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A bstract 

This study provided information on the species composition of the riparian bird 

comrnunity. evaluated the impact of graring on avian species richness and abundance, 

and assessed avian habitat relationships relative to gazing in the Pembina Vaiiey, 

Manitoba. Birds were censused usine unlimited-radius counts at 27 gazed and 38 

ungazed point count stations h o u &  the month of June 1997. Fifleen habitat variables 

were measured in five 0.04 ha ( l 1 -3 m radius) circufar plots at 14 ungazed and 1 5 grazed 

point count stations. 

A total of 1028 individuais of 45 bird species were detected during point counts. The 

most abundant species on the smdy area were yeiiow warbler. cedar waxwing, red-eyed 

vireo. Least flycatcher. brom-headed cowbird . house wren and ci-coiored sparrow 

Tree species composition and variables refated to vegetation densiry. includin_p shmb 

densip. percent vertical cover. height of understory vegetation percent canopy cover and 

percent ground cover. were most important to habitat associations of Pembina Vaiiey 

birds. To some extent. livestock graàrig was found to influence these variabies and 

produce sites with cornparatively lower vegetation densities. Bird species richness, 

abundance and diversity were sirnilar on grazed and ungrazed treatments; however. bird 

species composition and representation of foraging and nestins g d d s  differed. 

Patchiness of vegetation on grazed sites continued to provide habitat for many bird 

species. Habitat associations suggened that veery. comrnon yellowhroat. gray catbird 

and yellow-throated vireo are most sensitive to sg-3 in this area. 



bfanaged grazing regirnes and sustainable forest management may be viable means of 

im proving habitat heterogeneity and sunaining regional bird species diversity while 

providing for the needs of habitat specidias. Land managers with avian habitat 

objectives in rnind. mus be waq of the influences of habitat patchiness on brood parasite 

and predator species and the reniiting "ecological trap" this may pose for many bird 

species. 
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Chapter 1 Introduction 

1.1 Background 

Vegetative cornrnunities dong rivers and nrearns have been rekrred to as the "aorta of an 

ecasystern" (Wilson 1979:82) due to their imporrance ta water, fish, wildlife, rangeland 

and forest resources. Known as nparian zones' these productive habitats require a balance 

between &en conflicting consumptive and non-consumptive uses (Krueper 1992). The 

need for multiple-use planning of nparian areas has been ernphasized (Fitzhugh 198 1; 

Heady and Child 1994) and requires that no one use damages the resources on which 

other uses depend (Sed-pick and Knopf 1987; Heady and Child 1994). Pnvately owned 

ripanan lands pose a panicular management challenge since land uses selecred may not 

recognise public values, such as warer quality or wildlife habitat (Firzhugh 198 1). but 

depend almosr entirely on landownefs choice (Heady and Child 1994). Athough 

zconomic factors are important determinants of landowner actions wjth respect to private 

lands, attitudes, misconceptions and lack of knowledge have been shown to have an even 

creater intluence (Leitch and Danieison 1979; Firzhugh 198 1 ; O'Grady 1990). A - 
fundamental tirst step to the preservation of dl riparian resources is ensunng that 

landowners have access to sound int'ormation on the mutual eEects of land use practices. 

Riparian areas provide important habitat for numerous wildlife species (Thomas el al. 

1979). and contain a critical source of diversity, particularly on the Great Plains 

(Sedpick and Knopf 1987). Within these habitats, the local avifauna represenis one of 

the rnost conspicuous and varied vertebrate soups (Stauffer and Best 1980). In the 

western United States, riparian vegetarion provides habitat for more species of breeding 
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birds than al1 other vegetation types cornbined (Knopf et al. 1988a). Studies of riparian 

communities have shown that bird species richness and abundance are geater in these 

habitats than in adjacent areas (Smith 1947; Emmench and Vohs 1982; Gates and Gidèn 

199 1 ), and this trend may be more pronounced in a~giculturai regons where the contrat 

in vegetation types is the most evident (Staufer and Best 1980). Zn prairie agricultural 

landscaues. these gaiiery forests are particularly important to wildlife. in many cases 

representing the few remaining patches ofhabitat for forest-dwelling species (Emmerich 

and Vohs 1982; Faanes and Andrew 1983; Anderson es al. 1984; Meents et ai. 1984). 

Livestock gazing is ofien the most pervasive influence on riparian areas (Dobkin er ai. 

1998). and manv - - wazing practices have bad adverse impacts in western riparian systems 

(Knieper i 992). The provision of succuient forage, shade. and water makes these areas 

parricularly attractive to iivestock when upland areas become hot and dry (Plarts 199 1 ; 

Heady and Chiid 1904). Livestock -a.zing within riparian zones can dramatically alter 

vegetation stnimre. density. and cover (Bock and Webb 1984: Ammon and Stacey 1997) 

and plant comrnunity composition (Sed-pick and Knopf 1987). Riparian birds have been 

shown to respond to these vegetative changes (Taylor 1986; Sedp ick  and Knopf 1987; 

Knopt' r: al. 198Sb). but may be differentially affected (Schulz and Leininger 199 1 ; Bock 

cf al. 1 993). Whereas a e ~ a l  forasers and ground forasers that pretèr less cover may be 

benefired by gazing (Bock et aL 1992). birds dependent upon the pound-shrub zone for 

nestuo and fora-ging are typically negatively impacted (Sedgwick and Knopf 1987; Bock 

er ai. 1993). Grazing - mav + result in a reduction in the overail level of bird species diversity 

of a site (Taylor 1986). or a shifi in species composition with diversity remaining constant 



( Schuiz and Leininger 1 99 1 ). Recent research has shown grazing to impact açian nest 

success, through the physical removai of vegetation which increases predation rates 

( Ammon and S tacey 1997), through increases in Brown-headed cowbird abundance 

Bock er d. 1 W?), and throu& nest trampling (Paine zr al. 1996 j. 

In south-centrai Manitoba, much of the Pembina Valley is privately owned and has been 

prone to land use contlicts (-MES Environmental 1997). The Valley is notabiy rich in 

resources and has been recognised for its potentid recreational value (Binmer 197 1; 

Pemer L996). tish production ( M E S  EnWonmentd 1997), and game production 

(Chranowski 1985). =Uthou@ littfe Somation is available on the avian diversity of the 

area results tiom a North Dakota study (Faanes and - - d r e w  1983 ) suGest that there is 

potential for species-rich bird communities as well. Land use throu@out the area iias 

been idenriiied as predorninantly aecultural in nature. with livestock gaz ing  occurrino 

dong 4O0i to 50% of the Pembina River (MES Environmentai 1 997). Whereas gazing 

has been associated with declines in water qudity and severe limitations in tish production 

(MES En\ironrnenrai 1097), irs etiFect on the avian communities is not known. Given the 

potentid importance of the Pembina Valley :O avian production, tilrther knowiedge of the 

bird species inhabithg the area. their habitat associations, and their responses to gazin8 is 

required. 

1.2 Issue Statement 

Gr&- has been identiiïed as the dominant land use in the Pembina Valley and has been 

implicated in declines in water quality and fish production. However, the influence of this 
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activity on avian populations is not known. RecoQnizins that a Large portion of the 

Pembina Vaiiey is private land under awcuiturai manasement. there is a need to rem-gnize 

rhe impact of private land use practices, such as grazing, on other values and aaivities, 

including wildlife species dependent on the planr cornrnunity. This snidy documented the 

bird comrnunity of a ponion of the Pembina Valley. evaiuared the impact of gazing on 

atian species richness and abundance within the vailey, and assessed avian habitat 

relationships relative to grazing. 

1.3 Objectives 

The pnmary purpose of this study was ro detemine the intluence of grazing on the avian 

cornmuniries of a ponion of the Pembina Valley. Specific objectives include: 

To characterize the bird community in the Pembina Vdey study area. 

To evaiuate the associations between bird species and habitat tèatures of selected 

aazeu and ungrazed sires withn the Pembina Valley. 
CI 

To compare the avian cornrnunities of seiected grazed and ungrazed sites within the 

Pernbina Vdey . 

To recornmend the range of habitat types and features required to sustain the qualiry 

ûf the Pembina Valley for Manitoba's bird species. 



1.4 Limitations 

This project was d e s i p d  to include a single season of field data collection. Point courns 

to determine avian species richness and abundance were conducted during June 1997. 

Potential difficulties with this design are related to seasonai and yeariy variation in the bird 

comrnunity. Point counts conducted during this interval are IikeIy ro detect the more 

vocal species on breeding territories at that tirne and may provide Iess information on 

species thar breed earlier (e.g woodpecker species) or later (e-g. -4merican goldfïnches. 

Cedar waxwings) in the season, and on those migrating through the area. As weil, 

sampling in a singe year may not yield results that are representative of the overall pattern 

of habitat use. since the bird comrnunity mav differ from year to year (Rice et ul- 1983). 

However. whereas there can be considerable variation in the presence or absence of rare 

species from year to year. annual species composition of dominant species typically 

remains constant ( S  hugm rr ai. 1978). 



Chapter 2 Review of Related Literature 

1.1 The Notion of Diversity 

Scientists have been obsening diversity relationships b r  years, noting that tropical areas 

contain more species than temperate, and that faunal diversity is associated with certain 

characteristics of the floral community. .More recently, %iolo@cal diversity-' has become 

a universaily sou& after comrnodity and a frequent goal of wildlife management and 

conservation. S pecies diversity is a measure of communïry information expresseci in terms 

of the number (richness) andor equitability (reiative abundance) of species comprising a 

communiry (Krebs 1989). W-hittaker ( 1975) States that diversiry can be measured at three 

scaies: diversity at a single site is known as ai'ha diversity, diversity between 

communities or habitats as hem diversity. and diversity among tommunities over a 

geographical area as ,iamma diversil. 

Sumerous studies have demonsrrated a iinear reiationship benveen habitat diversity and 

bird species diversity r Lack 1933; MacArthur and Mac-ahur  i36 1: Mac-hur iit al. 

1962; Hilden 1965; Wiens 1969; Roth 1976; .*derson and Ohmart 1977; Coay 1985). 

Both the plant species composition and stmcturai complexity are irnponant in determinin- 

the number and kinds of birds a given habitat is capable of supporting. Habitat diversity 

likely translates into foraging sites, nesting sites. and protection fiom the elements and 

from predators (Cody 1985). 

Strucrurdly. habitat diversity can be achieved thou@ both vertical and horizontal 

patterning of vegetation. MacArthur and MacArthur (196 1) documented the reiationship 



between foliage height diversity and bird species diversity, proposing that bird diversity 

could be predicted in tems of the height profile of foliage density. As weil as this venical 

compiexiry-, vegetation structure may vary horizontaiiy to produce patchy or 

heteroseneous habitats (Cody 1985). ifthe scale of this patchiness is small, as in the case 

of treefall Saps in forests. bird diversity may be enhanced. Roth (1976) found that a 

heterogeneity index caicuiated on severd s h b  and forest areas was positively correlated 

with bird species diversiry MacXrthur er ai. (1962) conduded that habitat patchiness was 

the principie factor afféeting bird species diversity and may have a yeater aEea than that 

of additionai vesetation layers. 

Through a study conducred at the Hubbard Brook Experirnental Forest, Sherry and 

Holmes (1985) determined that plant species composition was important in accountino for 

dispersion patterns of forest birds. -Mmv bird species seiected a cenain tree species for 

foragin,a. and some birds were present in the hrest oniy where a particuiar kind or 

combination of vegeration types was found. Plant species composition will likeiy be more 

imponant to habitat specialists. such as hgivorous and nectar-eating species, that reiy on 

the presence of specific plants. Knopf and Samson (1994) noted that habitat structure is 

correlated with species composition of the plant communiry, and suggested that the 

association berween vesetation structure and site diversity may be secondary to flonstic 

composirion at a sire. 

Wildlife species diversity is fiequently used as a mesure of habitat qudity (Van Home 

1983) and maximizuig this diversity is often the primary objective of habitat management 



and conservation. Maximizing habitat diversity is assumed to be the primary means of 

achieving maximum faunai diversity. Van Horne (1983) challenged tfùs apgroach, 

suggesting that some species are not adapted to areas of high habitat diversity (e.3. forest 

interior and oid growth forest specialists) and therefore achievine maximum diversity in 

the limited areas beino managed may not maxirnize diversity at a larger scaie. In fact. 

rnaxirnizing plant comrnunity diversity on a local scaie has been found to select for 

generdist wildlife species common to disnrrbed habitats and @ore sensitive species (Van 

Home 1983: Knopf and Samson 1994. Habitat diversity and wildlife species diversity 

will be positively correlated when the ratio of generaiist to specialist wildiife species is 

!ligh. 

2.2 Riparian Areas as Centers of Avian Diversity 

1 Description of western gaüery forest communities 

Vegetative ddiersiry md productivity are typically hi& in gaiiery forests. Nument-ric h 

soiis resulting kom penodic tlooding suppon greater plant biomass and diversity and 

cnable faster growth (Murray and Stauffer 1995). Disturbance plays an imponant role in 

the developmenr of riparian ecosystems (Reily and Johnson 1982) and the flood regme is 

a major factor accounting for the distribution and composition of nparian plant 

cornmunities. 

Johnson rr al. ( 1976) found that the stmcture and composition of a North Dakota @le- 

forest was strongly related ro stand age, and horizontal and venical position on the 

floodplain. Flood-toierant cottonwood and willow are typicaily the most abundant 



species on low terraces, experiencing relatively fiequent flooding. The soils of these 

young stands are sandy and low in organic matter. On the upper terraces, fl ooding occurs 

infrequently and stands reach a greater age. .An ash (Frayimu spp.). ~Manitoba maple 

(.-lcer negirndo). American e h  (Umm amerrcms), and oak (Querats spp.) assemblage 

predominates, and the nutrient content and available water capacity are higher due to 

increased organic matter content and repeated inputs of nutrient-rich siIt fiom past floods. 

Tree species diversity was found to increase as stands age, reach a maximum in stands 

with a m i m e  of pioneer and climax species, and deciine siightly in the oldest stands. 

Similar patterning ofvegetation in response to flood fiequency is seen in southwestern 

Manitoba's riparian forests (CFS i995). 

Siope ande and aspect were found to be detemiinanrs of stand characteristics in -iarth 

Dakota gdery forests (Wikum and Waii 1974; Kiilingbeck and Bares 1978; Killingbeck 

and Waii 1975). Killingbeck and Waii ( 1978) determined that aspect was the most 

important variable determining plant species distribution in northeastern North Dakota. 

On the east slope. the forest canopy was dominated by bur oak and basswood with a 

canopy ciosure of 96%, whereas the West dope cornmunity was dominated by bur oak 

(Quercus rnacrocarpa) and green ash (FraxirnrspennsyIvanrc~) and had a canopy ciosure 

of S2?/o. Species diversity was found to be geatest in mid-dope plots. 

2-22  Importance of western gdlery forests to bird species 

Over 6056 of neotropical migratory birds use riparian zones in the western United States 

as sropover areas durin3 migration or for breeding habitat (Krueper 1992). Athough less 
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than 1 % of the western landscape of the United States is covered by riparian vegetation. 

this srnall amount provides habitats for more species of breeding birds than the 

surrounding uplands (Knopf et al. 1988a). Gori ( 1992) attributes a greater number of 

breedine individuals and species in riparian zones relative to non-riparian zones to three 

main factors. First the availability of water. food and shelter attracts large numbers of 

borh predator and prey species. Second, plant growth and vegetative biomass are very 

hi-& producing multi-layered vegetation and greater food production. Third deciduous 

plant species characteristic of riparian zones invest in fewer chernical compounds to 

protect leaves from insect herbivores than coniferous species. allowing abundant insect 

prey for a i a n  consumption (Gon 1992). 

Ripanan zones in the West are also irnponant stopover areas for birds durins ïhe spring 

and fa11 migration. These forested areas have been shown to be extremely imponam for 

migratory jpecies by providing cover. food. and water in many areas of the West which 

are surrounded by habitats deficient in these cntical eiements (Wauer 1977). Stevens er 

al. (1977) determined thar western nparian areas contained up to 1 O rimes the number of 

migants per hectare than adjacent non-riparian habitats. with the greater number of birds 

us in  ~hese areas being accounted for almost exclusiveIy by the insectivorous bird foraging 

y i l d .  Skajen er al. (in review) evaluated the relative imponance of cottonwood-willow 

nparian comdors and isolated oases to landbirds migrating across southeastem .Arizona 

based on patterns of species richness. reiative abundance, densities. and body condition of 

birds. They concluded that ail riparian patches in the area were important as nopover 

sites regardless of size and degree of isolation/comecti~ity, and recornrnended the 
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protection of both small disjunct riparian patches and extensive riverine tracts in western 

landscapes. 

2.2.3  facto^ aiTécting birâs o f  riparian habitats 

Riparian systems are multi-use areas subject to a varîety of activities. including livenock 

orazing, logging, and recreation (Rumble and Gobeilie 1998). Activities that alter the - 
plant community of an area wiii exert a corresponrling infiuence on the bird community. 

In examining the actual and potentiai effects of vegetative changes on bird cornrnunities, it 

should be noted that bird species respond individualistically to alterations in their habitat. 

Every change that occurs wiit be beneficial to some bird species and demmental to others. 

Livestock Granng 

On upland sites, Light grazing can increase the productiiity of wiid pastures by 

encouraging the vigour and growh of plants. but heavy gazing cornpaczs the d, 

accelerares soi1 deterioration and erosion. results in reuuced photosynthetic capabilities 

and Oeath of plants, and pennits the expansion of unplatable plant species (Goudie i994). 

In riparian zones. grazing tends to be more destructive than in adjacent upland habitats. as 

cattfe compact the soi1 by hoof action, remove plant materids. and indirectly reduce water 

infiltration (Holechek iit al. 1989). but ais0 elirninate riparian areas altogether throus& 

charnel widening, channel aggading, or lowenng of the water table (Bock er ai- 1992). 

Glinski (1  977) determined that graPng by canle reduced cononwood establishment dong 

an .%zona creek, and predicted that the future width of the riparian zone would be 

reduced by nearly 60°/0. .Uthou& the grass-herb-shmb layer of vegetation is directly 



IZ 

affened by grazing, changes in overstory tree species composition, density, and 

demography rnay result from the lons-rem eifects of gazing on seedling sunival and 

regeneration (Sedgwick and Knopf 1 987). 

Bird species have been found to d s e r  in their responses to changes in habitat as a result of 

livestock grazing. Of43 songbird species studied in riparian woodlands, 8 responded 

positively. 1 7 were negatively affected, and 18 were unrespoasive or showed miceci 

responses Bock et ui. 1992). Species responding positively to grazing included aerial 

foragers associated with open habitats. ground foragers prefeming areas with relatively 

linle cover, and the Brown-headed cowbird, a species directly amaaed to livestock. 

Species negatively impacted by livestock grazing were those that nest and/or forage in 

heavy shmb or herbaceous ground cover, andor that may be parriculariy vdnerable to 

cowbird parasitism. 

The season of grazing rnay laqely detemine the extent of damage to plant cornrnunities. 

and this in mm deremines the extent to which the avian community is impacted. Wiens 

( 1  973) suggests that timing is more important in this respect than intensity. Kauhan and 

Knieger ( 1984) found year-long and spring-summer gazing to be particdarly detrimental 

to riparian ecosystems, whereas grazing during fdl  and winter has been shown to result in 

less darnage to vegetation (Pond 196 1 ). Kauffman et ai. ( 1 982) determined that fdl- 

grazing had no effecr on avian densities in a focthills riparian zone in Oregon. In their - 
snidy of a plains cononwood bonomiand in Colorado, Sed-.ck and Knopf (1 987) 

concluded that short-duration fa-grazing had no impact on breeding densities of six 



migratory bird species. Along with reduced impacts on veoetation dunng the fall and 

winter, impacts on bird communities are minimized at this time because populations are ar 

annual lows. 

Forestrv 

Forest- practices have profound effects on structure and composition of vegetation of a 

sire. and therefore have similarly larse effecrs on bird communities. Clear-cutting 

produces evenaged stands and results in near complete removai of the previous stand and 

a complete turnover in breeding birds (Thompson al a/. 1992). These harvesting methods 

wiIl result in a greater representation of early successionai stages and therefore m a t e  

habitar for eariy successional bird species. ï h e  dense foliage characteristic of seedling- 

sapiing trees planted foiiowing harvest can result in breeding bird densities, species 

nchness and abundance that are often similar to or greater than those in mature stands. 

However. area-dependent and forest interior species. and those adapted to characteristics 

of older forests are most negativelv affected by methods that produce evenaged stands. 

A t  a landscape level, avian diversity may be increased overd  if a broad range of age 

classes. including old growth forests, is represented. 

In selective loging, single trees or smalI groups of trees are periodically harvested 

(Thompson er ai. 1992). This method produces unevenaged stands and results in far less 

change in vegetation structure and the local bird communities. Stands have a weil- 

developed understory and sub-canopy due to fiequent canopy gaps, resulting in higher 

within-stand bird species diversity than found in evenaged stands. Selective loggins seems 
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to create and maintain stmcturai conditions that are suitable for species with a wide range 

of habitat requirements. Canopy gaps resulting tiom the tïarvest of single mees or groups 

of trees provide habitat for a variety of misant birds associated with young second 

growth forests or gaps. while maintenance of the mature tree component provides habitat 

for canopy-dwellers. At a landscape level, these methods do not create the same mosaic 

of early- and later-successional stands as ciear-cutting, and this may be more beneficiai to 

forest interior and area-dependent species. Selective iogging is a more appropriate 

method of harvesting intermediate shade-tolerant hardwood species found in riparian 

stands. 

In an analysis of the effeas of loggng on riparian bird communities. Pashley and Barrow 

( 1993) compared ciearcuts. goup  selections, and indikiduai tree selection, Clearcuts tàii 

io provide habitat for forest-dwelling species. Group selections may better mirnic the 

nanird dismrbance regmime and appear to achieve good densities of a fidl range of foresr 

migrants. Individual tree selection more cioseIy rnimics treefall disturbances, ailowing 

increasing light intensity to reach the forest floor, and promoting the growth of denser 

foliage beneath the canopy than in the forest as a whole. There are severai effects of 

singe tree and group selection Iogging which may be of detriment to bird species 

(Thompson rr al. 1993). Canopy eaps created by selective log_Pin_~ have been shown to 

procide access to nests by predators and cowbirds. resulting in reduced reproductive 

success. Removal of large trees from a stand rnay result in deches in numbers of bark 

forager. canopy-foliage gleaner and cavity-nester species. Tree species composition will 

change over t h e ,  singe tree selection maintaining shade tolerant tree species. and goup 
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selection maintainino tolerant and intemediate tolerant species. Shifting dominance to 

shade toierant trees may be detrimental to birds dependent on intoierant species for habitat 

requirements. 

Water level alteratiodstabilization 

Flooding dong riparian zones is one of the main factors determining the composition and 

diversi- of the plant community. The woody vegetation of gallery forests is under strono 

iduence of an environmental gradient associated with flooding frequency (Bell 1974). 

This mangement is a funaion of the respective tolerances of plant species to conditions 

of low oxygen and high carbon dioxide levels of the rooting zone during flooding and 

saturated soi1 conditions (Pashiey and Barrow 1993). 'iatural fluctuations between rhe 

high and low water levels generdy produce high species-richness of plants and relatively 

dense vegetation in fipanan environrnents (Wisheu ana Keddy 1989). 

Little research has examined rhe effecr of moderatina flood frequency and intensity on the 

ripanan forest ecosvstem. Johnson 22 uf. (1 976) sugsested that the removai of periodic 

sprinz flooding by resen-oirs in Norch Dakota resulted in a dedine in the establishment of 

.-lesr and C'lmus. a decline in diarneter growth rate for Manitoba maple, American e h  

and green ash, and lack of seediing-sapling stands of trernbling aspen (Pop~~hrs 

~ernziloidrs). Expected long t e m  effects of warer level stabilization included a decrease 

in the extent of the cottonwood/willow community. a decrease in diversity in transitionai 

and climax stands due to declining reproduction of dcer and L'lmus, and increasing 

reproduction of Fraritms. ReiIy and Johnson (1982) reached sirniiar conclusions &er 
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examining the effecrs of the Ganison Dam on .Missouri River plant cornrnunities. They 

added that floodplain trees at or near the edges of their geographical distributions may be 

particularly sensitive to changes in the hydroiogc regime. Such changes in plant 

comunity structure and composition can be expected to impact the avifauna. 

Habitat Fragmentation 

Edge effects influence breeding bird populations in two maui ways. Habitat patches with a 

hi& edge-to-area ratio have been shown to expenence higher rates of nest predation. 

Wilcove (1  985) examined rates of predation on artificial nests in forests of difrent  sizes 

in Maryiand and Tennessee. and deterrnined that predation in small forest f iapents  was 

geater than that in large fia-gtents. These habitats also expenence high rates of brood 

parasitism. Brownheaded cowbirds have been found to be more cornmon and active 

within 100 to 300m of the forest edge (Temple and Cary 1988). The forest hrenor 

normaily provides a d e  haven fiom brood parasitism but in a srnail forest. most or ail 

potentid nesting habitat may be  within IOOm of the forest edge. 

The combination of these two influences can resuit in significantIy reduced nest success, 

and has been blamed for declines in several species of vireos, warbiers, thrushes and 

flycatchers in the eastern Cnited States (.bkins 1995). Robinson al. ( 1995) testeci the 

hypothesis that reproductive success of nine forest bird species was related to regionai. 

patterns of forest fragmentation. They measured nest predation and brood parasitisrn in 

nine different midwestern landscapes, ranag fiom over 90% agicultwal land to more 

than 909% forest. Both nest prdation and cowbird pmasitism increased with decreasing 



percent forest cover for aii species. Parasitism levds of wood thrushes, tanagers, and 

hooded warblers. and predation rates on ovenbirds and Kentucky warbiers were so hi@ in 

the most fra-mented forests that insufficient numben of offspring were being produced to 

replace addt mortaiity. 

Srnall forests are unfavourable for nesting due more to characteristics of the surrounding 

Iandscape than to habitat characteristics of the forest itself (Askins 1995). In regons with 

few nest predators and cowbirds, nest success has been found to be sirnilar for farge and 

small foresrs. In contrast, landscapes fiagnented by agricultural fields expexience levels of 

nest predation and brood parasitism so hi@ that many populations of forest birds are not 

self-sustaining (Robinson er ai. 1995). In particular, populations of cowbirds and many 

nesr predators are higher in frapented landscapes where there is a mixture of feeding 

habirats (agicultural md suburban) and breeding habitas (forests and gnsslands). 

Riparian zones in a~cu l rura i  areas can be expected to have hi@ rates oibrood parasitism 

and nest predation. 

2.3 5Iethods: A Review of the Point Count Metbod 

Point counts have become the most widely used rnethod for sampling bird populations in 

recent years (Raiph er al. 1997). The point count method involves an observer recording 

al1 birds heard or seen at a singe point for a specified rime penod. It is seen to represent 

the besr compromise between economy of collection effort and precision and accuracy of 

the estimates of population trends or population indices (V-erner 1985). in this method, a 

coum refers to a singe session of nweying at an individual point; a point is a single 
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station fkorn which a count is made; and a sire is a location or tract that contains a series of 

points or stations (Buskirk and ~McDondd 1997). 

Fixed radius point counts involve sampling birds in a circular plot of a specified size. 

usually 50-m or 70-m radius. -Uthough sampiing fewer individuals than unlimited radius 

counts. rhis method has several advantages. First, counts tend to be Iess d e a e d  by 

observer emor due to weather, vegetation structure, "saturation" effects (inability of 

observer io accurately dininguish among individual birds due to their relatively hi& 

number within the area surveyed) and observer limitations (Petit er al. 1997). Observer 

error from these sources ~pically increases with plot size. Second. in bmdies in which 

patches or'continuous habitat are required. 50-rn or less fixed-radius circular plots can be 

used acrcss patches rhat Vary greatiy in size and shape. For example, a 50-m piot 

requires a minimum area of ody 1 OOm ,Y I00m (1 ha). .-Uternatively, an unlimited 

distance piot with an assumed radius of 158m (distance within which most birds are 

detected) requires a minimum area of N o m  X 300m (9 ha) (Petit rr d 1997). Where 

habitat patches are small. it rnay be difficult if not impossible to use unlimited radius 

counts and ensure sampling is being conducted within the habitat type of interest. Third, 

fixed radius counts rnay provide a bener means of exarnining habitat relationships. since 

thev permit measurement of vegetation characteristics in physicd proxirnity to Iocations of 

the birds. The main drawback of ked-radius point counts is that fewer individuals are 

sampled, and because of this a Iaqer number of stations may be needed to adequately 

sarnple rare species. -b weI1, observers need rrainirig to estimate the distance to the 

perimeter of circular plots. 



Cnlirnited distance point counts sample al1 birds detected at a given point. This rnethod is 

the simplest, since obsewers do not have to estimate distance to either the plot edoe or a 

singins individual (Wolf er ai. 1997). The main advantage to using unlirnited radius plots 

is that more individual birds are detected because of the larger effective areas surveyed 

compared to fixed radius plots (Thompson and Schwalbach 1997). 

The design of a point count monitoring system influences the abiiity of the technique to 

characterire the avifauna of interest, and needs to take into account tradeoffs between the 

quality of coverage from intensive sampling at single points and the staristical power of 

extensive çampling across manv points (Buskirk and bkDonald 1997). Greater coverage 

of an area can be achieved by increasing count duration. the nurnber of point count 

stations. or the number of visits to each station. 

The longer the count. the more likely the observer is to detect ai1 individual birds at a 

point. Since it is nor pracrical to use a count Iengh of several hours. we must find the 

duration at which the number of individuais encountered is maxirnized. Severai 

researchers have anempted to answer the question of optimal count length (Buskirk and 

McDonald 1997; Dawson rr ai. 1 997: Thornpson and Schwalbach 1997; Petit cil QI. 19971. 

and most recommend a duration of3 to 10 minutes. Longer counts (1 10 minutes) permit 

surveying of fewer points per unir field tirne. and this results in a smailer sample size. The 

observer is dso less likely to detect movements of birds into and out of the count area ana 

this rnay bias results (Woifet al. 1997). There are severai advantases to using a longer 



counting period: observers with less experience or hearing acuity are more likely to detect 

birds (Dawson sr al. 1997); bias renilting fi-om variation in species detection probabiiïties 

is reduced; and the presence or absence of a v e n  species is more accurateiy reflected for 

snidies in which bird-habitat relationships are of interest (Petit ci al. 1997; Savard and 

Hooper 1 997). 

Travel time between points intluences optimal count duration. Where the ~ o d  is to 

rnâuimize the amount of field tirne spent censusing, coums of < 5 minutes are more 

efficient when travel tirne between points is r 5 minutes. When travei time exceeds 10 or 

15 minutes. counts of 10 minutes duration become a more efficient use of field time 

itiuskirk and -54cDonald 1 997: Ralph et ai. 1997). 

Surveying a greater number of points increases the sampie size and this is thought ro be 

more important in detecting population trends than more thorou& coverage of sarnpling 

mirs (Smith el al. 1997). However. counr duration may need to be shortened io 

accommodate the time required to survey more points. Multiple visits to each point yiefd 

improved coverage and ensure more cornpiete species counts, but >3 counts per season 

are unwarranted (Smith er al. 1997). 



Chapter 3 Methods 

3.1 Study Are3 

The study area is located in the Pembina Valley (99" 15' lar., -19O 15' long.) in southcentral 

Manitoba (Figure 3.1). The Pembina River flows for a totaI of 550 km from its 

headwaters in the Tunle Mountain area. through southern Manitoba, and into Yonh 

Dakota where it ernpties into the Red River (MES Environmental 1997). The formation 

of the Pembina Valtey was detennined largely by the last continental glaciation (Bintner 

1971). During this tirne drainage to the north was inhibited by the ice mas ,  and large 

volumes of water flowing eastward along the southern e-xtremity of the glacier resulted in 

the formation of a deep channei. Since glacial retrear. cributaries of the Pembina have 

deposited sediments in the vaIlev forming ailuvial deltas which have served as natural dams 

and have formed the Pembina Valley lakes (Peiican, Lorne, Louise. Rock and Swan 

Lakes). .As a result of this glaciai history' the Pembina Valley foms a unique topographie 

t'earure in an ochenvise flat landscape 

The area studied in this project begins 3t Louise Lake and follotis the Pernbina Valley 

easrward to the east end of Rock Lake (Figure 3.1). It also includes two sections of the 

Long River. a tributary of the Pembina River. The riparian community along this section 

of the valley ranges tiom approsimately IOOm to greatsr than 1 km in width wirh 

surrounding land use being predominantiy ôgricultural. Overstol tree species include bur 

oak (Qtrerczts mncrocarpa), green ash (I;ra\ritnisperur~y~i~ai7icn), rrernbling aspen 

(Popdt is  rretnzrloides), western cottonwood ( P o p h s  delfoides), American elm ( h m  
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umencur~a), Manitoba maple ( A  cet- nqpmfo),  balsam po pIar (Poprhs OaZsumlfera) and 

white birch (Betuiapapyr+m). Woody plants common in the understory include 

chokecheny (Pnrnzrs virgir~rumz), pincherry (Prnincsperz~ylvar~rca). beaked naze1 (Coryit~s 

con~ntu), red osier do-wood (Cor~izrs sdor~flera), Saskatoon (Anrehlchier ahrfolia), 

highbush cranbersi( Yibzrnrnm opzrizrsj, and western snowberry (Si;mphoricarpos 

occidenzalis) (Bird 196 1 ). Wild sarsaparilla (Aralia nzrdïcaniis). hlse My-of-the-valley 

(hlaianrhernzrrn cariadense), nonhern bedstraw (Galitrm boreale), sweet-scented bedstraw 

(Guhurn frrflortrrn), black snakeroot (Sarricrrlu mariiundica), dewberry (Rtrbus 

pzrbescem), wiid strawberry (Frngaria sp.). meadow rue (Thalicrmrn sp.), and poison icy 

(Rhzls radica~rs) are common components of the herbaceous feyer (Bird 196 1).  

3.3 Shidy Site Selection 

Study sites were located along Rock Lake. Louise Lake. the Pembina River, and the Long 

River. -4 total OF  If sites (5 grazed. 7 ungrazed) were selected for jampiing the avian and 

plant communitirs (Figure 3 . 2 ) .  The main criteria For site seiection was location in 

riparian forest patches at least 300m wide, enabling the establishment of a transect running 

parallel to the shoreline, with iOOm of forest cover on either side. Patches aiso needed to 

be at least SOOm long to accommodate a minimum ofthree stations. each 300m apan. 

Slight differences in elevation. aspecr. slope. soils and past human activity ( e . g  cutting) 

resulted in sorne variation in plant cornrnunity composition. Grazed sites varied in the 

intensity and duration ofgrazing. DetaiIs of site characteristics are shown in Table 3-1 

and Table 3-2. 









3.3 Sample Design 

3.3.1 Avian Community Censusing 

UnIimited-radius point counts were used to measure avian species nchness and abundance. 

Transects were established within relativeiy homogeneous forest stands, l OOm frorn the 

water's edge. Individual point count stations were located along these transects, the first 

station being IOOm from the foresr edge and ail others 200m apan (Figure 3.3) .  Since it is 

assurned that only birds to a distance of IOOm wiil be detected, this ensured that birds 

counted were Iocated within the  forest habitat beine sampled and that individual birds 

were not counted at more than one station. Transects and stations were marked with 

flagging tape to faciiitate reiocation. 

Station 1 

Figure 3.3. Location of point count stations in relation to watercourse, habitat 
edges, and one another. 
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Three to seven point count stations were estabiished within each study site, for a total of 

27 p z e d  stations and 28 ungazed stations. The number of stations per site depended on 

the size of available habitat patches. and ease of acccss to and travel within the site (the 

observer must be able to conduct poinr counts at ail stations at a site on z single day, 

including a IO minute count, travel time between stations, and tirne to amve at first 

sration). Extremely dense bmsh on ungazed sites prevented the establishment of more 

than 3 stations in a number of cases. 

Point counts were conducted berween June S and June 30. 1997. Following a 1-minute 

equilibration period. ail birds heard or seen over a 10-minute interval were recorded. The 

approximate location of each individual was mapped on a data sheet (Appendix A). 

Recording the presence of birds in this manner and noting possible rnovements is 

suggested as the best way to minimize duplicate records (Welsh 1997) Birds suspected 

to be > jOm €rom the point count sration and birds flying over were recorded separately. 

Data were not lirnited to territonal or singing males. although these would comprise the 

rnajority of records. Csnsuses were conducted from approximately 30 minutes prior to 

sunrise until 0930 C.D.T.. and did not occur on days with rain or high winds. One 

observer was used chroughour rhe study Two counts at each station yielded a total of 54 

counts on grazed sires and 56 counts on ungrazed sites. Smith rr di. (1997) suggest thar. 

to compare bird abundance among different treatments. 50 counts per treatment should be 

sufficienr ro detect most biologically meaningful differences. 



3.3.2 Vegetation Sampling 

Vegetation rneasurernents were taken throughout the month of Juiy 1997 and generally 

foliowed the methodology of Wildlife Resource Consulting and Silvitech Consulting 

(1995). Due to time constraints, a subset of the avian point count stations were randomiy 

selected and sampled, a minimum of 2 per site. for a rota1 of 14 grazed and 15 ungrazed 

stations. 

Habitat features were measured in five O O 4  ha ( 1 13m radius) circular plots clustered 

about the  avian point count station (Figure 3.4). Four of these plots were located 5Om 

frorn the centre of the point count station in the cardinal directions. and the fifih plot 

~d'' 
Point count 

station 

Figure 3.1. Design used to ssmple vegetation rt a subset of point count stations. 
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utilized the station itseif as its centre. Since the observer can detect birds to a distance of 

lOOm and frequently only to within 50m or less, this ensured that much of the vegetation 

in which birds were detecred was sarnpled. The sampled area was defined by two 72.6111 

ropes, intersecting at the plot center, and oriented in the cardinal directions. Within each 

0.04 ha plot, the following measurements were taken (Wildlife Resource Consulting and 

Silvitech Consulting 1995): 

1 .  Species and dbh of ail live trees; dbh and decay class of al1 snags. Decay classes were 

based on the percentage of rhe original limbs still present (Decay Class 1 = least 

decayed. most smaller branches and ail major branches present. Decay CIass 2 = 

intermediate decay. mosr major branches present. Decay Class 5 = most decayed. tmnk 

only). 

2.  Horizontal cover was estimated with the use of a dtnsiry cloth divided into four height 

intervals: 0-03m. O 3-lm. 1-lm. and ?-;m. The cloth was hrld up at the penmeter of 

the plot for each ofthe four cardinal directions. and ~ h e  obsener estimated the 

proportion obscured by vesetation for each of the four height intervals. 

3 .  Shnib density was estirnated usino four 10m' ( 1.7Sm radius) subplots located 10m 

away corn the center of  the O.OJha plot in the cardinal directions. For each subplot the 

observer counted the number of woody srems < k m  dbh. 

1. Oversory and understory canopy heights within the OO4ha plots were measured with a 

clinorneter. 

5. Canopy cover and sround cover were estirnated by sighting through an ocular tube. 

The observer waiked along t h e  I 1 3 m  nonh and south axes siehtino up to the canopy 
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and down to the ground. A total of 20 upward and downward readings were taken to 

indicate the presence or absence of vegetarion a t  the intersection point of the ocular 

lense. 

6. The five most dominant shmb and herb species in each 004 ha plot were ranked from 1 

to 5 and recorded. 

3.4 Data Treatment 

Since two poinr counts were conducted at each station, the hioher value for each bird 

species was used as a station estimate. Each bird detected. male or female, was counted 

as a single individual. It is frequently assumed that each singing male bird is paired with a 

fernale. so for every singing male detscted two individuals are use4 in abundance 

calculations. There are two main rasons why ihis was not done in rhis srudy First, the 

assumption that every singing male is paired with a female may nor be accurate, since 

unpaired males also sing ro nrnszcr mates. Following this assumprion rnay therefore result 

in an overestimare oiavian abundance. Second. in rhis case the bird communiry was 

sarnpled during the peak of the breeaing season for neotropical rnigratoy birds only. 

Since many resident species would have finished breeding by this time, it would be 

erroneous to assume that they were still paired with tèmales. ;\gain. making the 

assumption that al1 males are paired wouid overestimate abundance. AI1 individual birds 

detected therefore received an abundânce vaIue of I 0 .  

Flyovers and distant birds were dealt with on an individual basis. Flyovers such as Canada 

Grrse. knerican white pelicans. and Franklin's gulls not part of the forest bird cornmunity 



were exciuded, whereas American goidfinches and Cedar waxwings remained in the 

analyses, since there was evidence that these species were using the forest habitat at that 

time. Distant birds suspected or verified as being outside of the  habitat being sampled 

were eliminated fi-orn the analyses. This incIuded Anerican crows recorded at >50m fiom 

the point count station, as weIL as Common Snipe, Rsdwinged blachbirds and 

Yellowheaded blackbirds. 

To characterize the bird community of the Pembina Valley in generai, point count data for 

ail 12 sites (55 point count stations) were pooied. Avian abundance was detemined for 

each species by surnming al1 individuais of each species for ail sites combined. It has been 

suggested thar while riparian areas have diverse bird communities. many of the species 

inhabiting these areas are ecolo,oical generalists (Knopf 1986). and of lower conservation 

concem rhan species with specific habitat requiremenrs and narrow ranges. For this 

reason. effons to characterize the bird comrnunity or' the Pembina Valley were geared in 

pan toward identi-ins the relative conservarion concern of species detected. Two 

measures of species wlnerability cornrnoniy used by the landbird conservation 

organization Panners in Flight were detemined for species detected in the Pembina 

Valley: breadth of breeding distribution and provincial abundance rank. The proportion 

of the bird community represented by neotropical migrants was also calculated due ro 

particular concern over this segment ot'rhe avifauna. 

Conespondence halysis and Canonical Correspondence .lnalysis were used to evaiuate 

habitat associations of bird species censused. To prepare data for this analysis. a mean 
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value for each environmental variable was determined for each of the 12 sites. Mean avian 

abundance was aiso deterrnined for each of the 12 sites. and calculated for individual 

species, foraging guilds, 

To assess differences in 

and nesting ~uilds.  

bird cornmunities between grazed and un-razed '?reatment 

croups", values within each site were taIlied and sites were used as replicates in analysis of - 
grazed versus ungrazed. Avian abundance for a treatrnent was defined as the total number 

o f  individuals of each species occum-ng in that treatment. Each bird species censused was 

assigned to o n e  of nine foragine guilds and one of six nestino guiids (Xppendix B), to 

determine whether differences in abundance between treatments were related to specific 

habitat components. .Abundance per guiid per treacment was determined by surnmine 

individuais of al! species representing a guild for each treatment. 

3.5 Data Analysis 

hlultivariate methods (Correspondence -4nalysis. Canonical Correspondence Anaiysis) 

were used to study habitat associations of the birds of the Pembina Valley. Habitat studies 

are typicaily characterized by numerous inrerdependent variables, and it is more efficient 

to use multivariate methods that take these interdependencies into account rather than  

separating and examinin- each variabie individualIy (Morrison, Marcot and Mannan 

1998). Correspondence .Analysis (CA) was used to determine associations botween tree 

specirs and srudy sites as weil as between bird species or ~ui lds  and study sites. This 

method is suirable for use wirh non-linear data sets and perrnits a graphical representation 

of the relationships between individuals (sites) and variables (tree species or bird 
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species/guilds). The analysis was nin  with basal area of tree species and with three avian 

data sets: abundance of individual species per siation per site. abundance of foraging 

guilds per station per site. and abundance of nesting guilds per station per site. Canonical 

Correspondence Analysis is a rnethod for quantifiino the relationship between nuo sets of 

variables rneasured on a set of individuais and permitted us to assess the relationship 

between avian abundance dara and habitat variables for each site (Ter Braak 1987). The 

analysis was mn using abundance of individual species per station per site. Habitat 

variables derived from vegetation rneasuremenrs and used in CCA are listed in Appendix 

C. 

To test for siznificant differences in avian use of p z e d  and u n p z e d  rreatmenrs. 

environmental data for sach trearment were pooled. and t-tests were conducted (a=0.05). 

Bird species diversiry. herbaccous plant diversity and s h b  species diversity on grazed and 

ungrazed sites was compared by calculating a Shannon-Weaver Diversity Index (H=- 

Xpilnpi) usine data on pooied - erazed and ungrazed sites. Diversity indices express the 

number (richness) and equitability (relative abundance) ofspecies comprising a biological 

cornmunity, and lar-er values indicate geater diversity. Values obrained were then 

converted to Effective Species Richness. a more interpretable index ( ~ = e " )  (Krebs 1989). 

Diferences in the nurnber of individuals representing foraging and nesting guilds were 

t ~ e d  usine a x' test for hornooeneity - (u=0.05). 



Chapter 1 Results 

4.1 Vegetative chanctenstics of study sites 

4.1. I Tree species composition 

Bur oak and green ash were the m o n  abundant tree species on the snidy are* rosether 

representing 75.8% of al1 individual trees measured. Figre 4.1 shows the relative 

proponion of tree species present at each site based on basal area. Bur oak and green ash 

were each present at 1 1 of 12 sites, and sites were generdly dominant in one of these two 

species. Tremblino aspen and klanitoba maple were the next most abundant species. 

.t\merican elm was found aimost exclusively on the adjacent gazed and ungrazed 

Crayston sites. Baisam poplar. Western cottonwood, and White birch were aii 

sporadicaily distrïbured and uncornmon on smdy sites. Shmb species reactiing >5cm dbh 

are shown in Figure 1.2. Chokecheny reachea this size class on ail un-pzed sites. and on 

the grazed Dekoninck site. There was a very low occurrence of al1 other shmb species in 

rhis size class. Data on number. mean dbh and density of al1 cree species by site appear in 

Appendis D. 

Conespondence .halysis was used to produce groupings of study sites by similarities in 

rrer species composition based on the totai basal area ofeach tree species (Appendix E). 

Figure 4.3 shows the relationship of tree species to one another and the placement of sites 

based on tree species composition. Sites appear to Ml into one of two main goups, one 

located to the right of the figure (Steel, CraystonC. CraystonG, DougIas, Dekoninck and 

Sutton) and one located to the left (Shaw, DearsIey. W M A  Bell, Howetl, and Friesen). 

Most of the sites to the right are correlated with high basal area of Bur oak andor 
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Figure 4.3. Results o f  CA coaducted on basal ana of tree spccies. 
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Amencan elm. Sites high in -Manitoba maple are siniated in the bonom left corner of the 

fipre, and inchdeci Fnesen and ro some extent. Howell. Sites in the rop lefi comer 

( Dearsley. Shaw and L W + )  are dorninared by Trembling aspen. Green ash was 

widespread across sires and is theretore Iocated centraily. although Bell and Howeii were 

dorninated by this species. Four of the five grazed sites were quire similar in tree species 

composition and this wiU have a bearing on other plant community characteristics. The 

intluence of ~~g on bird cornmunities may be confounded by inherent Merences in 

the vesetation of individuai m d y  sites. 

4 1.2 Distribution of tree si= clmses 

Grazing frequentIy causes a reduction in srand regeneration resultinq in the prevalence of 

older mes. To deterinine whether this effect was felt in rhe Pembina VaiIey. individuais 

of the four inost abundant tree species (Bur O&. Green ash, Trembling aspen and 

4Ianitoba mapie) were grouped into seven IO-cm dbh classes. For each of these species. 

a size slass fkquency distnïurion was developed for pooled gaz& sites and pooled 

ungazed sites (Fipre 4.4). There were slightiy fëwer Sur oak beionging to the 5-14.9cm 

size chss on gazed sites. and more belonging to the 15-24.9cm and 25-33.9cm classes. 

Green ash were actively regenerating on ungazed sites. as evidenced by the prevalence 

of young, 5- 14.9cm irees. wfile there were fewer indic;iduais in this size class on gazeci 

sites. The dis~ributions of Manitoba maple were s i d a r  between grazed and ungazeci 

sites. dthough there were sIighly more 1 5 - 2 U c m  indit-iduais on gaz& sites. There 

were iaqe numbers of 5- I3.9crn trembting aspen individuais on gazed sites, and fewer 



Figure 4.4. Distribution o f  dbb chss« o f  the four most common tree species on the 
study area, for grazed and ungrazd treatments. 



individuds in Iarger size classes. In contrast to this. there were very few small 

individuals on un-pzed sites. and comparatively more 15-24.9cm individuals. 

4.2.3 Snags 

In total- 355 Class 1 individuals (least decayed), 1 8 3  Class 3 individuals (moderately 

decayed). and 368 Class 3 individuals (most decayed) were measured on d l  study sites. 

Snag density was typically low with the highest density of al sites being 7.3 snags per 

plot (Sutton), and the lowest density O. 1 snags per plot (Howell) (Appendix F). Sutton 

had the most Class 1 snags largely due to high numbers of dead bur oak. Figure 4.5 

shows the relative proportion of each decay ciass based on basai area occurring at each 

site. The first six sites (Sunon, Crayston Howeil, Steel. Dekoninck Crayston) d l  appear 

10 be dominated by ciass 1 snags. while the last six (Douglas. Beii. W W L  Shaw, Friesen 

and Dearsley) contain proportionally more class 2 snags. Dearsley is the oniy site with a 

sifificant proportion of cIass 2 snags. 

41 .4  Shrubs 

Table 4- 1 shows the mean number of s h b  stems per subplot. Ungazed sites W4. 

Dearsley. Shaw and Bell contained amon3 the hi_ahest shrub densities of al1 sites. Surton 

aiso had a high shmb density value. and this was primari- due to the presence of 

numerous Io w-lying Western snowbemy. Howeil and Dekoninck had comparatively 

dense shrub cover. but this was accompanied by high patchiness of shmbs as indicated by 

the higher standard deviations obtained for these sites. Friesen, Steel, and p e d  

Crayston had the lowest s h b  density. 





Lrngazed sites had more shrub stems per I OmL subplot than grazed sites, but this 

difference was not si-gificant (Figure 4.6). 

Table 1-1. Wean number of shmb stems per 10mz subplot for individual sites. 

Gazed sites 
Sutton 
Crayston 
Hovvell 
Steel 
Dckonirick 

Ungtazed sites 
Crayston 
Douglas 

WMA 
hîw 

F riesen 

Figure 4.6. Comparison of sbrub density between grazcd and ungrazed treatments. 



4.1.5 Vem-cal Cover 

Table 4-2 shows percent cover values at four height classes for all individuai sites. The 

same pattern was evident for grazed and ungrazed sites: percent cover was greatest for 

the O to O.2m class. and declined throu* the 0.3 to 1 m 1 to 2m. and 3 to 3rn classes. 

Higher percent cover values were obtained at al1 height classes on ungazed sites. Based 

on venicai cover values, BeU, Shaw and Dearsiey were the most densely 

vegetated sites. The ieast densely vegetated sites were Sunon. Dekoninck Steel and 

gazed Craynon. Howeli again had dense but variable cover, as indicated by the hi@ 

standard deviations. Fnesen had the lowea percent cover values of ai1 ungrazed sites at 

the 0.3 ro I r n  1 ro 2 n  and 2 to 3m height ciasses, and this cover \vas variable at higher 

classes. Cngrazed sites had significantly greater percent cover values than gazed sites at 

p<O.Oj. n= 12). and 3 to 3m (t=2.262. p<0.O5. n= 12) height intervals (Figure 4.7) 

TabIe 4-2. Mean percent vertical cover in four cover ciasses for individud study 
sites. 

&ver ckss  
O 20 0.3m 0.3 20 lm Ito2m 2 to 3m n 

Grazed sites Mean sd Mcin sd Mean Jd Mean sd 
Sutton ô4.69 32.94 18.75 25.00 0.63 2.50 0.00 0.00 80 
Craystm 87.02 21.86 49.71 35.55 14.33 24.01 5.87 20.60 52 
Hawctl 72.00 42.50 71.38 42.64 64.1 3 42.83 56.88 45.43 40 
Steel 75.00 30.53 43.17 35.32 16.92 29.86 15.75 32.47 60 
Dekoninck 61 .O7 37.98 41.79 42.08 26.52 43.45 25.00 43.69 50 

Chrgrarcd siles 
Crayston 100.00 0.00 90.00 17.72 62.1 3 42.00 40.88 39.02 40 
'Do ugtas 98.61 8.33 5 8  22.68 68. 19 38.64 35-23 44.85 36 
'Bell f 00.00 0.00 98. t 3 6.67 92-75 23.20 64.00 30.1 1 40 
M A  97.92 8.35 96.67 12.38 94.50 20.84 78.83 36.22 60 
Shaw 100.00 0.00 97.22 13.66 95 -83 18.42 91.67 22.36 40 
Friesen 99.38 3.95 79.63 29-79 38.75 43.61 35.50 44 -88 40 
Dea rs ley 98.61 3-81 93.06 15.37 89-1 7 23.22 û4.31 25.97 46 



17 Grazed 
El  Ungrazed 

Cover classes 

Figure 4.7. Cornparison of percent cover in each of four height ciasses berneen 
grazed and ungrazed treatments. 

4.1.6 Gruund and Cnnopy Cover 

Table 4-3 contains percent canopy cover and percent gound cover values for ail 

individual sites. The highest sanopy cover was reached at ungrazed sites Shaw. Douglzs. 

and Dearsley and the lowest at Friesen Steel. and Dekoninck. The hi#est ground cover 

was reached at Friesen. grazed Crayston and Suaon  and the lowest at Shaw. and 

Dearsley. Howefl was the mon variable in canopy cover. but one of the least variable in 

ground cover. in senerai. percent canopy cover and percent ground cover were inversely - 
related. Grazed sites tended to have h i a e r  gound cover and lower canopy cover. and 

ungrazed sites Iower ground cover and higher canopy cover. Friesen was again the 

exception to the rule. havins unusuaily low percent canopy cover and unusually high 

percent ground cover. Grazed sites had lower percent canopy cover and higher 



Table 4-3. Mean percent canopy and ground cover at aM studv sites, Pembina 
- - - 

Valley. :Manitoba. 

Çanopy cover Gnwrnd cover 
Grazed sites mcdn sd mean sd n 
Sutton 56.00 7 9.84 80.50 12.23 20 
Cmyston 71.15 10.83 89.62 8.53 73 
Howell 63.00 31 -46 79.00 7.35 f0  
Steel 45.67 29.51 77.33 21 -20 15 
Dekonirick 49.00 29.47 69.00 16.39 15 

Ungrazed sites 
Crayston 71 .O0 24.36 n.50 14.58 10 
Douglas 79.44 11.02 77-22 7.12 9 
Bell 69-00 14-87 70.00 20.14 10 
WMA 63.00 18.01 55.67 19.44 15 
Shaw 84.5 1 3.63 49.00 18.38 10 
Friesen 40.50 27.43 92.00 7.89 10 
Dearsley 72.00 20.17 56.50 11 -32 10 

canopy cover ground cover 

Grazed 
a Ungrazed 

Figure 4.8. Cornparison o f  percent canopy cover and percent ground cover between 
grazed and ungrazed treatments. 



gound cover than ungrazed sites (Figure 4.8). 

4 1 . 7  Understory and fierstory Height 

Table 4-4 shows the average overstory and understory heights for al1 snidy sites. .Mean 

overstoq height oeneraily varied linle across sites, with a range of9.29m (Dekoninck) to 

I 5.311 (Crayston). Shaw. and Dearsley reached the greaten mean understory 

height, and the -ed Crayston and Dekoninck sites the lowest. Sutton was the oniy site 

that lacked an understory layer entireiy. Ungrazed sites had a siightly greater mean 

overstov height than grazed sites, and a si-dcantly greater understory height ( ~ 2 . 2 2 8 ,  

p<O. OS. n= 1 2)(Fiwre 4.9). 

Table 4-4. .Mean oversto- and understory height for al1 study sites. Pembina 
Valley. Manitoba. 

Overstory Height Understory Heignt 
Grared sites Mean sd Mean sd n 
Sutton 13.65 1.39 0.00 0.00 20 
Crayston 15.27 3.48 0.12 0.42 13 
Howell 12.20 1.75 2.45 1.42 10 
Steel 11 -60 6.21 2.37 2.36 15 
Oekoninck 9.29 4-1 5 2.13 1.32 15 

Ungmzed sites 
Crayston 15.30 2.87 2.65 0.71 10 
Douglas 13.89 3.30 3.1 1 2.38 9 
Bell 12.60 1.90 2.90 0.84 10 
WMA 13.75 1.76 6.75 3.36 15 
Shaw 13.70 2.71 4.30 2.18 10 
Friesen 14.20 8 -26 3 .25 2.42 1 O 
Oearsley 15.00 2.16 4.30 2.15 10 



Overstory Understory 

O Grazed 

Figure 4.9. Cornparison of average overstory and understory height beâween grazed 
and ungrazed treatments. 

4 1.8 Herbs and Shrubs 

Effective Species Richness and Percenrage Similarity were calculated on herb and s h b  

data (Table 4-5). Herb diversity was simiiar on gazed and ungrazed plots. but species 

composition of the herbaceous community differed. S h b  diversity of grazed plots was 

siightly greater than ungrazed plots, and the two treatments held more shmb species in 

Table 1-2. Effetive Species Richness and Percentage Similarity calculated on 
herbaceous and shnib species o f  grazed and ungrazed sites. 

Gfazed Ungrazed 

H e m  
Effective Species Richness 14.1705 14.5036 
Similanty 49.26% 

Shnlbs 
Effective Species Richness 11.69ô5 1 0 A958 
Sirnilarity 68 .26% 
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Abundant species were defined as those ranked as one of the five most common species 

on a plot and dominant species were those ranked as the singe most common species on 

a plot. Appendix G shows ai1 herbaceous and shrub species ranked on gazed and 

ungrazed plots. 

Grasses were dominant at gazed sites, accounting for 97.3% of ail first ranked herbs. 

Abundanr herb species included Northern bedstraw, Canada violet, -Meadow rue. and 

Common dandelion. Dominance was shared by Wild sarsaparilla (45.9% of first 

rankings) and grass species (1 1.3Q6 of first rankings). Other abundant herbaceous species 

on ungrazed plots included Nonhem bedstraw, _Meadow rue. Poison ivy, Wild 

strawbeny, and Sweet-scented bedstraw. 

Western snowbeny (60.396 of first rankings). Beaked hazelnut (16.4% of first rankings). 

and Chokecherry ( 1  1 .O?% of firsr rankings) s h e d  dominance on grazed plots. comprising 

37.796 of first rankings. Six other species made up the remainins 12.3%. Saskatoon 

Wild rose. and Hawthorn were aiso abundant on grazed sites. Beaked hazelnut had the 

majoriy of first rankings (68.93/0), with the  ne,- most dominant species, Chokecheq. 

having only l ? . X  of first rankings. However. Chokecherry ranked in top 5 species in 

S6.T0/o of cases, and was therefore present on nearly d l  ungazed pIots. Saskatoon and 

Western snowberry were aiso quite common. 

M e n  tree seedlings are exarnined separately, Amencan elm, bur oak, and trernbling 

aspen were ail cornrnon on > 10°/o of grazed plots, and Manitoba maple followed closely 
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behind this at 9.6% of plots. Green ash was ranked as abundant on only 3 plots. On 

ungrazed plots. oak seedlings were abundant at roughly mice as many plots, and Green 

ash seedlinss at roughly four tirnes as many plots. There was tow representation of 

Trembiing aspen (6.8%), kianitoba maple (4. 1°/a), and .Amencan dm seedlings (2.7%). 

4.2 Avian community 

4.2- Z Characterisn'cs afthe Pembina V d f q  bird community 

h total of 1025 individuals of 45 species were detected during point counts (Table 4-6). 

Incidental observations in the study area increased the total number of species to 73 

( Appendix H). When results for al1 sites are combined. the most abundant species was 

Yellow warbler. with a total of 200 individuais representing rougkdhiy 20% of d 

observations. This was aiso the only species observed at dl 55 point count stations. 

Other frequenrly observed species inciuded Cedar wanving (78 individuals), Red-eyed 

vireo ( 7 2  individuds). Least 8 -catcher (6  1 individualsl, Brown-headed cowbird 15 1 

individuals). House w e n  (50 individuals). and Clay-colored spmow (50 individuals). 

These species were quite evenly distnbuted throughout the study area al1 but the Clay- 

colored sparrow beino observed at >60°/0 of stations. Many species were uncornmon on 

the m d y  area (Figure 4.10). nineteen of the 45 species (42.204) having fewer than !O 

observations and seventeen species ( 3  7.7%) being observed ar < 1 OOG of stations. 



Table C6. Bird specics censused during point couats at aiJ sites, showing botb the 
total number of individuah detected and number of point count stations 
at which each species was detected 

(in order of abundance) 

Cedar waxwing 
Red-eyed vireo 
Lrast fiycatcher 
Brown-headed cowbird 
House Wren 
Clay-coloured sparrow 
G reat-crested flycatcher 
American goldfinch 
Song sparrow 
Northern waterthmsh 
Amencan crow 
Warbling vireo 
Chrpping spamw 
Eastern wood peewee 
White-breasted nuthatch 
Northern offole 
Mourning dove 
Veery 
Rufous-sided towhee 
Rose- breasted grosbeak 
Black-and-white warbler 
Gray catbird 
Black-ca pped chiclcadee 
Arneflcan robin 
Common yellowthroat 
Yellow-throated vireo 
American redstart 
Beited kingfisher 
Hairy woodpecker 
Ruffed grouse 
Red-tailed hawk 
Orange-crowned warbler 
Blue jay 
Yellow-bellied sapsucker 
Ruby-throated hurnrningbird 
Eastern phoebe 
Eastem kingbird 
Downy woodpecker 
Black-billed magpie 
Wood duck 
Ovenbird 
Eastern bluebird 
Connecticut warbler 
Common flicker 

145 species 

Number of Propoftia 
I ndividuals 

# stations % 
obsenred 



Number of individuals observed 

Figure 4-10. Observation frequencies o f  311 specia detected on the Pembina Valley 
study area, 

Table 4-7. Proportion o f  the bird community of the Pembina VaUey study area 
represented by neotropical migratory birds: a) by specia: b) by 
individuals. 

# species O ?  # îndividuals % 
Neotropical migrants 36 80 953 93 
Residents/short distance migrants 9 20 75 7 
Total 45 1 00 1 028 100 
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The proportion of the community compnsed of neotropicai migrants. the distribution and 

the abundance rank of aU species detected were determined to assess species' relative 

consenration concem. Eighty percent of species and 93% o f  individuals were neotropical 

migratory birds (Table 4-7). Rou-&iy S3?6 of species censused had breeding 

distributions covering geater  than 50°4 of Nonh Amenca (Figure 1 . 1  1 ). Three species 

(Clay-colored sparrow. Connecticut warbler and Wood duck) breed over 1 1 -2% of the 

continent. None of the species detected fell into the most Iirnited distribution size ciass. 

The majority of species deteaed (37 of 44) are ranked as abundant in -Manitoba, whiie 

none are considered ro be rare or uncornmon (Figure 4.12). IndiGdual species 

assignments for the above critena are Iisted in Appendix 1. 

J. 2.2 Habitat associationr of Pembina VuiIey b i d  

Canonical Correspondence Analysis (CC.4) relates bird species relative abundance data 

(Appendix J) to environmental variables (Appendix K). Based on bird species 

composition and en\;ironrnentai variables. the most sirnilar sites are located ciosest tu one 

anorher. and the mosr dissirnilar are farthest apan. Several main groupings are evident 

(Figure 4.13): 

Wf.4 Shaw. and Dearslev form one group to the Ieft of the figure. 

Bell. Dougias. and HowelI f o m  a second. more centrally-located group. 

Friesen is Iocated at the top of the figure and is distant to most other sites. 

Grazsd site Steel is situated ciosest Friesen. 

Dekoninck, Sunon and rhe nvo Crayston sites f o m  a group to the right-hand side. 



> 76% 5 1 -75% 26-50°h 1 1-25% <1 0% 

Breeding range s u e  

Figure 4. I I .  Size of breediog distributions for dl s p i e s  d e t e c d  on Pembina 
Valley study area. 

abundant very cornmon uncornmon rare 
CO mm0 n 

Provincial a bunda nce ranks 

Figure 4.12. Distribution of birds censused according to provincial abundance 
rank Rank assignmenîs b a s d  on the Pnrtners in Flight hndbirds 
Database. 
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There is a distinct u>ncaaraîion of Ytes dong the bouom of the figure, only Friesen and 

to a lesser e.xtent Steel occupying the top. There is also a ri&-lefi distinction: 

CraynonG, CravstonU, Sutton Dekonïnck, Friesen and Steel lyhg to the -1: and 

W3f.A Dearsley, Shaw, Bell Howell, and Dou$as Iyïng to the lefi. 

Figure 1.14 shows uends in the environmental data that emerged. Environmental 

variables associated with sites to the nght included basai area of American e h  and Bur 

oak and percent gound cover. Variables associated with Utes to the iefi included basal 

area of Trembling aspen. height of understory vegetation percent vertical cover, percent 

canopy cover and shnib density. Hi& basai area of dead wood and &Manitoba mapie were 

associated with the top of the figure. Grazed sites are associated with vegetative 

characteristics incfuding lower shnrb densitv, lower percent canopy cover. lower percent 

vertical cover. and higher percent ground cover. 

Figure 4.15 shows the resulting piacement ofbird species: 

Connecticut warbier. Chipping sparrow. Clay-colored sparrow. Eastern kinobird. 

Black-biiied m w i e ,  Anerican crow, and Rufous-sided towhee are associated with 

sites to the nght dominared by Bur oak American elrn and hi@ percent ground 

cover. These species are associated with gazed sites. 

Eastern p hoebe. Veery. Rub y-throated hurnmingbird, Gray cat bird. Rose-breasted 

orosbeak, W e d  grouse- 'ionhem oriole. and Yeilow-throated vireo are associated - 
with Dearsley, Shaw, and W U  characterized as having high basal area of trembling 
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aspen, higher understory vegetation and greater percent venicai cover and shrub 

density. These species are associated with ungazed sites. 

Downy woodpecker. Common yellowthroat. Eastern bluebird. Mouming dove, 

Yellow-bellied sapsucker, Red-taiied hawk and Song sparrow are associated with 

sites Friesen and Steel which had hi@ basai area of snags (especially Class 2 )  and 

hi& basal area of 'cllanitoba maple. 

There are several centraily-located species that were ubiquitous across sites and 

habirat variables. These inciuded Yeiio w warbler. House W r e n  Brown-headed 

cowbird. Cedar waxwing, White-breasted nuthatch. and Red-eyed Weo. 

4-23 Gr& and C-ngr~ed Bird Communities 

-4 total of 520 individuais of 42 species were censused on grazed sites. The most 

abundant species were Yeiiow warbler i 9  1 individuals). Clay-colored sparrow (4 1 

inditiduals). Red-eyed vireo (3 5 individuals), Least flycatcher ( 3 4  individuals j, Cedar 

uaxwing (30 indkiiduais). House wren 126 individua1s)- and Brown-headed cowbird (36 

individuals). Together these species accounted for 54.1 ?'O of gazed site observations. 

Black-billed magie. Yeilow-shafied tlicker. Connecticut wahier. Eastern bluebird, 

Eastern kingbird. and Red-tailed hawk were unique to grazed sites. 

-4 total of 522 individuals of 3 9 species were censused on ungrazed sites. The most 

abundant species were Yellow warbler ( 109 individuais), Cedar wanvino (48 

individuals), Red-syed vireo (37 individuais), Leas flycatcher (27 individuds), Brown- 

headed cowbird (26 individuais). House wren (24 individuals), and Great-crested 
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flycatcher (20 individuals). Together these species accounted for 5 5 -9% of ai1 un-ed 

site observations. Ruby-throated hummingbird. Ovenbird. Veery. and Wood duck were 

unique species to ungrazed sites. 

When Effective Species Richness was calculated on avian abundance at individual study 

sires (Table 48).  there was a much greater range in d u e s  for the ungrazed dian gazed 

sites. Both the lowest and highest values were obtained on ungazeci sites. Lowest 

diversity was reached at Friesen, ungrazed Crayston, and WMA Highest diversity was 

reached at Dougias. Steel, and Dekoninck. 

Table CS. Effective Species Richness calculated using avian abundance data on ail 
study sites. Pembina Valley. Manitoba. 

sutton 14.371 8 
Crayston 14 3604 
Howell 16.0614 
Steel 24 -2907 
Dekoninck 

Ungrazed Sites 
Crayston 12.9419 
Douglas 1 5 -0532 
Bell 18.7263 
WMA 13.1825 
Shaw 1 3.4647 
Frïesen 1 1 -8764 

pearsley 1 7.7202, 

Diversity and sirnilarity indices caiculated on gazed and ungrazed treatments suggest 

thar treatments were similar in diversity. but differed somewhat in bird species 

composition (Table 4-9). 



Table 4-9. Effetive Species Richness and Renkonen Index v d u a  for bird species 
on grazed and ungrazed sites. 

Zi.1161 Effective Species Richness 22.2004 I 

Table 3- 10 shows individuai species responses to gazing. increaser species responded 

posirively to gazing having a >50?/o difference in mean abundance in favour of yrazed 

sites. Decreasers responded negatively to yazing with a >5O% difference in mean 

abundance in favour of ungrazed sites. Species with fèw observations are included here, 

but due to their small numbers cannot be relied upon as conciusive evidence ofa  positive 

or negarive response to gazing. 

Fifieen species responded positively to gazing. There were nearly 8 times as many Clay- 

colored sparrows at grazed sires as ungrazed sites. This species was ais0 seen at nearly 

7546 of grazed stations and at only I 846 of ungrazed stations. Chipping sparrows were 

more abundant on grazed sites. with 7 times as many individuals as cornpared to 

ungazed sites. and observed at >50?6 of grazed stations. There were 4 times as many 

Amencan robins on grazed as ungrazed sites. Rufous-sided towhee. Eastern wood pewee 

and .-encan crow dso showed a preference for gazed sites with roughly twice as many 

individu& as at ungrazed sites. 

Nine species responded negatively to pazing Veenes were one of the most abundant 

species on unpazed sites. but were observed at none of the grazed sites. There were 7 



Table 4-10. IndividuPl species rcspoases to grazing bascd on 50% difference in 
mean abundance between grazed and ungrazed treatments. 

l Species 

OvenDi rd 
Ruby-throated hurnmingbird 
Veery 
Wood duck 
Gray wtbird 
Cornmon yeliowthroat 
Unknown modpecker 
Yellowthroated vtreo 
Amencan redstart 
Ruffed grouse 

Neutrals 
Cedar waxw ng 
Hairy wodpecker 
Rose-breasted grusbeak 
Northern oriole 
Whire-breasted nuthatch 
ie l low warbler 
Northern waterttirush 
Black-and-white warbier 
Red-tyed vire0 
Great-crested flycatcher 
Grown-headed w-ird 
Song sparrow 
Cowny modpecker 
Easiern phoebe 
"el/ owbeliied sapsucker 
House wren 
Warclrng vireo 
~Mcurning dove 
Lzast flycatcher 
el ack-capped chickadee 
Amencan goldfinch 

I ncreasers 
Easrern wood pewee 
Ruious-SI ded towhee 
Anencan crow 
Beited hngflsher 
Bue jay 
Orange-crowned warbier 
Amencan robn 
Clay-coloured sparrow 
Chipping sparrow 
BlacK-bdled magpe 
Cornmon fiicker 
Cûnnecticut warbler 
Eastern Muebird 
Eastern kmgbird 
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rimes as many Gray catbirds at ungrazed as -ed sites. Comrnon yellowthroat and 

YeIIow-throated vireo were twice as abundant on ungazed sites. 

Twenty-one species differed !inle in abundance between gazed and ungrazed sites. Of 

these. six species showed just tess than 5006 difference in mean abundance (House wren 

WarbIing vireo. Mourning dove. Lean flycatcher, Blac k-capped chickadee, and 

.Amencan ooldfinch) and tended toward grazed sites. 

Correspondence Anaiysis was run using relative abundance of nine foraging guilds 

i.4ppendi.x L), and resuited in a placement of sites simiiar to that produced using CC.% 

again with a strong nght-leil distinction (Figure 4.16). 

W M  Shaw. Dearsley. Beii. Dougias, and Howeii form a group to the left of the 

figure. 

Sunon. Dekoninck the two Crayston sites. Steel and Friesen fom a group to the 

right. with Fiïesen again being on the ourskins. 

Grazed sires seemed to be associated with the ri@t side of the figue, and ungrazed with 

the lefi. Guilds associated uiith sites to the Iefi inciuded ground-feeding insect eaters. 

tmnk. branch and bark gieaners. foliage gieaners. and aenal flycatchers. Guilds 

associated with sites to the ~ g h t  included predators. ground-feeding seed eaters. and 

omnivores. Nectar-feeders (Rubv-throated hurnmingbirds) and aquatic specialins (Wood 

duck and Belted kin@sher) occurred on few sites and were therefore distd to other 

wilds. - 



Foraging Guilds 

O AQSP 

GFiN PRED 

TBBG 
GFSE 

O FOGL 
AEFL O OMNl 

Sites 

1 - O Oouglas 
0 ûearsley 

0.5 . S t d  
6 Shaw 

0 - 
CraystonG 

WMA 

Bell 

Figure 4.16. Results o f  CA conducted on foraging guilds. 
Cumulative '<:muge ofeigenvdurs: Axis 1 - 42-93. AGs 2 - 63.05 Fo- ,gdd codes: 
.GFL=acnd Üycatcher. XQSP=aquatic qxcidist FOGL=foliage gkaner, GFW=ound-i&g 
k t  <#ter. G F S E = r r o u n d - i i ~  d crcer, NEFE=ncrt;ir t'kdm. Oh.IM=omni\-ore. 
PRED=.prsdator, TBBG--nunk M branch gieanrr. G r e d  si ta  ùr b l d  irolicr 



65 

When anaiysis was performed using the six nesting g d d s  (Appendix L), the results 

obtained are very difEerent fkom those produced using either CCX or Foragin- guiids 

(Figure 1.17). There is again a concentration of sites to one side of the figure. these sites 

being associated with tree-, shrub-. and cavity-nesrers. Friesen was similarly the odd site. 

in this case associated with abundance of gound-nesters and brood parasites (Brown- 

headed cowbirdsj. Sutton and the two Craynon sites remain proximate to one another as 

in the other analyses. 

Relative abundance of members of nine foraging g d d s  and six nesting @ds on gazed 

and ungrazed sites are shown in Table 4- 1 1. Members of the foliage gieaning guiid were 

most abundant on gazed sites (19 2 individuals), tollowed closeiy by the seed-eating 

oround-feeders ( 149 indi\iduals) and aerial flycatchers (70 individuals j. On ungrazed - 
sites. ioliage geaners were most abundant (240 individuais). followed by seed-eating (90 

individuals) and invenebrate-eating gound-feeders (80 individuais). The tree-nesting, 

shb-nesting and catie-nesring species were most abundant on both gazed and 

ungrazed sites. 

Significant differences in the number of individuais representing four foraging pi ids and 

one nesting guiid were ekident on gazed and ungrareci sites (Table 4- I l  ). There were 

signikatiy more omnivores (pC0.05) and seed-eating ground-feeders (p<O.OOj)  on 

orazed-sites and more invenebrate-eatine ground-feeders (p<0.025), foliage gieaners - 
(p<O.Q25), and ground-nesrers (p<O.O5) on uwazed sites. fnere were- Jw more aend 

@catchers on grazed sites. but this dikferrw was not significant. 'Xhhough the nurnber 
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Figure 4.17. R e s u l ~  af C... conducted on nesting guilds. 
Cumdntive p a c a g e  oieigrnvaius: - 4 -  1 - 4 1. '0. .4uis 2 - 69.23. Nestmg -ouiid codes: 
BRPA=brood parasite. CXV=cavi~ nestc=r, CLBK=clirf7bank n e s i .  GRM)=_mund nater. 
SHRLTB=shnib nestrir. TEtEE-ee nmm. Grmdsitcs in bddifdicc 
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Table 1 1  1. Number of species and number of individuals representing each of nine 
foraging guilds and s u  nesting guiids, for grazed and ungrrzed 
treatmen ts. 

Foraging guild 
Omnivores 
Seed-eaters on ground 
f nsect-eaters near ground 
Foliage gleaners 
Trunk/branch/bark gleaners 
Aerial flycatchers 
Aquatic specialists 
Nectar-feeders 
P redat O rs 
Total 

Nesting guild 
On or near ground 
In shrub cover 
In trees 
Cavity-nesters 
Cliff, bank nesters 
Brood parasites 

n=27 stations n=28 stations 
# spp #inds # spp # inds 

of indiciduais in each 9 i I d  diEered notabiy between gazed and ungrazed sites. the 

nurnoer of jpecies comprising each guiid was simiiar. 



Chapter 5 Discussion 

5.1 Characterizhg the Pembina Valley bird community 

Fony-five species were observed during point count censuses in the Pembina Valley. This 

is somewhat lower than other studies of midwestern bird cornmunities (Faanes and 

Andrew 1983; Rumble and Gobeille 1998). The focus of this study was avian use of the 

woodland comrnuniry, and therefore species using other habitat types. such as agricuitural 

fields and marshes, were excluded. Studies in which more bird species were detected 

sampled a geater ranee of habitat types potentialiy accommodating more bira species. 

Faanes and Andrew (1983) sampled the bird community in six distinct North Dakota 

habitat types. Their srudy area also contained the most nonhwestern tip of the eastern 

deciduous forest. which has its own assemblage of bird species. Differences in sampling 

intensity and timing of censuses may also result in detection of more species. In this 

study. the bird comrnuniry was censused over a single breeding season (June 1997). 

Conducring censuses over multiple years may detecr year-to-year variabiiity in the bird 

community (Rice rr d 1983 ). and sampling earlier and later in the season may detecr 

species migrating rhrough the region. In both cases, the end resuit would be detection of 

more species. 

The most abundanr jpecies on the Pembina Valley study area were yellow warbler. cedar 

w w i n g .  red-cyed vireo. ieasr ilycatchcr, brown-headed cowbird. house Wren and clay- 

coiored sparrow. These species are characteristic of the upland deciduous forests of the 

Pembina Hills area of Sorth Dakota (SPCVRC 199s). Faanes and h d r e w  ( 1983) found 

yellow warbler to be dominant on their Pembina Hills srudy area. In South Dakota green 
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ash woodlands. brown-headed cowbird, yellow warbler, and house wren were among the 

most abundant species (Rumble and Gobeille 19%). Interestingly. ihese seven species 

were also noted as abundant in the Pembina Valley at the tum of  the century (Thompson 

i 89 1). 

Most species on the study area were present in low numbers, with very few being present 

in hizh nurnbers. Such skewed distributions in abundance are commonly observed in 

biological communities (Putman 1994) and have been specifically noted in avian 

communities (Faanes and h d r e w  1983; Knopf 1986; Mehiman 1994). One species 

(yelIow warbler) comprised 30°.0 of avian abundance, seven species accounted for 5.50'0 of 

abundance and 25 species accounted for %Ov6 of abundance. Similarfy, Faanes and 

Andrew (1953) found YelIow warbler 10 comprise roughly 2096 of the  Pembina Hills bird 

communiry, with five species making up 50% of the total avian abundance. and 20 species 

making up 904%. 

Eighty percent of species and 33% of individuais on the Pembina Valley study area were 

neotropical migratory birds. The proportion of the cornmunity represented by resident and 

short-disrance migrant specir-i is likeiy fairiy accurate. since only one individuai of a 

species needs to be detected to be recorded. Faanes and h d r e w  ( 1983) report a similar 

percentage of migratory species in Yonh Dakota. However. given that sampling took 

place at a time when rnany residenr and short-distance migant species wouid be less 

vocal. the number of individunls of these groups may be underrepresented. In their study 

of forest breeding birds in .4rkansas. Ohio. Kentucky and Idaho. Petit et al. ( 1  997) 
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suspected that the detection rate of migrants was higher than thar of residents due to time 

of sampline. They concluded that this did not greatly influence diEerences observed in 

detection of migrants and residents across stations or visits. since most species sing or cal1 

at least once during any 8-minute period. 

On the Pembina River study area 24 of 45 species censused had oreeding distributions 

covering >50% of 'iorth America, inciuding five of the seven most abundant jpecies. .Ail 

are considered to be common or abundant within Manitoba (PIF Landbirds Database 

1998). Ecological generalisrs tend to have broad distributions. since species more tolerant 

of environmental conditions are zenerally able to colonize a wider geographic area than 

those wirh less environmental toierance (Mehiman 1994). This toierance ofien pennits 

oeneralist specirs ro reach spectacdar heishts ofabundance (es. American robin. house - 
sparrow). Knopf (i9û6) observed that a large proportion of the riparian bird communicy 

in eastern Colorado was cornprised of ecologicai seneraIists found across 'lonh .*erica 

He suggested that. aithough riparian areas support diverse bird communities. ihey conrain 

tèw rare species. Data from the Pembina River study xea  suggesr that it is dominated b>. 

ecologicai generalists. 

3.2 Objective 2: Habitat associations of Pembina Valley birds 

There is evidence that Pembina Valley birds select for specific habitat features. 

Environmental variabIes associated with vegetation density had the greatest bearing on the 

characteristics of t h e  bird community. Ordinations resuitino from Conespondence 

.halysis conductsd on tree species, bird species and fora@no pi las ,  as well as fiom 
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Canonical Correspondence Analysis. showed consistent site groupines. -4 clear right-lefi 

distinction in the placement of sites appeared to be attributed largeiy to the relative density 

ofvegecation. and was reinforced by analyses of individuai habitat variables. In generai, 

Sutton, Dekoninck, CraystonG. CraystonC, Steel, and Friesen are characterïzed by les5 

dense vegetation chan Shaw, Dearsley, WLX, Bell. Howell, and Douglas. Habitat 

variabies associated with vegeration density included decreased ground cover, and 

increased percent canopy cover, shmb density, understory height. and vertical cover. 

Density of vegetation at a site rnay be attnbuted to a number of factors including forest 

composition. grazing influences. topography, flooding, aspect, and disease, ail of which 

rnay act together or in isolation. 

In generai, sites with hieh basal area of bur oak were most open and those with high basai 

area of trembling aspen were most dense. Faanes and Andrew ( 1953) found that bur oak 

forest was more open than other forest types in ï h e  Pembina Hiils. YD. with an average 

canopy cover of 37°3. Trembting aspen Forest in rhe  same region had a canopy cover of 

48%. Tree species composition may in turn be tied to aspect and topography. bur oak 

tending to prefer warm, weli-drained south-tàcins dopes and trembling aspen preferring 

the cooler north-facing dopes. The ordination of' sires based on tree species produced 

sirnilar hrrr riot iiierlricnl groupings to those of 0 t h  analyses. suggesting that rree species 

composition is not the sole factor deterrnining the nature of a site and its bird community 

I t  is imponant to note that tour of five grazed sites were quite similar in tree species 

composition. lnherent simiiarities in sites may have confounded the  influence of graring 

on vegetative charactensrics and avian responses. 



Placement of  sites in ordinations showed there to be a high but not perfect correlation 

between site openness and grazing The unerazed site Crayston was more open than other 

ungrazed sites, and may have been exposed to livestock in the past. Ungrazed Friesen was 

the most open site in the study due ro Dutch Elrn disease and flooding, rather than to 

erazing. Grazed site Howeil contained dense hazelnut resulting in increased shmb density. - 
venical cover, and understory height, characteristics associateci with ungrazed sites. The 

influence of grazing on vegetation is discussed in greater detail later in this chapter. 

Disease and flooding played an irnponant role in the habitat charactenstics of Friesen. 

Openness of this floodplain sire was due to the loss of al1 large canopy trees ro Dutch elm 

disease and to the removai of hrrbaceous cover by seasonal flooding. Both of these 

factors have been shown to be irnponant inrluences on understory veeetation (Sedpwick 

and Knopf 199 1 ; Canterbury and Blockstein 1997). This site was distal to others in al1 

multivariate analyses. and was unique in its vegetation and bird community. 

Some generalizations can Se made on bird species associations wirh site characteristics. 

Tm species in panicuiar appeared to have an atfinity for sites with more open vegetation 

(son- sparrow, clay-colored sparrow, chipping sparrow. eastern towhee, eastern wood 

pewee. eastem kingbird, black-billed rnagpie, rlmerican crow. house wren and 

Connecticut warbler). Previous habitat association studies suosest that sparrows 

(Middleton 1998; Knapton 1 994,  flycatchers (klcCany 1996; Murphy 1996). and corvids 

(Andren 1992; Trost 1999) prefer open cniironrnents for foraging. Faanes and Andrew 

(1983) determined that house wrens reached their highest mean density in bur oak forest. 
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the forest type with the lowest canopy cover and highest ground cover. Connecricut 

warblers inhabit open areas of wet deciduous forests. feeding on spiders and insects 

(Pitocchelli rr ai. 1997). This species' occurrence seerned associated with high spider 

populations on the site it was observed. Ground-feeding seed eaters. predarors. and 

omnivores were associated with open sites. Faanes and h d r e w  ( 1983) found ground- 

feeding seed-eaters to be most abundanr in bur oak forest. Red-tailed hawk was the on1y 

predatory species observed and prefers open agricultural areas for hunting small marnmal 

prey (Preston and Beane 1993). Bird species diversity was intennediate at sites with open 

vegeration. 

Fnesen was a uniqueiy open site. deservine of individual attention In its interpretation. 

Bird species diversity was lowesr at this site. support for the theov that stmcrurally 

simplistic sites are capable of wstaining the fewest jpecies (Mac-uhur and M a c h h u r  

196 1). Dominant species were common yellowthroat and song sparrow, species known ro 

prefer open shrub-dominated xeas (Sedpick and Knopf 1957; Canterbury and 

Blockstein 1997). Both of ïhese species reached thsir nighesr densities in wiilow shmb 

communities in Xorth Dakota (Faanes and -4ndrew 1983). Staufer and Best (1980) 

evaluated the effecrs of several habitat penurbations on riparian bird communities in Iowa 

and found thar both of these species would beneiit tiom panial removal of the woody 

canopy and a reduction of w-oociy veeetation to narrow strips dong streams. Song 

sparrow populations would increase funher if al1 woody vegetation were removed. 

resulting in pastures or ha-yflelds. In northem Minnesota, song sparrows were found to 

increase in numbers when disease, drought, and windstorms convened the closed canopy 



elm-birch-ash forest to a more open habitat dominated by basswood, ash, and standing 

snags with large areas of dense fem cover (Canterbuy and BIockstein 1997). 

Eight species were associated with denseiy vegetated sites (gray catbird, veery, eastern 

phoebe, mby-throated hurnrningbird, yellow-throated vireo. mffed grouse, rose-breasted 

grosbeak, and northern onoie). These species charactensticaily inhabit mature forest with 

a dense understory (Faanes and a d r e w  1 983 ; Moskoff 1994; Weeks, Jr. 1994; Rodewald 

and James 1996). Faanes and .Andrew ( 1983; found gray catbird and veery to reach their 

hiohest densities in a willow shmb community in Nonh Dakota. On the Pembina Valley 

study area it seems that the high shmb density required of these species was met in the 

trernbling aspen forest. Ruby-~hroated hummingbirds are not specifically associated with 

dense vegetation, but with woodland clearings and edges. This species will be found 

where floral nectar and srnaIl insects are available (Robinson et al. 1996). 

Ground-keding insecrivore. trunk. branch and bark alemer, foliage gleaner, and aeriai 

flycatcher guiids were al1 associated with denseiy vegetared sites. Ground-feeding 

insectivores prefer areas with little ground vegetation and thick Iitter (Bock c3t uf- 1992). 

Members of the flycatcher famiIy typicaIIy prefer open environments that facilitate salIying 

For insect prey (McCany 1996; Murphy 1996). However. the most abundant flycatcher 

on the study area. the leiisr tlycatcher, is associated with dense and cIosed canopy foresrs 

away From disturbances and openings (Briskie 1994). Faanes and Andrew (1983) found 

that the least flycatcher was rhe most numerous breeding bird species in North Dakota's 

trembling aspen forest. It is possibie that when flycatchers were grouped as a guild for 
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anaiysis, the preferences of the least flycatcher rnay have outweighed those of the other 

species. Greatest bird species diversity was reached at Douglas. In ordinations, this site 

was centrally located, being of moderate density. and rnay have been a heterogeneous mis 

of dsnsely-vegetated and open areas. The high standard deviations associated with dl 

height intenials of vertical cover support rhis notion. 

Environmental variables associated with vegetation density had the grearest bearing on the 

charactenstics of t h e  bird community. Others. inciuding basal area of green ash, western 

cottonwood, balsam poplar, nannybeny, hawthom, chokecherry, Saskatoon, and 

pincherry. and height of oversrop vegeration. appeared to be less intluential. Snag densiry 

had surprisingly little efTecr on the presence of cavity-nesting birds. Downy woodpecker. 

eastern bluebird, and yeIiow-bellied sapsucker were positiveiy associated with snae 

density, whiie white-breasted nucharch. house Wren. least flycatcher, great-crested 

tlycatcher. wood duck. ha ie  woodpecker. yeIiow-shafied tlicker and unknown 

woodpeckers had a nqative or no zssociation. Rumble and GobeilIe ( 1998) b n d  chat 

snag density was no1 a good predictor ofcavity-nestinc - birds in South Dakota prairie 

woodiands (Rumble and GobeilIe 1998). On their study area cavity-nesters made use of 

dead branches in otherwise living trees. 

5.3 Objective 3: Effects of grazing on the bird community 

Livesrock grazing appears to have produced sires with more open vegetation in the 

Pembina Valley. In turn, diffzrences in the composition and structure of the plant 

community between srazed and ungrazed sites can be expected [O influence the nature of 



the Pernbina Valley bird community. .4gain, it is important to note that inherent 

similarities in grazed sites may have been partially responsible for similarities in ve~etative 

charactenstics and bird communities. 

5.3. I Plont Community : Species composition 

The effects of graine on tree regeneration has been documented. Glinski (1977) found 

that excessive grazing pressure prevented the establishment of tree seedlings in Arizona, 

producing an even-aged non-reproducing vegetative community Reproduction of many 

ripanan tree species is often eliminated by grazine because youne seedlings are preferred 

browse for cattle. -4s a result, the influence of Iivestock on the establishment and survival 

of tree seedlings may affect succession patterns of riparian woodlands (Sedwck and 

Knopf 1987). 

Grazing affecîed regeneration of the four most cornrnon tree species (bur oak. green ash. 

trernbling aspen. Manitoba maple) on the study area and is therefore apt to affect the 

character of the plant community over tirne. -41 four species on grazed sites were 

regenerating to some degree, as evidenced by the presence of individuais in the lowest size 

class and by the presencc: of tree seedlinss in shmb counts. There was greater 

regeneration of irembling aspen on grazed plots than on ungrazed plots. With roots 

capable of producing new shoots throush suckenng, regeneration in this species is 

encouraged by periodic or moderate levels of disrurbance. Trernbling aspen has been 

shown to decrease under heaby grazing pressure (ERDA n-d.). Green ash regeneration 

tvas lower on grazed sites. Rumble and Gobeille ( 1  998) found that regeneration of this 
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species decreased under grazing in South Dakota. Bur oak seedlings occurred on half as 

many grazed as ungrazed plots. Athough the intensity of grazing on the Pembina Valley 

study area is pemitting some degree of tree regeneration. it may alter tree species 

composition in the ions term. 

Herbaceous and shrub species diversity was similar on grazed and ungrazed sites. Other 

studies of the intluence of erazing on plant species richness have found that p z i n o  

encourages diversity of herbaceous species (Dobson 1973; Hayes 1978; Kauthan and 

Krueger 1954). often by reducing vegetation density and creating more niches for 

opportunistic species to become established (Dobson 1973). .Aithough similar in diversity, 

grazed and ungrazed sites were somewhat different in 5pecies composition. 

Grasses were the dominant herbaceous species on t h e  rnajoritv of grazed plots. Members 

of the  grass family have their growing points located at gound Ievel (Goudie 1994). 

Since this pan is uniikely to be aamaged by grazing, regrowth continues as leaf matenal is 

removeci. Grazing - slows - g r o w h  offorbs as it removes erowin- points at the apex of their 

leaves. and gives grasses t h e  cornpetitive advanrage. On ungrazed sites, Wild sarsapanlla 

was the dominant species. This is a common understory species of prairie woodlands and 

prefers shaded locations (Vance c?t dl. 1999). 

Western snowberry was the dominant shrub on grazed sites. This species prefers open 

habitats and has been found to increase under grazin~. since it is unpalatable and 

ove-razing speeds root spread (ERDA n-d.). Hazelnut was dominant on ungazed plots 



and is associated with moist but well-drained sites in thickets or woods (Johnson et al. 

1995). 

5.3.2 Plant Community: Structure 

Grazing influenced the structure of the Pembina Valley plant community by reducing 

vertical cover. shrub densiry, understory height, and percent canopy cover, and by 

increasing percent gound cover. .Aiterations to the shrub iayer as a result of Iivestock 

gazing are generally beiievea to have the  greatest impact on bird species and have been 

weil-documented (h/Iarcuson 1977; Knopf and Cannon 1982; Taylor 1986; Schultz and 

Leininger 199 1; Ammon and Stacey 1997; Rumble and Gobeiile 1998). Grazing has been 

found to reduce the venical diversity of woodiands (Ammon and S tacey 1997), to reduce 

shmb height. volume and cover (Knopf and Cannon 1952; Taylor 1986; Schultz and 

Leininser 199 1). and ro reduce shnib production (blarcuson 1977; Rumble and Gobeille 

1998). Grazed sites Sutton. Dekoninck, Crayston. ar.d Steel tended to have lower percent 

vertical cover, shrub density, understory height, percent canopy cover and hiehest percent 

ground cover - 

At moderate IeveIs, srazing may be desirable ro open vegetation and increase diversity and 

patchiness (Ryder 1980). -At hisher intensities. this potentiaily positive atfèct is negated by 

the rernoval of vegetation and the fiequent dimination of the entire shrub layer. On the 

Pembina Valley siudy area. two of t h e  grazed sites (Howell and Dekoninck) were 

extremely patchy. as reflected in the high standard deciations in shmb density and venical 

cover. Dense clumps of unpalarable hazelnut present on these sites were avoided by 
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cattle, and as a result, a ponion of the shmb Iayer remained despite grazing. Aithough 

grazing reduced vertical cover. shmb density, and understory height on sites overall. it 

may have also irnproved the stmcrural diversity ofthose sites with abundant hazelnut. 

5.3.3 Influence of gr&g-relnted changes in vegetution on bird community 

Nurnerous studies have documented the influences of livestock grazine on bird species 

diversity, species richness, and abundance (Kauf ian  1 982; Kauffman et al. 1982; 

Mosconi and Hutto 1982; Taylor 1956; Schultz and Leininger 199 1 ), but have produced 

inconsistent results. In the Pemoina Valley. avian abundance, species richness and 

diversity were comparable on grazed and ungrazed sites. suggesting that grazing had Iittle 

effecr on rhese variables. This is iimilar ro :he findinos of Schultz and Leininoer (1991) 

who determined that zrazed areas and esclosures had similar bird species diversity and 

identical abundance on their Colorado study area. blosconi and Hutto (1982) found no 

difference in bird density on lightly p z e d  and heavily p z e d  pastures in 41ontana. Other 

research suggests a negative intluence o f p z i n g  on avian communities (Kauf i an  1982: 

Kauffman e l  al. 195": Taylor 1986). which once removed, results in increased bird 

abundance and species richness 

Based sn bird species composition. grazed and ungrazed treîtmenrs in the  Pembina Valley 

were SO?'o similar. Athough treatments were similar in abundance. species richness and 

diversity. the bird species cornprising the grazed and ungrazed bird communities differed. 

In other studies, forage rernoval resulting kom livestock gazing has been found to 

encourage some bird species. and discourage others (KautThan er al. 1982; Bock et al. 



1992), even where the number of individuals and nurnber of species have been simiiar 

(Mosconi and Hutto 1982; Schultz and Leinineer 1991). 

Clay-colored spanow. chipping spanow. and Amencan crow were associated with grazed 

sites, according to both ordinations and reiative abundance. Clay-colored sparrow and 

chipping sparrow both forage in open shnibland, thickets along warerways, and forest 

edges and burns (Knapton 1996; kliddleton 1998). Clay-coiored sparrows are artracted to 

patchy shmb cover (Faanes and h d r e w  1 WU), ofien created by erazing (Knopf er al. 

19SSb). Chipping sparrows have been found to respond negatively to grazïng (Bock er ai. 

1992) and there are several reasons why this species rnay persist on lgrazed sites. It may 

be urilizing pastures for foraging sites while nesting elsewhere (Knopf and Samson 1994). 

Anderson rr al. (1984) suggened that the interface between riparian and agricultural areas 

provides habitat for more species than eithe: system aione. since dements oFboth systems 

are combined. !vlan- passerines also exhibit site tenaciry, returning tu the same location 

for breeding cven when reproductive success is poor (Van Home 1983). -4merica.n crow 

populations have increased in recent years as a result of human-induced changes in the 

landscape (Wilcove 1985). This species is commonly found along forest edges and in 

small forest fragments in agicultural - landscapes (Wilcove 1985: Small and Hunter 198s). 

Veery, cornmon yeIIowthroat and gray catbird showed an afinity for ungrazed sites. 

Veeries pref'er the dense understory of undisturbed forest (%loskoff 1995) and are 

discouraged by - grazing - (Bock rr al. 1992). In northem Minnesota, this species decreased 

in abundance with increasing site openness (Canterbur), and Blockstein 1997). Sed-wick 



and Knopf ( 1987) found cornmon yellowthroars responded negatively to grazing on their 

nonheastem Colorado study area. They suggested use of this species as an ecological 

indicator of habitat quaiity in lowland floodpiains of the Great Plains. Gray catbirds 

typicaily inhabit dense shrubby areas, nesting in low dense g o w r h  at the edges of woods. 

fields. streams or lakes (Stokes 1979). Studies of the influence of grazing o n  this species 

have produced inconsistent results (Bock et a/. 1992). 

Some diferences in the represenration of fbraging guilds were evident. Omnivores and 

ground-feeding setd-eaters were associated with grazed sites. whereas ground-feeding 

insect-saters and foliage gleaners were associated with ungrazed sires. Mernbers of the 

corvid family often forage in grazed and a_miculturai snvironments (Wilcove 1985) and 

oround foragers prefemng areas with less cover have been shown to increase under - 
grazing (Bock tzr al. 1992). Birds that feed predominantly on insects on the ground prefer 

the thick lirter layer more commonly found on ungrazed sites (Bock ri al. 1991). hlosconi 

and Hutto f 1951) detemined ~ h a t  ground-foraging and foliage-glesning insectivores were 

rnosr azected by grazing in Montana. In general. aerial. bark. and canopy insectivores 

appear to be Iess influenced than species feeding on nectar. insects or seeds in the 

understory or on the ground (Bock er al. 1992). Individuais in the guild nesting on or 

near the  g o u n d  were more abundant on unyrazcd ares. Spscies that nest in heaw shmb 

or herbaceous eround cover have been found to decrease under grazing (Bock rr a/. 

1 993). 

Habitat hersrogeneity is an important determinant of bird species nchness. abundance and 
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diversisy at a site (McArthur and M c h h u r  196 1; Roth 1976; Knopf et al 1988a; Knopf 

BI al. 198Sb). Woodlands tend to be naturally patchy due to openings in the canopy 

created by death of older trees and other small-scale disturbance (Smith 1996). These 

openings result in understory vegetation that differs in stnicture and composition frorn 

closed canopy areas, therebÿ increasing the overaI1 habitat diversity of the woodland. In 

contras, heavy grazing ofien simplifies a site in its structure and composition, convertine 

woodland areas to contiguous expanses of short grass with some canopy cover. 

Grazed sites in the Pernbina Valley were fairly hetero_oeneous due largely to the ciumping 

of shmb cover, and this apparent parchiness may be panially responsible for the similarities 

in bird species richness. abundance. and diversity ofgrazed and ungrazed treatments. 

Such vanability in vegeration strucrure has been obsemed in other studies of grazing 

influences and may be attnbuted to a number of factors (Ryder 1980; Knopf et a' I9SSbl. 

Grazins at moderate levels ofien exens a positive influence on vegetation and the bird 

community, by opening the canopy. zncouraging structura1 diversity, and providing mors 

habitats for birds (Ryder 1980). Topography rnay dso encourage patchy vegetation, 

e.utrerne siopes being avoided by cattle in tàvour of more gradua1 ones. The presence of 

unpalatable shmb species that are avoided by cattle ma- also result in large patches of 

vegetation being left intact. In panicular. Howell and Dekoninck contained dense cIumps 

ofbeaked hazelnut and were the  rnost variable in characteristics related to vegetation 

density. Aithough patchy habitats may attract a greater diversity of bird species, they have 

also been found to permit greater accessibility to nest predators (..hrnon and Stacey 

1997) and to preciude use of grazed habitats by habitat specialists (Knopf er ai. 19S8b). 





Chapter 6 Summary and Recommeodations 

Variables related to vegetation density appear to be most important to habitat associations 

of Pembina Valley birds. To some extent, Iivestock gazing was found to influence these 

variables and produce comparatively more open sites that were preferred by some bird 

species and avoided by others. .Uthou& differences in bird species richness and 

abundance on gazed and ungrazed sites were negligible, individual bird species and 

yi lds  varied somewhat in their responses to gazkg. Presently, oniy those species most 

sensitive to gazing are absent fiorn gazed bird comrnunities. This is anributed to 

remainimg patches of shmb cover as a result of moderate grazing intensity. steep slopes 

and unpaiatable s h b  species in the Pembina Valley, that enabted shb-dependent birds 

to persist on grazed sites. 

6.1 Shidy Design Recommendations 

Conduct sarnpling in riparian areas of various widths 

The decision to limit smdy sites to woodIand areas >200m wide had severai drawbacks. 

First. it did not enable us to gain information on avian use of nparian habitats of narrower 

\\idth. and these habitats are by far the most common in southwestern Manitoba. Second. 

so few areas of tfiis width were available thar obtaining a sufficient number of study sites 

required using all possible locations, some of which differed substantially in vegetauon. 

This resulted in variability in habitat characteristics. Third, being so restricted in 

possible smdy site locations. many grazed sites were coincidentdiy located on south- 

facing slopes and u n p e d  on nonh-facing slopes. Aspect may therefore have 

confounded the influence of gratins on bird comrnunities. 



Sample the avian commuaity using fired-radius circular plots 

To sarnple various widths of riparian habitar, a diEerent sampiing methodolog may be 

required. The requirement for sites to be located in woodlands X00m wide was due to 

use of the unlirnited radius point count method. This width ensures to a large degree that 

al1 birds detened are located within the habitat type being sampled. Fked-radius circülar 

plots require a smaiier area of continuous habitat if the desire is to survey birds within the 

patch (Petit et al. 1997). 

Sample the avian community outside of the bmding  season 

future work conducted on riparian bird communities in this part of Manitoba should 

perform sampling during winter. spring and M. Many residenr species are more active 

in spring, and a more accurate estimate of abundance and species richness is k e l y  to be 

obrained at this time. During migration the Pembina Valley may be an important 

comdor for forest birds traveliine through a predorninately a-gicultural landscape. 

Measure distance to tributaries 

On some sites, fairly distinct plant communities were associated with creeks, and these 

tributaries rnay permit a somewhat unique assemblage of bird species. Amencan redstart 

and Nonhem watenhrush in particular have a high affinity for water (Eaton 1995; Sherry 

and Holmes 1997) and distributions of these species rnay be related to this variable. 

Forest moismre and distance ro water have been found to b e  important dererminants of 

avian habitat use (Svardson 1949; Smith 1977; Swift et ul. 1984). 



Assess reproductive success of Pembina Valley birds 

- U y  notion of habitat quality should inchde a measure of offspnng production and 

sunival (Van Home 1983). Livestock not oniy atfecrs the availability of nesting and 

foraging substrates rhrough changes in veoetation structure and composition, but may 

exert equaI or geater ef5ects by facilitating nest predarion and parasitism (Ammon and 

Stacey 1997). Reduced reproductive success may be the resuIt of increased detectabiiity 

of nests and through changes in the predator comrnunity ( . m o n  and Stacey 1997). -As 

well as determining rates of nest predation and parasi t is~~ studies of the influence of 

livestock grazing on breeding birds should include examination of habitat variables 

invoived in nest detection composition and abundance of predators. and predator 

behaviour (Bock et al. 1992; . m o n  and Sracey 1997). Assessrnent of the reproductive 

success of birds nesting in the Pembina Valley will provide more idormation than bird 

species diversity done on the possible eEects of grazing on habitat quality 

6.2 Management Recommendations 

Habitat management should maxirnize regional diversity over within- and beiween- 

site diversity. 

Heterogeneous habitats encourage a diverse assemblage of species. and management that 

increases heterogeneity will increase the number of bird species using a habitat (Schuiz 

and Leininger 199 1). Land uses that infiuence vesetation structure. such as livestock 

orazing and sustainab le fo rest management. ma); improve habitat patchiness and increase - 
within- and between-habitat diversity in the Pembina Valley. However. such 

management may reduce regonal avian diversity since patchy habitats are avoided by 



some habitat specialists (Knopf et al. 1 %Sb). Habitat management strategïes should 

address the needs of species with narrow habitat requirements and generaiist species 

more flexible in their requirements will follow (Taylor 1986; Sedpick  and Knopf 1987: 

Schult  and Leininsr 199 1 ; Knopf and Samson 1992). Species such as the veery, 

yeI1ow-throated vireo, common yellowthroat and gray catbird are most likeiy to respond 

negatively to y&n, - the f%st tct-O preferring areas of mature forest and the Ianer 

prefemng willow-shmb communities. Sustainable forest management and managed 

grazing regimes may be suitable tools to ensure these habitat types remain. With respect 
Cr 

to awan habitat considerations. [and managers must be particuiarly aware of potential 

ecoIogicaI traps (Gates and Giffen 199 1 ). Since patchy habitats have been shown to be 

atrractive ro nest predators and cowoirds (Thompson er al. 1993; -Ammon and Stacey 

1997). attracting species to breed and nest in these areas may be derrimentai in the Long 

term since declines in reproductive success rnay occur. 

If grazing is used as a habitat management tool. canle should be prevented from 

accessing shorelines directly. 

The well-develo ped wiIlow-shmb community used by gray catbird and common 

yellowthroat will be rnaintained by preventin- cartle access to shoreiines. This action has 

the added benefit of meeting objectives related to improved water quality, recreation 

opportunities. and fish habitat. 



Encourage sustainable forest management as a means o f  maintaining forest cover 

on the landscape. 

Due to the imponance of the Pembina Valley to forest-dependent species, management 

that maintains forest cover on the landscape is criticai. Use of these forests by generafist 

species suggests that they may serve as Unponant t e m p o r q  havens for birds of 

neiehbounng areas that expenence si-gnificant habitat loss or perturbation. Over time. 

Iivestock grazing will converr woodlands to open pasnire through the continuous rernoval 

of tree seedlings (Sed-gwick and Knopf 1987). and would result in a significant loss of 

forest-dependent birds (Stauffer and Best 1980). By providine a means for landowners to 

derive economic gains from their riparian woodands, smd-scale l o s h g  may provide an 

incentive to conserve forested areas and maintain this type of cover on the landscape. 
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Appendix -4 
Data sheet us& to record location of birds during point counts 



Foraging Guilds 
Omnivores 
b t r n a n  LYOW 

Hisikhilled m g p i r :  
S ~ U C  Jau 

Appendix B 
Spccies assignmeats to foraging and nesting guilds 



Nesting guilds 

kfsmca: Stokes 1979: Smka and Stoka 1983: S t o k a  and S t o k a  1989: Dbbkin 1994: R3ppoic 1995 



Appendix C 
Environmental variables used in Canonical Correspondence Analysis. 

Envi ronmental Variable Description 
i BCR-OAK mean basai area per plot of al1 bur oak individuais >km dbh 

GREENASH rnean basal ara per plot of ail green ash individuals >5cm dbh 

.LM, ;V- .W meui basal area per plot of d l  Mamroba maple ïndividuals > k m  dbh 

TREMASPN mean basal area per plot of al1 trembling xpen mdividuals >hm dbh 

.&LIE REL LM mean basal are=i per piot of al1 h e n c a n  e h  individuals >km dbh 

BAL-POP meui basd area per plot of dl baisam poplar rndividuais >5cm dbh 

WHTTBiRC l mean basai are3 per piot of ail white birch individuais >5cm dbh 

WXSTCOTT mean basal ara per plot of ail \vesteni cottonwood individuals >5cm dbh 

CHOCHERR mean basal area per plot of al1 chokechen); individuais >km dbh 

HXWTHORV mean basal area per plot of ail ha\\&orn individuais >5cm dbh 

'LANBERRY mean basai area per plot of ail nann?-berry individuais >km dbh 

PNCHERR mean basal area per plot of d l  pinchep individuais >km dbh 

S.ASKTOOK m m  basai ara per plot of ail Saskatoon individuais >km dbh 

DE..U> 1 mean basai area per plot of d l  snags in Dm!. CIass 1 >km dbh 

DE=U)2 mèm basal ara per plot o f d l  snags rn Decay Class 2 >km dbh 

DEAD3 mean basd arcxi per plot of d l  snags rn Decay Class 3 >5cm dbh 

SHRCBS meui  number of shrub stems per I Om- sub-plot <Sem dbh 

GRDCVR mean 96 gound covcr per piot 

C-ANCVR mean '?/O canopy cover per plot 

cTCOVER* mean 9'0 cover for al1 height classes cornbined 

L'iD RHT m m  heigfit in meters per plot of underston. vegetation 

OVERHT mean height in meters per plot of o v e r s t o ~  vegemtion 

* Four height cIasses origimily used w-CR found to be redwtdant in prelimina- analyses and were 
therefore combined into a single variable for CCX. 
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A1,pciiilix I; 
N iiiii ber-, iiiciiii (Mi iriid deiisity of sriitgs by site, 

Ikcihy ('liass 1 =;il1 brniiclies iind soiiie siiiiiller twigs i'eiiiiiiii 

Sites 

Grazed sites 
Sutton 
Craysloir 
Howell 
Steel 
Deltoninck 

Ungrared site! 
Crayston 
Douglas 
Bell 
WMA 
Shaw 
Friesen 
Oearsley 

Decay Class f Decay Class 2 Decay Class 3 
rneatl 11 mean/ mear) n rneard mean ri meenl # 
dbh plot dbh plot dbh plot plots 



Apptndix G 
Herbaceous and shrub species ranked as abundant (1 of 5 most common species on 

a plot) and dominant (most common species on a plot) on grued and ungrazed sites 

Grazed Herbs 
l ~ o m m o n  Name 
Grasses 
Northem bedstraw 
Canada violet 
Meadow me 
Common dandelion 
Yellow wood sorrel 
Vetch 
Wild strawbeny 
Wild sarsapanlia 
White clover 
Wild mint 
Sweet-scented bedstraw 
Common plantain 
Black snakeroot 
Wild bergamot 
Yellow sweet clover 
Canada thistle 
False Sofomon's Seal 
Wild cucumber 
Harebell 
Bluebur 
Sweet cicify 

I Two-ieaved Solomon's Seal 
Common burdock 
Columbine 
Pussytoes 
Dewbeny 
Black medick 
Miikweed 
Wila licorice 

Graminaceae 
Gaijum boreaie 
Huia canadensis 
Thalictrum sp, 
Taraxacum officinale 
Oxalis Srneta 
Vicia sp. 
Fragana sp. 
4raiia nudicaulis 
TrifMurn repens 
Wentha sp. 
Saiium tnflonrrn 
'!antago major 
Sanicula mariiandica 
Wonarda fisfuiosa 
Ueliiotus officinalis 
Tirsium arvense 
;milacrila racernosa 
Fchinocystis lobata 
:ampanuia rotundifoiia 

)smorfrria ciayfoni 
taianthemum canadense 
!rctium mjnus 

?qui!egia canadensis 
lntennana neglecta 
?ubus pubescens 
Uedicago lupuiina 
lsciepias syriaca 
;lycccyntriza lepidota 
3otentiila arvense 

lLeaf y spurge 
(~uphorbia esula 



, Wiid sarsapariiia 
Grass 
Northern bedstraw 
Meadow rue 

i Poison ivy 
Wild çtrawberry 

, Sweet-scented bedstraw 
' T m - i e a m  SS 
Black snakeroot 
Dewberry 
Goldenrod 
Canada thistk 

1 Kidney-lea~d Hokt 
Wood nettle 
Columbine 
Baneberry 
Stinging nettle 
Bunchberry 
Sweet ciciiy 
Vetch 
False Solomon's Seal 
Y elbw wod sorrel 
White c h e r  
Common burdock 

/ Aralia nudicaulis 
i Graminoid sp. 
] Galium boreale 
v Thalictrum sp. 
i Rhus radicans 
; Fragwïa sp. 
: Galiwn tntnîîorum 
i Maianthemm canadense 
Sanicula maniandica 
Rubus pubescens 

j Solidago sp. 
: Cifsium arvense 
i viola pimulifolia 
; Laportea canadensis 
Aq~ ikga  canadensis 

i Actaea pachymda 
URica dioica 
Cornus canadensis 

: Osmorhiza claytoni 
Vicia sp. 
Srnilacina racernosa 
Oxalis stricta 
Trifolium repense 
Arctium minus 



Grazed and Ungrazed Shrubs 

l~rared  Shrubs 
Common Name 
Western Snowûerry 
Saskatoon 
C hokecherry 
Wild rose 
Beaked hazelnut 
HaWhorn 
Oak seedlings 
€lm seedlings 
Trem bl ing aspen seedlings 
Manitoba maple seedlings 
Mountain ash 
R e d  osier dogwod 
Green ash seedlings 
Red currant 
biannyberry 
Siiverberry 
Skunk currant 
Scapberry 
Pincherry 
Highbush cranberry 
Raspberry 

Saentnic Name 
Symphoncarpos ocudentalis 
Amelanchrer alnifolia 
Prunus vlrgmana 
Rosa sp. 
Corylus umuta 
Crataegus chrysocarpa 
Querws macrocarpa 
Ulmus amencana 
Populus tremuloides 
A cer negundo 
Sorbus amencana 
Camus stolonrfera 
Fraxfnus pennsyhmnica 
Ribes tnste 
Vibumum lentago 
Eiaeagnus cornmutata 
.?jbes g/andu/osum 
Shepherdia canadensis 
Prunus pensylvanica 
Viburnum opulus 
Rubus srnçosus 

Abundant 
69 
59 
30 
22 
22 
20 
20 
19 
13 
11 
5 
5 
5 
3 
3 
3 
2 
1 
1 
1 
1 

Cornmon Name Saenrfic Name Abundant Oh Dominant % 
Chokecherry .?wnus vrrçm lana ô4 86.5% 9 1 2 296 
Beaked hazelnut Cor/us czrnuta 59 79.7% 5 1 68.99% 
Saskatoon Arnelanch~er alnifulia 59 79.7% 1 1 .4% 
Snowberry Symphoncarpos ocadentalis 58 78.4% 4 5.4% 
Cak çeedlings Quercus macmcarpa 32 43.296 O O. 0% 
Green ash seedlings Fraxmus oennsylvan~ca 25 33.8% O 0.096 
R& oser d-od 
Ein seedlings 
Manrroba maple seedlings 
r:embl~ng aspen seedlings 
Wild rose 
Ostrich fem 
krghbush cranberry 
Raspberry 
Caragana 
c incherry 
Red currant 
Guffaloberry 

Ccmus stclonitkra 
Ulmus amencana 
Acer negundo 
Populus rremuloides 
Rosa sp 
Matteucua struthioptens 
Viburnum o.pulus 
Rubus stngosus 
Varagana arborescens 
Prunus pensylvan ~ c a  
R~bes  tnsre 
Shephema argentea 



Appendix E l  
Alphabetical k t  of al1 birds observed on Ptmbina Valley study ana 

Common name 
Amencan crow 
Amencan goldfincb 
American redstart 
American robin 
Amencan white pelican 
Bank swallow 
Barn swallow 
Belted kingfisher 
Black tern 
Slack-and-white warbler 
Black-billed magpie 
Btack-capped chickadee 
Black-throated green warbler 
Blue jay 
Broad-winged hawk 
Brown thrasher 
Brown-headed cowbird 
Canada goose 
Cedar waxwing 
Chipping sparrow 
Clay-coloured sparrow 
Cliff swallow 
Common flicker 
Cornmon grackle 
Common loon 
Common snipe 
Common tern 
Common yellowthroat 
Connecticut warbler 
Double-crested cornorant 
Downy woodpecker 
Eastern bluebird 
Eastern kingbird 
Eastern phoebe 
Eastern wood peewee 
Franklin's gull 
Gray catbird 
Great bIue heron 
Great-crested flycatcher 
flairy woodpecker 
House Wren 
Killdeer 
Least flycatcher 
Long-eared owl 
Mallard 
Mouming dove 

Scientific Name 
Corvus bfachVrt,ynchos 
Carduelis tnstis 
Setophaga nnicula 
Turdus migfatorius 
Pelecanus erytfmrt,ynchos 
Ripana nparia 
Hifundo mstica 
Ceryle alcyon 
Chlidonias n w r  
Mniotiita varia 
P h  pi'ca 
Poecile atntncapdIus 
Dendrob viens 
Cyanocifta aistata 
Bufeo platyptems 
Toxostorna mfum 
Mo/omms ater 
Branta canadensis 
Bombyci//a ceabrurn 
Spizella passenha 
Sp izella pallida 
Hirundo pyrhonota 
Callaptes auratus 
Q uiscalus quiscda 
Gavia immer 
Gallinago gallinago 
Stema hirundo 
Geothlypis trichas 
Oporomis agiiis 
Phalacroarax auntus 
Picoides pubescens 
Sialia sialis 
Tyrannus tynanus 
Sayomis phoebe 
Contopus virens 
Larus pipixcan 
D urnetella carolinensis 
Ardea herodias 
Miarchus crinitus 
Picoides villosus 
Troglodytes aedon 
Charadnus vocifems 
Emp idonax minimus 
Asia otus 
Anas platyrt?jmchos 
Zenaida macroura 



Northern onole 
Northem waterthrush 
Orange-crowned warbler 
Ovenbird 
Pileated woodpecker 
Red-eyed vireo 
Red-taiied hawk 
Red-winged blackMrd 
Ring-bikd gull 
Rock dove 
Rose-breasted grosbeak 
Ruby-throated hurnrningbird 
Ruffed grouse 
Ru fous-sida towhee 
Sharp-shinned hawk 
Song sparrow 
So ra 
Tree çwallow 
Veery 
Warbling vireo 
Western grebe 
White-breasted nuthatch 
Wood duck 
Yellow warbier 
Yellow-bellied sapsucker 
Yeilow-headed blackbird 
Yellow-nirnped warbler 
Yellow-throated vireo 

lcterus galbula 
Seiurus novebmcensis 
Vemivora celata 
Seiums aurocapillus 
Dryocopus pileatus 
Vireo olivaceus 
Buteo jamaicensis 
Agelaius phoenkeus 
Larus dela warensis 
Columba IivÏa 
Pheuchcus ludov~cianus 
Archiloch~~s mlubris 
Bonasa umbellus 
Pipi10 erymropmnafmus 
AccijMer stnatus 
Melospria melodra 
Porzana carolina 
Tachycineta b&lor 
Cathams fuscescens 
Weo gihrus 
Aechmophoms occidentalis 
Sitta carolinensis 
Aix sponsa 
Dendmica petechia 
Sphyrapicus varius 
Xanthocephaius xanthocephalus 
Dendroica coronata 
Wfeo flavifrons 



Apptndix 1 
S pecies usignments for migratory status, distribution size and provincial 

abundance for birds detected during point count censuses 

Common name 

Arnencan crow 
Amencan goldfinch 
Amencan redstart 
Amencan robin 
Beited kingfisher 
8lack-and-white warbler 
Black-billed magpre 
Black-capped chickadee 
Blue jay 
Brown-headed cowbird 
Cedar waxwing 
Chipping spanow 
Clay-colou red sparrow 
Common flicker 
Common yellowthroat 
Connecticut warbler 
D ~ w n  y woodpecker 
Eastern bluebird 
Eastern krngbird 
Eastern phoebe 
Eastern wood peewee 
Gray catbird 
Great-crested fi ycatcher 
Hairy woodpecker 
House Wren 
Lsast Rycatcher 
Mcurntng aove 
Nonhern onoie 
Nonhem wterthrush 
Crange-crowned warbler 
Oven brrd 
Red-eyed vireo 
Red-tailed hawk 
Rose-breasted grosbea k 
R uby-throated hummingbira 
Ruffed grouse 
Rufous-stded towhee 
Song sparrow 
Veery 
Warsiing vireo 
Whtte-breasted nuthatch 
Wooa duck 
Yellow warbler 
Yellow-bellied sapsucker 
Yellow-throated vireo 

TE 
AMG( 
AMRI 
AMR( 
BEKi 

3 A W  
BBMk 
BCCF 
BLJA 
BHCC 
CEDV 
CHSF 
CCSF 
YSFL 
COYE 
CONM 
OOWC 
S E L  

-Pl- 
EAWF 
GRCP 
GC FC 
HAWC 
fOWF 
LEFL 

MODC 
3AOR 
VOWP 

SOSP 
VEER 
WAVI 

WBNU 
WOOU 
W A R  
YBSA 

OVEN 
REVl 
RTHA 
2BGR 
RTHU 
2UGR 
EATO 

Migrant - 
R/S O 

N 
N 
N 
N 
N 

R IS0  
R/S O 
R/S 0 

N 
N 
N 
N 

RIS O 
N 
N 

R/S D 
N 

teD - Provincial 
Abund. RankC 

i 

1 



Amerlcan crow 
Arnerlcan goldtlnch 
Amerlcan redstatt 
Arnerlcan robln 
ûelted klngflsher 
Black-and-white w arbler 
Bloch-bllkd magple 
Blac k-capped chlckadee 
Blue jay 
Brown-herdeâ wwblrd 
Ceâar wexw lng 
Chlpplng rparrow 
Clrycdoureâ splrrow 
Common Illckar 
Common ytilowthroot 
Connrctlcut wrrbler 
lkwny wooôpocker 
Eraern blurbîid 
Eauam hlngbird 
Eadem phoeba 
Eastern woad pewee 
Gray calôirâ 
Groaî cnsled flycatcher 
Halry woodpecker 
Housr Wren 
Leart fiyicatcher 
Mournlnq dove 
Noithern oriok 
Norîhrrn wrleithrush 
0rango.crownrd warbler 
Ovmblrd 
Roâ-ey8â vlno 
Rd-ldloâ haw k 
Rom-brmsted g i o s h k  
Rubylhrard hummlngbirc 
R u M  groun 
Rufour-rlded towhea 
Song sprrrow 
vmry 
Warbllng vlrco 
Whlte-brmaoted nuthatch 
Wood duck 
Unknown woodpecker 
Vellow warbier 
Yellow-beîlled sapsuckar 
Vellow -throated vlreo 

Sullon Crayslori Howell Steel Dekonlnck 
029 0 2  025 0 83 

Crayston buqlas 8411 WMA Shaw Friesen Dearsley 
O 67 O O 25 



3ur Oak 
3reen Ash 
Manitoba Maple 
rrembling aspen 
Rmerican dm 
Balsam poplar 
Mite  birch 
Cotton wood 
Chokecheny 
Hawîhorn 
Nam yberry 
Pincherry 
Saskatoon 
Decay Class 1 Snag3 
Decay Class 2 Snags 
Oecay Class 3 Snag? 
Shrub density 
Oround cover 
Canopy cover 
Horizontal cover 
Understory height 
Ovemtory height 

Sutton Crayston Howell Steel Oekoninck Crayston Douglas Bell M A  Shaw Friesen Deamley 
9626.92 8027.51 222.4 1 2752.27 2750.49. 41 81.59 4662.82 840.4 1 53.23 655.78 O 826.52 



SuHon Crayston Howell Sleel Oekonlnck Craystan Douglas Bell WMA Shaw Friesen Dearsley 
Faraglng Guilds 
Oinnlvores 
Seedealers, ground 
Insect-eaters, ground 
Foliage gleaners 
Trunklbrenchlbark gleaners 
Aerirl nycatchers 
Aqudlc speclalids 
Nectar-leeôari 
Prodalors 

Nerling Guiîâs 
Oround 1 29 16 1 6  3 25 2 5 1 99 3 6 2 34 2 99 2 25 4 34 2 25 
Shrub 6 86 5 2 5 5 75 5 33 666 4 6 17 5 99 6 5 4 3 5 
Tree 5 29 5 6 4 8 8 25 9 16 7 33 5 2 7 5 67 7 5 3 6 25 
Cavily 4 14 4 2 4 2 4 75 2 34 4 67 4 6  2 9 9  333 225  3 5 25 
Clin, banli O O O 6 O 5 O O O O 17 O 33 O O O 25 
flrood parasite O 71 Q 8 0 8 1 25 t 33 O 67 \ .4 1 17 1 0.25 1 67 O 25 




