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Organization and Overview
From May through July 2022, Five Valleys Audubon organized and completed five breeding 
bird surveys on the Fort Missoula Ponds parcel now owned by the city of Missoula. Over the five 
surveys volunteers observed 101 species, which include breeding and nonbreeding species of 
waterbirds, songbirds, and raptors. Of the 101 species, 23 had direct evidence of breeding; 40 
had indirect evidence of breeding; and 37 showed no evidence of breeding.

The five surveys spanned the length of the breeding season. This includes most species’ seasonal 
arrival on territories, to resident species establishing territories, and to the fledging of young 
from nests. Additionally, habitats within the parcel attracted migratory species for the earliest 
two survey dates. The surveys were scheduled approximately two weeks apart over roughly an 8-
week period. Survey dates were: May 18, June 4, June 18, June 30, and July 14. Each survey 
lasted a minimum of 2 hours, beginning in early morning to coincide with the birds’ heightened 
activity in establishing and defending territories. The May 18 and June 4 surveys began at 8 a.m. 
while the remaining three surveys began at 7 a.m. The lower temperatures in early spring 2022 
delayed migratory bird arrival dates 1-2 weeks past their average arrival dates.

The parcel was divided into four routes for each survey (Appendix, Figure 1). All survey routes 
began and ended at the access point at the northwest corner of the property. Each route was 
designed to have a minimum of overlap with adjacent routes, thus minimizing the potential to 
double-count birds. The routes were approximately equivalent in length, from .8 – 1.5 miles, so 
that each route could be covered within the 2-hour survey period. 

Table 1. Route descriptions and brief location descriptions.
ROUTE ROUTE DESCRIPTION LOCATION DESCRIPTION

1 SW corner of parcel along west boundary south to river River riparian
2 South pond to river along west and south shore South (pond) & riparian
3 South pond along north and east shores to SE corner of 

parcel. Includes grasslands north of south pond
South (pond) & riparian
South pond grassland

4 North pond
Includes grasslands generally to south of north pond

North (pond) & riparian
North pond grassland

An experienced, knowledgeable birder led each group which was assigned to each of the four 
routes. For every survey, each route also had one recorder who tabulated the group’s sightings 
and observations onto the survey form. Volunteer birders comprised the remainder of each 
group. Group size ranged from 2-6 people. A total of 35 individuals volunteered over the course 
of the five surveys, which averaged to just under 14 volunteers per survey (13.8). Total volunteer 
hours were 140, an underestimate since groups frequently stayed in the field longer than 2 hours. 
Also, at the end of each survey leaders would discuss and consolidate sightings to avoid double-
counting species or over-counting flyover birds such as hawks, eagles, herons, and waterfowl.

Protocol and coding of sightings
The purpose of these surveys was to observe and record breeding bird behaviors. However, all 
bird sightings on and above the property, as well as adjacent properties, were recorded. 
Individual birds were counted as well as individual species.
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The survey protocol used was based on Montana Bird Distribution by Donald Skaar (1975). This 
book and subsequent editions have provided the main reference and methodology for recording 
Montana bird distribution data over the years. The Montana Natural Heritage Program (MNHP) 
continues to use this protocol on its database: https://fieldguide.mt.gov/displayOrders.aspx?
class=Aves
Data from these surveys will be entered into the MNHP database.

Bird behaviors were noted using a scale ranging from indirect evidence of breeding up to direct 
evidence of breeding. Nonbreeding behaviors were also recorded. Following is the description of 
breeding and nonbreeding behaviors used to code the survey forms:

Breeding Status
B — Direct evidence

1. Occupied nest: adults entering or leaving nest site; adult incubating or brooding.
2. Recently fledged young, incapable of flight or downy young of limited mobility.
3. Adults attending young: feeding, carrying food or fecal sac.
4. Used nest or eggshell found; evidence must be convincing.
5. Nest with clearly identifiable young.

b — Indirect evidence
1. Singing males or territorial birds in suitable habitat during breeding season.
2. Courtship behavior or copulation
3. Adults visiting a probable nest site.
4. Agitation behavior, distraction display, or anxiety call from adult.
5. Nest building
6. Physiological evidence such as brood patch.

t — No evidence of breeding: transients, migrants or wide-ranging species.

Results
Species Summaries: Confirmed Evidence of Breeding

Confirmed breeding birds: Surveys found direct evidence of breeding for 24 species. Of 
these, four species were waterfowl. All four successful waterfowl broods were on the north pond. 
Three Hooded Mergansers, a potential species of concern, each fledged 5, 7, and 3 chicks. One 
Common Goldeneye hen and her chicks were observed on all 5 surveys on the north pond. 
Bufflehead were observed on all four survey routes. However, only the north pond had 
Bufflehead recorded on all five surveys. This includes a hen with chicks on the last two surveys. 
On the 6/18 survey at the north pond, a Common Goldeneye female and a Hooded Merganser 
were observed fighting over a 4-inch fish. 

Two other waterbird species, Great Blue Heron, a species of concern, and Osprey had nests and 
young that utilized the river and associated riparian habitats. The heronry is located in 
cottonwood bottomland on the adjacent property to the west of the subject property.

Riparian habitats are vital to a diversity of bird species, which this survey confirmed. Fourteen 
songbird and resident species had nests in riparian habitats. The river riparian habitat supported 
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eight species with confirmed breeding: Black-billed Magpie, Black-capped Chickadee, Northern 
Rough-winged and Bank Swallows, American Robin, Song Sparrow, Bullock’s Oriole, and 
Yellow Warbler. Route 1 focused on river riparian habitat which included the southwest corner 
of the parcel. Some river riparian habitat was surveyed by route 2, which also covered the 
riparian habitat on the south shore of the south pond. 

While not as dense or extensive as the river riparian habitat, the riparian vegetation surrounding 
both ponds produced nine species with confirmed breeding. These include: Eastern Kingbird, 
Black-billed Magpie, Tree Swallow, European Starling, American Robin, Western Bluebird, 
Song Sparrow, Brown-headed Cowbird, and Black-headed Grosbeak. There was confirmed 
breeding evidence multiple times with common species such as magpies, robins, and Song 
Sparrows. These species used all riparian habitats on the parcel.

The Fort Missoula Ponds parcel contains a sizeable grassland expanse for the Missoula Valley. 
Grasslands are an important habitat that has been drastically reduced in the valley due to 
development. This in turn has reduced the number of species dependent on grassland habitats. 
Despite the disturbed grasslands on the parcel containing nonnative grass and invasive species, 
this was a robust location for the three grassland-dependent species with confirmed breeding 
evidence: Vesper and Savannah Sparrows and Western Meadowlark. Beyond their confirmed 
breeding evidence, the numbers of individuals observed for each of these species are stunning. 
For Vesper and Savannah Sparrows and Western Meadowlark, each of the five surveys recorded 
an average number of 19, 24, and 16 individuals respectively. These are unique individuals for 
each of the five surveys. As mentioned in the Organization & Structure section, we avoided 
double-counting individual birds within and between groups as much as possible. Also, these 
three species were also among the top 19 most common birds found on all five surveys (Table 
10). 

On 6/18, a high number of 214 Cliff Swallow nests were counted along the west side of the city 
storage building overhang. 405 total Cliff Swallows were counted over the five surveys, the 
highest number of individual birds for any species.

Table 2. Direct evidence of breeding waterbirds (B1and B2 status).

*Species of Concern, Montana Natural Heritage Program
** Potential Species of Concern, Montana Natural Heritage Program
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SPECIES STATUS
LOCATION:

POND, RIVER, OTHER

(DATE) OF HIGHEST 
BREEDING LEVEL and
DATE(S) SEEN WITH 

BREEDING EVIDENCE
Mallard B2 North: hen with 6 chicks of limited mobility 6/30, 6/4
Bufflehead B2 North: hen with chicks of limited mobility 6/30, 7/14
Common Goldeneye B2 North: hen with chicks in all 5 surveys 5/18, 6/4, 6/18, 6/30, 7/14
**Hooded Merganser B2 North: 3 hens with 3 broods: 5, 7, & 3 chicks 6/30, 7/14
*Great Blue Heron B1 Heronry with active nests (≥ 5) in

cottonwood trees west of target parcel 5/18, 6/4, 6/18, 6/30, 7/14
Osprey B2 River riparian: fledgling begging call 7/14



Table 3. Direct evidence of breeding songbirds and other perching birds (B1, B2, B3 status).

Species Summaries: Indirect Evidence of Breeding
Indirect evidence of breeding birds

The surveys recorded indirect breeding evidence for 40 bird species ranging from the b1 status 
(singing males or territorial birds in suitable habitat) to the b5 status (nest building). The vast 
majority of these observations, 34 species, were the b1 status. Three species were observed 
visiting probable nest sites (b3): Cooper’s Hawk, Red-naped Sapsucker, and Cedar Waxwing. 
Wilson’s Snipe was observed performing its diving flight display (b2). Killdeer displayed broken 
wing “agitation behavior” (b4). And a Gray Catbird was seen building a nest (b5). Five waterbird 
species used the ponds and associated riparian habitats throughout the breeding season.
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SPECIES STATUS
LOCATION:

POND, RIVER, OTHER

(DATE) OF HIGHEST 
BREEDING LEVEL and
DATE(S) SEEN WITH 

BREEDING EVIDENCE
Eastern Kingbird B1

B1
North riparian: nest in cottonwood tree
South riparian: nest

6/18, 6/30
6/30, 7/14, 5/18

Black-billed Magpie B1
B3

River riparian: occupied nest
North: adults tending to young

6/18
6/18 

Black-capped Chickadee B1
B2

River riparian: chicks calling from nest box
River riparian: juveniles w/limited mobility

6/4, 6/18
6/30

Northern Rough-winged
Swallow B1

River cut bank: colony of swallow nests at 
southeast corner of parcel adjacent to river 6/4, 6/18, 6/30, 7/14

Tree Swallow B1 North, riparian: adults entering cavities 5/18, 6/4, 6/18, 6/30
Bank Swallow B1 River cut bank: colony of swallow nests at 

southeast corner of parcel adjacent to river 6/4, 6/18, 6/30, 7/14
Cliff Swallow B1 110 nests on city storage building 5/18, 6/4, 6/18, 6/30, 7/14
European Starling B2 North riparian: recently fledged young 6/4

B3 South riparian: adults feeding fledglings 5/18
Western Bluebird B3 South riparian: adults feeding 3 fledglings 7/14
American Robin B1 North riparian: female on nest 5/18, 6/4, 6/18, 6/30, 7/14

B2 River riparian: recently fledged young 5/18, 6/4, 6/18, 6/30, 7/14
B3 South riparian: adults feeding young 5/18, 6/4, 6/18, 6/30, 7/14

Vesper Sparrow B1 Grassland: nest with 4 eggs 6/4
B2 South grassland: recently fledged young 6/30
B2 North grassland: recently fledged young 7/14
B3 South grassland: adults feeding young 7/14

Savannah Sparrow B3 South grassland: adults carrying food 6/18
B2 North grassland: recently fledged young 7/14

Song Sparrow B3 River riparian: adults carrying food 7/14
B3 South riparian: adults carrying food 7/14

Western Meadowlark B3 South grassland: adults carrying food 6/18
Bullock’s Oriole B1 River riparian: female at nest 6/30
Brown-headed Cowbird B2 South riparian: fledgling begging 7/14
Yellow Warbler B3 River riparian: adults feeding fledglings 7/14
Black-headed Grosbeak B2 North riparian: adult feeding 2 fledglings 7/14



Although we lack evidence to confirm breeding for these 40 species, we can conclude that the 
Fort Missoula Ponds parcel provided sufficient food, cover, and nest sites for these species to 
establish territories. Many of their habitat requirements were met on this parcel. 

Eight warbler species were recorded at the Fort Missoula Ponds parcel. Seven had indirect 
evidence of breeding. The eighth warbler species, the Yellow Warbler, was observed with direct 
breeding evidence in the river riparian habitat. Yellow Warbler sightings over the five surveys 
totaled 115, the fourth most common bird seen on all five surveys. All eight warbler species 
utilized riparian habitats.

Table 4. Indirect evidence of breeding waterbirds (b1, b2, b4, status).

SPECIES STATUS
LOCATION:

POND, RIVER, OTHER
DATE OF HIGHEST BREEDING LEVEL 

WITH INDIRECT BREEDING EVIDENCE
Canada Goose b1 South pond 5/18: Territorial behavior
Double-crested Cormorant b1 South pond 7/14: Juvenile with adult
Killdeer b4 South pond riparian 5/18: Broken wing display
Wilson’s Snipe b2 South pond riparian 7/14: flight display
Spotted Sandpiper b1 South & North ponds All dates: territorial behavior

Table 5. Indirect evidence of breeding songbirds and other perching birds (b1, b3, b5 status).

SPECIES STATUS
LOCATION:

POND, RIVER, OTHER
DATE OF HIGHEST BREEDING LEVEL

WITH INDIRECT BREEDING EVIDENCE
Cooper’s Hawk b3 River riparian 5/18: Pair visiting nest site
Mourning Dove b1 South pond riparian 7/14: singing
Calliope Hummingbird b1 South pond riparian 5/18: 2 territorial males
Red-naped Sapsucker b3 South & river riparian All dates: adults visiting probable nest site
*Lewis’s Woodpecker b1 South & river riparian 7/14: territorial behavior
Downy Woodpecker b1 River riparian 6/30, 7/14: calling and drumming 
Northern Flicker b1 South, North, riparian All dates, all routes: territorial behavior
Western Wood-Pewee b1 South, North, riparian 6/4,18,30, 7/14: singing males, all routes
Willow Flycatcher b1 South & river riparian 6/4,18,30, 7/14: singing males
Least Flycatcher b1 River riparian 7/14: singing male
Dusky Flycatcher b1 River riparian 7/14: singing male
Cassin’s Vireo b1 River riparian 6/4: singing male
Warbling Vireo b1 River riparian 7/14: singing male on all surveys
Red-eyed Vireo b1 South & river riparian 6/4, 6/18, 7/14: singing male
House Wren b1 River riparian 7/14: singing male
Gray Catbird b5 South & river riparian 6/4: building nest
Swainson’s Thrush b1 River riparian 6/18: male singing
Cedar Waxwing b3 River riparian 6/18: adults visiting probable nest site
House Sparrow b1 All habitats All dates, all survey routes: singing male
House Finch b1 South riparian 5/18, 7/14: singing males
Red Crossbill b1 South riparian 6/18: singing male
Pine Siskin b1 River riparian 7/14: singing male
American Goldfinch b1 All habitats All dates, all survey routes: singing male
Chipping Sparrow b1 River riparian 6/4: singing male
Lincoln’s Sparrow b1 River riparian 6/4: singing male
Red-winged Blackbird b1 South, north, riparian 5/18, 6/30, 7/14: singing male
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Northern Waterthrush b1 River riparian 7/14: singing male
Nashville Warbler b1 River riparian 5/18: singing male
MacGillivray’s Warbler b1 River riparian 5/18, 6/4, 7/14: singing males
Common Yellowthroat b1 South & river riparian 5/18, 6/4, 7/14: singing males
American Redstart b1 River riparian 7/14: singing male
Yellow-rumped Warbler b1 South riparian 5/18: singing male
Wilson’s Warbler b1 North & river riparian 5/18: singing males
Western Tanager b1 River riparian 7/14: singing male
Lazuli Bunting b1 South & river riparian 5/18, 6/18, 6/30, 7/14: singing males

*Species of Concern, Montana Natural Heritage Program

Species Summaries: No Evidence of Breeding
Migrants

Waterbirds:  Waterbirds rely on water and nearby vegetation for foraging and roosting. 
They include waterfowl, grebes, cormorants, cranes, herons, rails, shorebirds, gulls, and 
kingfishers. Seven migratory (nonbreeding) waterbird species were identified on the 
BBS. Sixteen resident, year-round, species that did not breed were identified. Most spring 
waterfowl migration occurs from March to April, earlier than when these surveys began 
in mid-May. Most of the sightings on the BBS were from the first survey on May 18, 
which suggests that the waterbirds were still migrating or were nonbreeding individuals 
at this location. Both the Fort Missoula Ponds and adjacent Bitterroot River provide 
important feeding and roosting resources for migratory waterbirds. Whether a species is 
“migratory” or “resident” is based on the MNHP field guide database. 

Table 6. Migratory waterbirds with no evidence of breeding.

SPECIES
TOTAL 

INDIVIDUALS

LOCATION: 
POND, RIVER, 

OTHER DATE(S) SEEN
Blue-winged Teal 3 North & South 6/4, 6/18
Cinnamon Teal 2 North & South 5/18, 6/4
Red-necked Grebe 1 North 5/18
Eared Grebe 1 South 6/18
Sora (Rail family) 1 South 6/18
Sandhill Crane 1 Macaulay Butte 5/18
California Gull 3 South 5/18

Table 7. Migratory songbirds & other perching birds with no evidence of breeding. 

SPECIES
TOTAL 

INDIVIDUALS
LOCATION:

POND, RIVER, OTHER DATES SEEN
Vaux’s Swift 24 Flyovers 6/4, 6/18, 6/30, 7/14
Black-chinned Hummingbird 2 North Pond vegetation 6/30, 7/14
Violet-green Swallow 3 Flyovers 6/4, 6/18, 6/30
Barn Swallow 8 Flyovers 5/18, 6/4, 7/14
White-crowned Sparrow 1 River riparian vegetation 6/18
Spotted Towhee 1 River riparian vegetation 6/4
Orange-crowned Warbler 1 South, riparian vegetation 5/18
*Bobolink 1 South pond grassland 5/18

* Species of Concern, Montana Natural Heritage Program
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Residents
These resident species used the parcel for cover and for foraging, with no evidence of 
breeding. Of these 16 residents, 3 are considered species of concern: Trumpeter Swan, 
Pileated Woodpecker, and Evening Grosbeak. The fourth species, Barrow’s Goldeneye, is a 
potential species of concern.
 

Table 8. Year-round residents with no evidence of breeding.

SPECIES
TOTAL 

INDIVIDUALS
LOCATION:

POND, RIVER, OTHER DATES SEEN
*Trumpeter Swan 2 South 5/18
Wood Duck 1 South 6/30
Ring-necked Duck 1 South 5/18
**Barrow’s Goldeneye 4 North 5/18, 7/14
American Coot (Rail family) 4 North & South 5/18, 6/4
Rock Pigeon 114 Throughout parcel 5/18, 6/4, 6/18, 6/30, 7/14
Eurasian Collared-Dove 4 Throughout parcel 6/4, 6/30, 7/14
Belted Kingfisher 4 South & River 5/18, 6/4, 6/18
Hairy Woodpecker 2 River riparian vegetation 5/18, 6/18
*Pileated Woodpecker 1 River riparian vegetation 6/18
American Crow 18 Throughout parcel 6/4, 6/18, 7/14
Common Raven 10 Throughout parcel 5/18, 6/4, 6/18, 7/14
Red-breasted Nuthatch 3 River riparian vegetation 6/4, 6/18
White-breasted Nuthatch 1 River riparian vegetation 6/30
*Evening Grosbeak 4 River riparian vegetation 5/18, 6/4
Brewer’s Blackbird 1 River riparian vegetation 5/18

* Species of Concern, Montana Natural Heritage Program
** Potential Species of Concern, Montana Natural Heritage Program

Discussion
Waterbirds
Most of the duck observations were on the north pond, especially for the goldeneye and 
merganser species and Bufflehead, which is a member of the goldeneye genus. Some duck 
species were also observed on the south pond and on both ponds. Observations by birders of 
waterfowl during migration over the past five years also show a preference for the north pond. 
The preference for the north pond during migration and breeding seasons is shown mostly by 
species that are cavity nesters either in trees or in cavities among rocks or in holes near the 
shoreline. These are species whose primary natural habitat is along wooded river corridors or on 
small wooded ponds. The smaller north pond surrounded by trees provides that landscape 
attraction.

Improvement of nesting habitats as well as loafing areas and security cover could be undertaken 
on both ponds, but opportunities for significant improvement appear greater on the south pond. 
Creation of more shallow water habitat, addition of pond-edge woody debris and installation of 
artificial nest boxes and caverns would all be helpful. However, it would not be wise to 
encourage Canada Geese as they can dominate a wetland and exclude other species.
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The Fort Missoula ponds offer a unique opportunity in the greater Missoula Valley to attract both 
migrant and breeding water birds such as swans, geese, ducks, grebes, shorebirds, loons and 
herons for enjoyment by visitors. To maintain attractiveness of the ponds for water-seeking 
species the birds must feel secure. Otherwise they will not visit or quickly leave. Managing 
human disturbance will be key to maintaining the attractiveness and security for visiting 
waterbirds especially during the spring and fall migration periods. Distances between waterbirds 
and the presence of humans that will not cause disturbance varies by species from about 150 to 
over 300 yards. An extensive review of research studies recommended a non disturbance set-
back buffer of 250 yards in order for most waterbirds to feel secure. This was reported in "A 
review of Human Disturbance Impacts on Waterbirds", by Kathi L. Borgmann in Audubon 
California 376 (2010). The information from this summary of literature can provide guidance for 
managing access and trail location for use by visitors.

eBird Data
The entire year data for the Fort Missoula Gravel Quarry ebird hot spot show 219 species for the 
past five years (2018-2022) and 231 species for past seven years (2016-2022). Comparing the 
five-year ebird data for the three-month May-July period with the Audubon spring breeding bird 
survey for the two months May 18 to July 14 shows close agreement in species observed. Only a 
few more species were observed during the 5-year ebird data period than during the Audubon 
spring 2022 survey.

Waterbirds: the year-long five-year ebird data show that 72 species utilized the ponds primarily 
during the spring and fall migration periods:

Ducks, geese and swans 33
Grebes 6
Loons, pelicans, cormorants 4
Gulls and terns 9
Shorebirds, herons and cranes 20

This significant number of waterbirds reflects the importance of the ponds in providing stopover 
resting and feeding sites for migrants, which is a critical habitat need in much of North America. 
Several of these species are unusual migrants in Montana.

Migrant Songbird Species: the year-long five-year ebird data shows that 77 species of songbirds 
utilized the ponds area as summarized in the following species families:

Thrushes 9
Sparrows 19
Warblers and vireos 16
Flycatchers 11
Blackbirds 9
Tanagers 4

The Audubon breeding bird survey tallied 43 species belonging to these songbird families with 
many of them showing evidence of likely breeding behavior. A comparison of the ebird and 
Audubon data shows that 34 more songbird species utilized the ponds area at some point during 
migration than observed during the Audubon breeding bird survey. This indicates that the ponds 
site is an important migration stopover for songbirds as well as waterbirds.
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Improvements to songbird habitat would include development of riparian areas surrounding both 
ponds. By creating more shallow water habitats around the ponds vegetative growth would be 
encouraged in those areas. Planting native vegetation would provide food along with roosting 
and nesting sites. For grassland species, reduction of noxious weeds and nonnative grass species 
along with planting of native grasses would provide more cover, food and nest site potential. 
Ground nesters, such as the three grassland species at the pond site, are especially vulnerable to 
predators such as raccoons, skunks, feral cats, and dogs. Any efforts to minimize these 
disturbances would enhance their breeding success.

Species of Concern
Eight species of concern were observed during the Audubon breeding bird survey (Table 9). An 
additional three species were observed during the spring time 5-year ebird period. The Barrow's 
Goldeneye, Hooded Merganser, Pileated Woodpecker, and Lewis's Woodpecker are species 
likely to breed at the Fort Missoula Ponds.

Table 9. Montana Natural Heritage Program Species of Concern

SPECIES
AUDUBON

SURVEY
EBIRD 

OBSERVATIONS
Clark's Grebe X
Horned Grebe X
Trumpeter Swan X X
Great Blue Heron X X
Common Loon X
Barrow's Goldeneye X X
Hooded Merganser X X
Pileated Woodpecker X X
Lewis's Woodpecker X X
Evening Grosbeak X X
Bobolink X X

Most common species & diversity by route
Totals for the most common songbirds are a sum of individual species’ observations over the 
five surveys. Although the totals may and do include duplicate counting of some individual birds 
over time, the totals may indicate the suitability of the habitat and the intensity of the species’ 
usage throughout the breeding season.
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Table 10. Most common songbirds over five surveys. 
SPECIES TOTAL SPECIES TOTAL

1 Cliff Swallow 405 1
1

Tree Swallow 77

2 American Robin 160 1
2

European Starling (nonnative) 75

3 Savannah Sparrow 121 1
3

Song Sparrow 71

4 Yellow Warbler 115 1
4

American Goldfinch 68

5 Vesper Sparrow 98 1
5

Warbling Vireo 57

6 Northern Rough-winged Swallow 97 1
6

Western Wood-Pewee 54

7 Cedar Waxwing 96 1
7

House Sparrow (nonnative) 50

8 Eastern Kingbird 89 1
8

Black-capped Chickadee 47

9 Western Meadowlark 80 1
9

Bank Swallow 47

1
0

Spotted Sandpiper 79 2
0

Black-billed Magpie 43

Similarly, the total species for each survey route are a sum of individual species’ observations for 
that route. The number of species indicates the level of species diversity for that route and 
habitat. Route 1 observed the highest number of species overall, which signifies the importance 
of the river riparian habitat to birds. The north pond, route 4, had the least amount of species 
diversity, but had the highest numbers and diversity of waterfowl, including the only nesting 
waterfowl.

Table 11. Total species observed by route.
TOTAL SPECIES FOR EACH ROUTE

ROUTE 5/18 6/4 6/18 6/30 7/14
1: SW corner of parcel along west 
boundary south to river 47 48 40 36 43
2: South pond to river along west 
and south shore 25 35 45 25 38
3: South pond along north and 
east shores to SE corner of parcel. 
Includes grasslands north of pond 31 36 28 29 30
4: North pond, including
grasslands to south of pond 23 32 22 23 28
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APPENDIX

Figure 1. Overview of Fort Missoula Ponds illustrating the four survey routes.
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