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Introduction

The Environmental Committee of St. Paul Neighborhood District 10 is undertaking a Natural Resource Inventory of Como Park.  The first phase of this inventory investigated bird populations in the park.  Several volunteers conducted monthly counts of all birds observed along six routes and one point count in the Como Park neighborhood for more than a year.  The purpose of this report is to report on the bird communities and the habitat they occupy.
In 1995, Ed Olsen from the City of St. Paul’s Forestry Department conducted a Natural Resource Inventory of Como Park using Relevé methodology (Olsen 1995).  This survey provided information about the plant communities present in the park, species list of plants, and relative abundance, but not absolute densities or cover to determine their importance in the community.  For example, Olsen indicated that buckthorn was abundant, but absolute densities were not estimated and how large plants were was not indicated, which can make a difference when considering different management activities and the effect they are having on the communities.
The bird species list and where these birds were found in relationship to the different communities was also limited.  The most common birds were associated with different communities, but the whole communities were not described, how common the birds are and how often was not indicated.

We had three main goals in this habitat analysis:

1) to describe the habitats available in Como Park that birds use;

2) provide basic descriptions about what vegetation is currently in the park so that any management in this area can be based on current information; and,
3) provide thorough baseline data with which to compare future vegetative changes based on management or natural activities. 

This project also had two educational aspects to it.  Four students from Environmental Science classes at Como Park High School helped in this project giving them experience with plant identification and habitat analysis. Josh Leonard, their teacher, also assisted and was able to use some of these techniques later in his classroom.  We also conducted a more thorough analysis of the woodland area south of Horton as part of the Como Park Woodland Restoration and Outdoor Education Center.
Methods

Bird Surveys

Bird surveys were conducted by nine volunteers along six routes and one point count.  Observers walked along a set route 1-2 times a month and recorded birds observed using the habitat (birds flying over higher in the sky were not recorded).  Bird routes were generally conducted early in the morning before 11am, though a few in the winter were conducted mid-day, but no later than 1pm.   Observers also were encouraged to avoid extreme windy or precipitation conditions.  
The routes (see map) were:

1) Chatsworth Woods – the two small woodlots on either side of East Como Blvd. where it meets Chatsworth St.
2) Lake – mostly followed the walking path around the lake.

3) McMurray Fields – a diverse route that started along the railroad tracks along Jessamine, then enters Audubon Woods (Hamline and Como Ave) and Como Woodlands along Horton Ave. and then finishes along the north side of McMurray Fields.  The habitat along this route was divided into McMurray Fields, Audubon Woods and Como Woodland.

4) Mid-Como – this route started west of the Como Lake Pavilion and headed southwest across Lexington at the overhead pass and then across parklands to the pine grove and then headed toward the Depot Station.  From there the observers headed north back toward the pavilion.

5) Northwest Como Park – started at Hamline and Arlington and followed the spine along the southside of the golf course, around the parking lot, before heading southwest toward the Conservatory.  The observers then wandered through the picnic areas and small ball fields south of the zoo.  The golf course habitat was separated from the rest of NW Como Park.
6) North Dale Recreation Center – a small route recording birds in the ball fields of the recreation center starting at St. Albans and Arlington and then proceeding in a clockwise direction around the fields and building.
7) Nebraska Woods – a point count was conducted adjacent to a small private woodlot west of Grotto on Nebraska Ave.

Bird population analysis

The bird survey data was analyzed two ways: 1) frequency of surveys where a species was observed and percent of all surveys that a species was observed, and, 2) average number of individuals per survey.  I also summed the average number of species at each site to give an index of abundance (not the actual average number of species observed for all surveys). 
Habitat data collection

We used two different habitat analysis methods depending on the habitat.  The routes in the more open areas were analyzed with a plotless method called the point-center  quarter method and the routes in the woodland area were censused using the fixed-point radius method. 
Point-center Quarter Method - Each route selected, except that through the Horton woodland area was divided into 200 m sections.  Within each of those sections, a random point was selected within 25 m of the route but not closer than 50 m from another point.  The location of this point was recorded on a Global Positioning System (GPS) unit.  Fifty points were selected along 5 routes (The habitat of the North Dale route and Nebraska Woods point count were not analyzed).

At each point, an imaginary infinite circle was divided into 4 quarters using cardinal coordinates.  For each quarter, the distance to the nearest tree, its identity and its diameter at breast height (dbh at 1.4 m) using a Biltmore stick was recorded.  Shrubs within 5 m of the point were identified and counted.   For the purpose of this study, a shrub was defined as any woody vegetation with a height < 3m or dbh < 4cm, so small saplings may be included in this category.  The percent cover of herbaceous vegetation within 10m of the point were estimated to the closest 10% and divided into basic categories: grasses, sedges, broadleaf herbaceous vegetation (forbs) and other.  Paths and the lake were also included in this cover estimation.  If a particular species dominated or a species of interest was present, e.g., an invasive, it was noted.  

Fixed Radius Plot Method - Within the woodland areas, three different forest communities have been identified (Olsen 1995, A. Robbins pers. comm.).   Within each of these smaller communities 3-6 points were randomly selected depending on the size of the habitat.  No point was closer than 25 m from another point.  The location of this point was recorded on a GPS unit for future reference.  
All trees and shrubs within 10 m of that point were identified and counted.  Diameter at breast height (dbh) of trees were also measured using a Biltmore stick.  The percent cover of herbaceous vegetation was estimated to the closest 10% and divided into basic categories: grasses, sedges, broadleaf herbs (forbs), and moss.  Paths were also included in this cover estimation.  If a particular forb species dominates or a species of interest wass present, e.g., an invasive, it was noted.  
Habitat data analysis

From these data, the following variables were calculated:

1) tree density (absolute and relative) of each species

2) frequency (absolute and relative) of each species

3) cover (absolute and relative) of each species

4) shrub density and frequency

5) species richness (number of species) for woody vegetation

6) herbaceous vegetative cover

Absolute density is the total number of stems/hectare (ha= 10,000 m2).  Relative density of each species is the proportion or percentage of the total number of observations of that species divided by total observations of all species which is helpful for identifying dominant species.  Absolute cover is the total basal area (cross-sectional area at breast height)/ha for a species. Relative cover is the absolute density of a species/total basal area for all species.  Cover variables indicate how much area the different species takes up in the habitat.  Also, comparing density and cover can indicate the general age of the trees and forest.  If density is high for a species, but cover is low, that indicates that the trees are generally younger trees and vice versa if density is low and cover is high, then the trees are generally older.   Absolute frequency is the percent of points that the species was detected.  Since the total absolute frequency often equals more than 100%, relative frequency (the percent of absolute frequency/total frequency) is calculated to standardize this variable.  Higher frequencies indicate a more uniform distribution of a species and lower frequencies indicate a more clustered distribution of individuals of the species (Mitchell 2007). 
Species richness is simply the number of species in the habitat and was counted only for the woody species.  Herbaceous vegetative cover was calculated as the average of the ground cover estimates at each of the points for that route.
Results

Bird communities of Como Park
A total of 101 surveys were conducted in 2006 with 108 total species observed. As would be expected, non-migratory species were the most commonly observed species (Table 1).  The top 10 species (Black-capped Chickadee, Northern Cardinal, American Goldfinch, American Crow, House Sparrow, White-breasted Nuthatch, American Robin, Downy Woodpecker, House Finch, and Blue Jay) are all considered residential species, except the American Robin, though it was observed all months except January and December.  These species are all common in wooded and/or open parkland habitats. 
The most abundant species, however, were those that tend to occur in large groups, such as, Canada Goose, Mallard, American Coot (Table 2).  Maximum counts for these species on Como Lake in the fall were, 600, 195 and 336, respectively.  Some of the most commonly observed species were also in the 10 most abundant species (Black-capped Chickadee, American Goldfinch, American Robin, House Finch, House Sparrow, and Northern Cardinal).  The Yellow-rumped Warbler rounds up the top ten abundance list because large numbers can be observed during migration (121 were observed during the 1 October 2006 survey in Northwest Como Park).

The Lake route had the highest number of species with 83 species observed during 17 surveys and an average of 23.5 species observed per survey (Table 1).  It benefits from really having two habitats – the lake and the adjacent parkland habitat which can attract many species during spring and fall migrations.  At least 31 species (37%) would probably not be in Como Park if it were not for the lake.  It also is a relatively long route which allows for more possible species to be observed.   The Lake route also had the most number of unique species, 15, which included 8 species associated with the water, but also 3 warbler species.  Two other species not observed during censuses were recorded – 1 Snow Goose and 1 Western Grebe.
Northwest Como, with 75 species observed in 2006, also is relatively long, had the most number of routes conducted, and has more than one habitat visible from the route (parklands with and without shrubs, ponds, woods) which explains its high species count.  This route also had a large number of unique species, 8, including 2 thrush species and 2 warbler species (Table 1).
The Mid-Como Park route meanders mostly through parkland habitat, but also includes some conifers which contribute to some habitat diversity, and therefore bird diversity – 56 species observed in 2006.  Many songbirds associated with woods were observed because this route sometime skirted some small woodlots (Table1).
The McMurray Fields route had 49 species observed which included many woodland species, including a Philadelphia Vireo but also some birds that prefer more open habitat, such as an American Kestrel (Table 1). 

The Chatsworth woodlots yielded 39 species, not including many unidentified warbler individuals during migration.  Nebraska Woods and North Dale Recreation Center had the lowest species counts; they both had less than 15 minutes of birding conducted at those sites and had only one habitat – wooded and open parkland, respectively (Table 1).  Cooper’s Hawks had been seen at Chatsworth and North Dale sites in 2005, but not during 2006 censuses.
Habitat Analysis
Chatsworth Woods – Hackberries were the most common tree making up 33% of the trees but they were mostly younger trees of small diameter and only comprised 22.5% of cover.  They were also well-distributed throughout the woodlot as indicated by the largest frequency. (Table 3).  Green ash, and then American elm, black locust and bur oak were also common in Chatsworth Woods, but Green ash provided the greatest cover. Buckthorn clearly dominated the understory making up 76% of the shrubs (Table 4).  The remaining understory was mostly saplings of tree species.  Approximately one-third of the ground was covered with forbs, but only a little grass (Table 5).
Lake – The lake had 18 species of trees observed along the shoreline with green ash the most common and providing the most cover.  Crabapples were almost as common but much smaller.  Shrubs were not as common along the lake and many species were young saplings, but a few true shrub species were found, e.g., chokecherry and  mapleleaf viburnum. Most of the ground was covered with either grass, wildflowers, and path. In a few areas we were close to where cattails and sedges emerged on the shoreline.
The McMurray Fields – This route was divided into the area surrounding the athletic fields, including along the railroad tracks and the Audubon Woods which included the small triangle of woods on the northwest corner of the fields. The area surrounding the fields is highly landscaped while that along the tracks is left mainly unmanaged.  The trees are generally small, as can be seen by comparing the absolute cover of trees around the lake (8.66 m2/ha) and those around the fields (2.88 m2/ha) which had similar densities (Table 3).  A mix of native, e.g., hackberry, and non-native species, e.g. littleleaf linden, have been planted around the field, while the railroad tracks had mostly green ash and American elm.  Shrub density was high along the railroad tracks with much buckthorn, sumac, wild rose and poison ivy (Table 4).  The fields were all turfgrass. 
McMurray Field route – Audubon Woods – There was little diversity of tree species (5 species) in the woods which were dominated by small-diameter buckthorn and some box-elder. (Table 3).  The shrub layer was also dominated by buckthorn, but had eight total species at the 4 survey points (Table 4).  The understory here was twice as dense as any other of the habitats sampled.  The larger section of the Audubon Woods had mostly garlic mustard and burdock for ground cover, the triangle next to the fields had a variety of native species, e.g. wild geranium, nodding trillium, Jack-in-the-Pulpit, and white baneberry (Table 5).
Mid-Como Park – The greatest diversity of trees (19 species) was found along this route, though it had the lowest density (63.1 trees/ha, Table 3).  No particular tree dominated, though hackberry and Scotch pine were the most common. The Scotch pine was mostly clumped in one grove by the eastern ball fields, explaining its low frequency. There are a few shrubby areas along this highly landscaped route, but we only ran into 4 Mulberry shrubs at the randomly selected points.  Ground cover was mostly turfgrass with plantain, clover and other lawn forbs.  
Northwest Como (Zoo & West picnic areas) – This route followed the mostly landscaped part of these areas which was 50% bur oak and green ash.  The dbh range for bur oak was between 25-76 cm.  The understory was predominantly Hackberry and Box-elder which accounted for almost 60% of the shrub density.  Ground cover was mostly turfgrass and associated forbs, though one point was adjacent to a garden.
Northwest Como – Golf course – This route started along the path that follows the “spine”.  There is a ravine on one side and fairway on the other side for the first two points.  Then the 3rd and 4th points followed a path into the woods. Box-elder, green ash and mulberry are evenly distributed in this area (Table 3).  Only 1 buckthorn tree was counted in the small wooded area, but it the most common species in the understory making up more than 1/3 of the density (Table 4).  The ravine and wooded area did provide for a variety of species in the ground cover but burdock, nettles and snakeroot predominated.
Como Woodlands – Though, three distinct subhabitats have been identified by St. Paul Parks staff (A. Robbins, pers. comm.), the woodlands will be described as one habitat
at this point .  A total of 21 tree species were discovered at the 14 samples surveyed (Table 3).  The most common tree was buckthorn, but most trees were <20 cm in diameter, so they contributed only 3.4% to the basal area cover in the woodland.  Green ash, bur oak, and black locust all contributed more than 10% to cover.  The understory was even more diverse with 24 shrub and sapling species (Table 4).  Buckthorn tops the list in density for the shrubs also, followed closely by thimbleberry which tended to cluster into impassable thickets.  Many non-native or landscape shrub species have invaded the woodlands, including buckthorn, Russian peashrub or peatree, and burning bush.  Some of the cherries were difficult to identify at this stage and at the beginning of surveys there was some confusion about this difference between choke cherry and black cherry.  Ground cover was clustered in some areas but approximately half of the forest floor was covered with forbs and grasses. 

Conclusions

A large diversity of birds can be found in the Como Park area because of the large area and the large diversity of habitats – lake, landscaped parklands of variable openness and closed-canopy woodlands.  Species common year-round in Minnesota are the most commonly found in most habitats, but large numbers of waterfowl can be observed during certain times of year.  Many warbler and other songbirds species can also be observed during migration along the lake and wooded areas. There is a wide variety of non-native plant species intentionally planted throughout the parklands that were not noted but buckthorn continues to predominate in the understory and subcanopy in many of the habitats.  The principal native trees in the park are green ash, hackberry, American elm and bur oak.  Maintenance of these habitats and return to more native situations would be desirable to preserve Como Park as a prime birding area for the City of St. Paul.
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