basis during the migration period, April 3-June 7.  
Walking the transect began in the first hour after sunrise and lasted about two hours. Three surveys were 
conducted every 10 days for a total of 21 surveys. The transects were 1,500 metres in length with all birds 
recorded in the following distance categories from the observer: <50 metres, 50-100 metres, >100 metres, 
and flying overhead. The transects were divided into three equal 500-meter segments which represent, 
when possible, distinct habitat types. Along each transect are six stop counts. 

The duration of each stop count is ten minutes with birds recorded in the same distance categories 
as the rest of the transect. The stop counts provide a finer resolution of habitat utilization by birds in stop-
over.

2. Diurnal Passage Observation

Observation stations which give a 180-360 degree view of the airspace over sections of the study 
area were chosen for the study of diurnal passage.  Some of these stations are also used as listening 
stations for acoustic recording of night flight calls. The five observation/listening stations are shown in 
Figure 1. 

Systematic observations of birds flying through a given air space were noted by species, flock size, 
altitude, direction of flight, and distance from the Project Area. Observations were recorded in 30-minute 
time blocks. For woodpeckers and passerines these observations were focused in the early morning hours, 
for raptors peak numbers are to be expected from mid-morning to early afternoon. Birds seen in diurnal 
passage during the conduct of the transects were also noted as to their species, flock size, and direction of 
flight.

3. Analysis

Analysis was conducted using Microsoft Excel and the Statistical Package for the Social Sciences 
(SPSS). Geographic information was mapped and analyzed using a Garmin eTrex GSP, Map Source 
GPS software, and MapWindow open-source GIS software. Weather data was obtained online from the 
Environment Canada historical database for Hart Island, located 1.2 kilometers from the nearest transect.



4

Results

Migration Stop-over Study

Migration stop-over was measured in relationship to seasonality, meteorological conditions, tides, 
stop-over habitat, and topography.

EFFECTS OF SEASONALITy

The effect of seasonal progression on the number and species of birds in stop-over are analyzed in 
units of 10-day periods, beginning March 31 and ending June 8. Figure 2 shows the number of birds seen on 
the transects on each of the three surveys within the 10-day periods while Figure 3 presents the number of 
species seen. Although both graphs exhibit a tendency toward higher numbers later in the season, this is 
more obvious for the total number of species seen per survey.

Figure 2: Total Birds per Transect Survey by 10-Day Period
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The mean of the total birds seen per transect survey by 10-day period is given in Figure 4. As can 
be seen in the error bars representing the 95% confidence interval of the mean, there is no statistically 
significant difference in the total number of birds seen in each of the 10-day periods during the spring 
migration. On the other hand, for the mean number of species seen per survey by 10-day period (see Figure 
5), there is a statistically significant difference for the period May 20-29 and May 30-June 8 from periods 
earlier in the spring (March 31 to May 9).

The lack of statistically significant differences in the total number of birds through the spring 
migration period is due to the presence of a large number of bird species that are non-migratiory and 
permanent residents in the study area. These species would include the gulls, crows, and ravens. Still other 
species can be represented by bird populations that may include both resident and migratory individuals. 
These would include such species as Blue Jays and Black-capped Chickadees.

Thus an analysis was conducted of those species that shown a distinct migratory pattern of 
increasing, peaking, and decreasing in numbers during the spring migration period. These species and 

Figure 3: Total Species per Transect Survey by 10-Day Period
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Figure 4: Mean of Total Birds per Transect Survey by 10-Day Period with 95% Confidence Intervals

Figure 5: Mean of Total Species per Transect Survey by 10-Day Period with 95% Confidence Intervals
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their mean number per 10-day period are presented in Table 1. This analysis shows statistically significant 
changes in the numbers of birds through the spring with a small peak occurring in the period, April 20-
May 9, and a larger peak during May 30-June 8. This analysis includes all birds seen at all distances on the 
transect.

The statistical strength of these seasonal differences is greater when the analysis is performed 
by including only those birds seen on the stop-counts within 50 meters of the observer (See Figure 6). 
Counting all the birds detected within 50 meters of the transect at one stop for 10 minutes is the method 
most likely to detect all or most of the birds present in a distance category. Thus, in Figure 6, it can be seen 
that there are two peaks in the number of migrants in stop-over, a smaller peak from April 30-May 9 and a 

Species
March 31-

April 9
April 10-

19
April 20-

29
April 30-

May 9
May 10-

19
May 20-

29
May 30-
June 8

Surf Scoter 0.67 0.00 0.00 2.00 0.00 0.00 0.00
White-winged Scoter 2.33 2.33 0.00 0.00 0.00 0.00 0.00
Black Scoter 0.00 0.33 0.00 0.00 0.00 0.00 0.00
Long-tailed Duck 1.33 0.00 0.00 0.00 0.00 0.00 0.00
Bufflehead 0.67 0.00 0.00 0.00 0.00 0.00 0.00
Red-breasted Merganser 3.00 4.67 3.33 0.67 0.67 1.33 0.00
American Kestrel 0.33 0.00 0.00 0.00 0.00 0.00 0.00
Greater Yellowlegs 0.00 0.00 3.33 0.00 0.67 0.00 0.00
Willet 0.00 0.00 0.67 1.00 2.33 6.00 0.00
Spotted Sandpiper 0.00 0.00 0.00 0.33 0.00 1.33 0.00
Common Tern 0.00 0.00 0.00 0.00 0.67 3.67 0.00
Belted Kingfisher 0.00 0.00 0.00 0.00 1.33 0.00 0.00
Northern Flicker 0.33 1.33 1.33 3.00 0.00 0.00 0.00
Yellow-bellied Flycatcher 0.00 0.00 0.00 0.00 0.00 0.00 0.67
Alder Flycatcher 0.00 0.00 0.00 0.00 0.00 0.00 2.00
Least Flycatcher 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Eastern Kingbird 0.00 0.00 0.00 0.00 0.33 0.00 0.00
Blue-headed Vireo 0.00 0.00 0.00 0.00 0.00 0.00 1.33
Red-eyed Vireo 0.00 0.00 0.00 0.00 0.00 0.00 1.00
Ruby-crowned Kinglet 0.00 0.00 0.00 2.00 0.00 0.00 0.00
Swainson's Thrush 0.00 0.00 0.00 0.00 0.00 1.33 5.00
Hermit Thrush 0.00 0.00 0.33 1.33 1.00 0.00 0.00
Nashville Warbler 0.00 0.00 0.00 0.00 0.00 0.00 1.33
Yellow Warbler 0.00 0.00 0.00 0.00 0.00 1.00 0.00
Chestnut-sided Warbler 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Magnolia Warbler 0.00 0.00 0.00 0.00 0.00 7.33 13.33
Yellow-rumped Warbler 0.00 0.00 0.00 6.33 0.00 0.00 0.00
Palm Warbler 0.00 0.00 0.67 5.33 0.00 0.00 0.00
Black-and-White Warbler 0.00 0.00 0.00 0.00 0.67 1.00 2.00
American Redstart 0.00 0.00 0.00 0.00 0.00 1.67 5.00
Common Yellowthroat 0.00 0.00 0.00 0.00 0.33 6.00 14.67
Song Sparrow 2.33 11.33 0.00 0.00 0.00 0.00 0.00
Swamp Sparrow 0.00 0.00 0.00 1.33 0.00 0.00 0.00
White-throated Sparrow 0.00 0.33 0.33 9.67 8.67 11.67 13.33
Dark-eyed Junco 2.00 4.33 4.00 5.00 0.00 0.00 0.00
Rusty Blackbird 0.00 0.33 0.00 0.00 0.00 0.00 0.00
Purple Finch 0.00 0.00 0.00 5.00 0.00 0.00 0.00
American Goldfinch 0.00 0.00 0.00 0.33 1.33 0.33 2.67
Total 13.00 25.00 14.00 43.00 18.33 42.67 63.00

Table 1: Mean Number of Migrants on Stop-over Transects by Species and 10-Day Period



8

larger peak from May 30-June 8.

EFFECTS OF METEOROLOGICAL CONDITIONS

When examined individually, a number of weather conditions had a statistically significant effect 
on the number of birds in stop-over. These were the previous day wind direction (with southeast having 
the largest effect), previous night wind direction (west), current wind direction (calm), previous day wind 
speed (20-29 km/hour), current wind speed (calm), previous day temperature (16-20 degrees), previous 
night temperature (11-15 degrees), and current temperature (16-20 degrees). When all weather conditions 
were examined together through a univariate general linear model, only the previous night wind direction 
had a significant effect on the number of birds in stop-over. Table 2 shows the estimated marginal means 
of the number of migrants within 50 meters of a stop count on the transects for different wind directions 
during the nights prior to a survey. The estimated marginal mean in this case is the mean adjusted for 

Figure 6: Mean Total Migrants in the 50-Meter Distance Band of Stop Counts by 10-Day Period
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seasonal effects as determined by a univariate 
general linear model. Instead of an expected 
increase in bird numbers with south winds, 
the greatest numbers occur with west and east 
winds. This trend may support the view that the 
migrants present in Canso represent grounded 
birds that had been or would have otherwise 
been blown out to sea. 

EFFECTS OF TIDES

The tides had a statistically significant effect on the number of ducks, shorebirds, terns, and 
kingfishers using coastal stop-over habitat. Table 3 presents the mean number of these water birds at 
different levels of tidal height and flow direction. The highest number of water birds was detected at tide 
heights ranging from below mid-range height to low tide and on a falling tide. A rising tide at low tide was 
also more productive for water birds than tidal heights above the mid to high range.

EFFECTS OF HABITAT

Stop-over transects were classified into six habitat 
types:

Spruce-Fir1) 
Mixedwood and Brush2) 
Jack Pine Barrens3) 
Bog4) 
Coastal Spruce-Fir5) 
Coastal Mixedwood and Brush6) 

The last two habitat types were coastal marsh or beach on 
one side of the transect and woodland or brush on the other 
side.

The mean number of migrants within 50 meters of 
the transect on stop counts by habitat type is shown in Table 
4. The most productive habitat type was coastal spruce-fir. 

There was no strong statistical evidence for significant differences in the mean number of birds for these 
habitat types. There was some statistical evidence that the bogs are less productive for birds in stop-over.

The number of cases for analysis was not sufficient to detect statistically significant habitat 
preferences by species. Therefore, Table 5 lists the mean number of the most common species within the 
50-meter band of stop counts for each habitat type.

Table 2: Estimated Marginal Means of Migrants 
within 50-Meter Distance Band of Transect Stop 
Count (Adjusted for Seasonality)

Direction Mean Std. Error Lower Bound Upper Bound
North 0.27 0.80 -1.30 1.85
Northeast 1.11 0.80 -0.47 2.68
East 1.58 0.44 0.71 2.46
South 0.99 0.29 0.42 1.56
Southwest 1.44 0.38 0.68 2.20
West 2.73 0.36 2.01 3.44
Northwest 1.22 0.29 0.64 1.80

95% Confidence Interval

Tide Height Tide Dir ection Mean N
0-0.5 M Rising 6.00 1

Falling 14.40 5
Total 13.00 6

0.6-1.0 M Rising 4.00 3
Falling 2.50 4
Total 3.14 7

1.1-1.5 M Rising 3.83 6
Falling 5.50 2
Total 4.25 8

Total Rising 4.10 10
Falling 8.45 11
Total 6.38 21

Table 3: Mean Number of Water Birds on 
Stop-Over Transects at All Distances by 
Tide Height and Direction at Beginning 
Time of Transect
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Table 6 shows the combined effects of seasonality, previous night wind direction, and habitat on 
the number of migrants in stop-over on the transects. As measured by the Partial Eta Squared, seasonality 
has the greatest effect, followed by previous night wind direction, and then habitat having the least effect 
of the three. Figure 7 shows seasonal pattern of migrants in stop-over adjusted for previous night wind 
direction and habitat as determined by a univariate general linear model. This model predicts that the two 
peaks in migrants during the spring period would be almost equal if the habitat types sampled and the 
previous night wind directions were the same throughout the spring season.

Mixedwood  Coastal

Spruce-Fir & Brush Barrens Bog Coastal Spruce-Fir Mixedwood & Brush

White-throated Sparrow 0.40 0.23 0.20 0.30 0.15

Magnolia Warbler 0.20 0.28 0.30 0.19

Common yellowthroat 0.20 0.10 0.30 0.13 0.15

American Redstart 0.13 0.20

Song Sparrow 0.25 0.15

Northern Flicker 0.40

Purple Finch 0.20

Dark-eyed Junco 0.28 0.13
Hermit Thrush 0.10
Palm Warbler 0.30
Ruby-crowned Kinglet 0.08
Willet 0.20

Table 5: Mean Number of Most Common Species within the 50-Meter Band of Stop Counts in Each 
Habitat Type 

 
Habitat Type N Mean Std. Deviation Std. Er r or Lower  Bound Upper  Bound
Spr uce-Fir 5 1.40 1.14 0.51 -0.02 2.82
Mixedwood & Br ush 40 1.58 1.85 0.29 0.98 2.17
Bar r ens 10 1.40 1.71 0.54 0.17 2.63
Bog 5 0.20 0.45 0.20 -0.36 0.76
Coastal Spr uce-Fir 40 1.78 1.70 0.27 1.23 2.32
Coastal Mixedwood & Br ush 26 0.85 1.57 0.31 0.21 1.48
Total 126 1.41 1.70 0.15 1.11 1.71

95% Confidence Inter val for  Mean
Table 4: Mean Total Birds within 50-Meter Distance Band on Stop Counts by Habitat Type

Type III Partial Eta
 Sum of Squares df Mean Square F Sig. Squared

10 Day Period Hypothesis 51.507 6 8.585 5.424 0.000 0.232
Error 170.924 108 1.583

Habitat Hypothesis 21.722 5 4.344 2.745 0.022 0.113
Error 170.924 108 1.583

Previous Night Wind Direction Hypothesis 30.181 6 5.030 3.178 0.007 0.150
Error 170.924 108 1.583

Table 6: Factors Affecting the Number of Migrants on Stop-over Transects within the 50-Meter Band 
of Stop Counts
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EFFECTS OF TOPOGRAPHy

Topographic features 
such as hills, depressions, 

configuration of the coastline, 
and human settlements may 
have an effect on the number of 
birds in stop-over. An analysis 
was made of the number of 
species and total number of 
birds and migrants in the 
project area compared to the 
control area. 

The analysis shows 
no statistically significant 
differences in the number of 
species seen in the project area 
and control area.

The results of the 
analysis for total birds and 
total migrants in both areas are 
given in Table 7. The number 
of birds noted on the transects 
in all distance categories was 
higher in the control area than 

in the project area. This difference was statistically 
significant at the 95% confidence level (p=0.04). The 
higher number of birds in the control area may be 
the result of its proximity to the Town of Canso. 
This appears to lead to large numbers of scavenging 
birds that are counted on the transect in the >100 
meter distance category or in the flying overhead 

category. If one controls for this effect by conducting the comparison for birds noted only in the <50 meter 
distance category, then there is no statistically significant difference in the number of birds seen in the 
project and control areas (see Table 7).

When limiting the analysis only to migrating bird species, it can be seen in Table 7 that there is no 
statistically significant differences between the project and control areas in either the all distances or <50 
meter distance categories.

Figure 7: Estimated Marginal Means of Migrants within 50-Meter 
Band of Transect Stop Counts Adjusted for Previous Night Wind 
Direction and Habitat Type (with 95% Confidence Intervals)

Category Distance Project Control p-value
All Birds All Distances 68.00 107.64 0.04
All Birds <50 M 25.90 37.00 0.24
Migrants All Distances 29.90 32.55 0.79
Migrants <50 M 16.00 19.27 0.64

Table 7: Comparison of Total Number of Birds 
and Migrants in Project and Control Areas
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Diurnal Passage Study

MIGRANTS

Due to unfavourable weather conditions during much of the spring, systematic observation of 
diurnal passage was limited to 12 time blocks or a total of six hours. In sum, 92 birds in 27 flocks (including 
individual flying birds) were recorded. Of these, 64 birds in 16 flocks were migratory birds. In addition 
to poor weather, the lack of suitable observation points in the Project Area makes it difficult to compare 
diurnal passage with the Control Area. Thus the discussion below should be viewed as complementary to 
the radar study.

Table 8 shows the altitude of migrants in three height categories; <40 meters, 40-120 meters, and 
>120 meters. The blade sweep of most of the newer wind turbines would 
encompass the 40-120 meter category. The flying altitude of about half 
the birds was below 40 meters and half above 120 meters. Only 3 birds 
were flying at blade height.  However, all of the birds in the >120 meters 

category are derived from one flock of 31 Blue Jays that was seen taking 
off from trees near Observation Station 3 and climbing to over 120 meters 
for a sustained flight over the water toward Cape Breton Island. Thus 
these birds would have passed through what would be blade height to 
reach a flying altitude. When considering the altitude of flocks rather 

than total birds, 81% were below 40 meters.

The observations from the systematic observations, transects, and incidental occasions were 
combined in the analysis of the flight direction of migrants. Figure 8 shows the flight direction of flocks 
and Figure 9 the direction of all migrants in diurnal passage. North is the predominant direction with 
smaller movements to the northwest, northeast, and east.

On June 1st, a significant movement of 
Blue Jays was noted from 0800 to 1130 hours in 
the morning. During those hours, 86 Blue Jays 
were seen flying up along the southeast shore 

of the Canso peninsula. Their flight directions 
are shown in Figure 10.

Table 8. Altitude of Migrants 
in Diurnal Passage

Altitude Flocks Bir ds
<40 13 30
40-120 2 3
>120 1 31
Total 16 64
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Figure 8: Flight Direction of Flocks in Diurnal Passage
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LOCAL MOvEMENTS

The diurnal passage studies noted small numbers 
of local birds transiting over the Project and Control 
Areas. These included American Crows, Common 
Ravens, Herring Gulls and Great Black-backed Gulls. Out 
of 11 such sightings, 73% were flying below 40 meters, 
and 18% at 40-120 meters.

In the southeast corner of the Project Area, close 
to proposed Turbine 4 and Turbine 6, there is a large 
bog that appears to be along a local flyway between 
Spinney Gull and inland lakes (see Figure 11). Common 
Loons were seen or heard flying over this area on 40% of 
the transects conducted in the Project Area. Northern 
Harriers were seen on 30% of the transects, and Herring 
Gulls and Great Black-backed Gulls were seen there on 
a regular basis. Willets nest on the bog and fly back and 
forth between there and Spinney Gully. The Willets also 
perform courtship flight displays on the bog which bring 
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Figure 9: Flight Direction of All Birds in 
Diurnal Passage

Figure 10: Flight Directions of 86 Blue Jays in 
Diurnal Passage on 1 June 2013

Figure 11: Flyway for Local Birds
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Table 9: Conservation Status of Species of Concern in Study Area and Annotations on their Presence 
during the Spring Migration in 2013

NSDNR SARA COSEWIC COSEWIC
Priority Presence during

Species Rank Schedule 1 Listed Candidates Spring Migration 2013

Common Loon May be at 
Risk

Seen on 52% of transects. 
There appears to be a 
flyway to inland lakes over 
the bog in the southeast 
corner of the Project Area.

Great Cormorant Sensitive
Seen twice on transects in 
Control Area in early April.

Turkey Vulture Sensitive
One incidental observation 
just outside of Study Area

American Kestrel Mid
One seen on transect on 9 
April in Control Area

Greater Yellowlegs Sensitive

Seen on transects from 23 
April to 18 May along coast 
in Project and Control 
Areas. One in diurnal 
passage on 23 April over 
Control Area

Willet May be at 
Risk

Seen on transects from 27 
April onwards with peak of 
7 on transects on May 24. 
Several pairs established 
territories and gave flight 
displays on bog in 
southeast corner of Project 
Area

Spotted Sandpiper Sensitive
Seen on transects in 
Control Area from 6 May 
onwards

Wilson's Snipe Sensitive
One on transect in Project 
Area on 21 May

Common Tern Sensitive

Common on transects in 
Project and Control Areas 
from 16 May onwards

Belted Kingfisher High Four on transect in Control 
Area on 11 May

Black-backed Woodpecker Sensitive
One incidental observation 
in Control Area on 6 June

Olive-sided Flycatcher Threatened Threatened Threatened

One incidental observation 
in Control Area on 31 May 
(UTM Coordinates: 20 T 
659410 5020508). See 
Figure 12.

Yellow-bellied Flycatcher Sensitive
Two on transect in Project 
Area on 5 June

Eastern Kingbird Sensitive Low
One on transect in Control 
Area on 11 May

Tree Swallow Sensitive
One on transect in Control 
Area on 1 June

Boreal Chickadee Sensitive

Seen on transects in 
Control Area on 5 days 
with a high of 7 birds on 16 
April. One seen on transect 
in Project Area on 5 June

Ruby-crowned Kinglet Sensitive
Seen on 73% of transects 
in Project and Control 
Areas

Rusty Blackbird Endangered Special 
Concern

Special 
Concern

One seen flying over 
transect in Project Area on 
18 April (UTM Coordinates: 
20 T 657668 5020558). 
One seen in diurnal 
passage in Control Area on 
5 April (UTM Coordinates: 
20 T 657890 5021725). 
See Figure 12.

Pine Siskin Sensitive
One seen on transect in 
Control Area on 18 May
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them to altitudes above 40 meters.

Species of Conservation Concern

Table 9 provides an annotated list on the status of species of conservation concern in the study 
area and their presence during the spring migration period. Conservation status is determined by the 
Nova Scotia Department of Natural Resources (NSDNR), the Species at Risk Act (SARA), and the Committee 
for the Status of Endangered Wildlife in Canada (COSEWIC). For the species listed as at risk (endangered, 
threatened, or special concern) by NSDNR, SARA, or COSEWIC, the table includes their geographic 
coordinates in Universal Transverse Mercator (UTM) units and their position is plotted in Figure 12.

Conclusion

The analysis of nocturnal passage may provide further understanding of migration stop-over and 
diurnal passage in the study area. These insights will be included in the final report due in December 2013.

Figure 12: Location of Endangered, Threatened, or Special Concern Species

Willet
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