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ABSTRACT

Although riparian habitats are im¡rcrtant avian breeding areas, few

detailed studies of the foraging ecology of bj.rds in such habiLats have

been reported. I quantified the diet and feeding behavior of 13 species

of insectivorous passerines on two study sites in a riparian habitat near

Delta, Manitoba, during the 1982-1985 breeding seasons.

The Manitoba study area was a tlpical riparian habitat. Vegetation

was dominated by a few tree species, dense populations of birds inhabited

the area and arthropods were often abundant.

Three distinct foraging guilds were identified by discriminant

function analysis followed by cluster analysis. One group of birds

primarily gleaned for insects in the canopy, another hawked and hovered

to obtain prey and the third gleaned and probed to obtain insects below

the canopy. Differential use of distinct feeding sites lvas not important

in describing guilds.

The foraging behavior of individual species varied more between

years than between the two study sites within a year. TWo species,

Vnfarbling Vireos (Vireo gilvus) and Gray Catbirds (Dumatella carolinensis)

belonged to different foraging guilds in differenL years. hleather

conditions, particularly wind and temperature, prinarily affected the

height at which birds foraged and their use of different feeding

maneuvers.

There lvas a high overlap in diet aflþng the bird species because

they all frequently fed on the frequently abundant adult midges. Birds

in different behavior-defined foraging guilds often had diets as similar



to each other as to members of their own foraging guild. V,Ihen food

resources were not abundant, diet. overlap aÍlcng species decreased and

diet breadth increased. Although the breadths of feeding behaviors used

by individual species generally remained constant despite differing prey

availabilities, overlap in behavior anong the bird species decreased as

arthropod abundance decreased. These findings are consistent with the

hypothesis that interspecific competition for food occurred among the

riparian birds when food resources were relatively low. Densities of the

Manitoba riparian birds may be limited by both food resources and the

availability of nesting sites.
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GENERAL IITTBODUCTION

R.iparian zones are defined as areas that border streafis, lakes or

other bodies of water (natl I9B7). Riparian ecosystefiE are the nìost

productive tlPe of wilolife habitat, benefiting the greatest nurnber of

species (xauffnnn and Krueger 1984) and rnay provide J-iving concitiorrs for

a greater variety of wildlife than any other t1z'pe of habitat found on the

entire North American coniinent (Johnson, in Kauffnan ancj l(rueger 1984).

ilowever, the e:rtent of natural riparian areas is declining rapicily

throughout North America because of timber removai, agriculture, grazing,

darnrning, fisheries and recreationar use. Aireadlz, 70 to 90? of all
riparian habitat in the Uniterj States has been altered (Kauffman I9B7).

Surprisingly, little is knowir about the ecological relationshi;cs among

anirrals in riparian habitats. ez far the best information has been

obtained on the birds in desert riparian ecosystenæ (e.g. carothers et

ai. 1984, Ohrart and Anderson 1982, Rosenberg et al. Igg2).

Tlte iinportance of desert ripa.rian habitats as breeding areas for

birds has been well docun'ented (Carothers et at. 1974, Stanrp Ig7B, Ohnnrt

and An<lerson 1982, Rosenberg et al. IgB2, Szaro and JakLe 1935). These

areas characteristicaliy support high densities of breecinE birds

(Carothers et al. 1974, Stamp L97E, Stauffer and Best 1980, Oh¡rart and

Ancerson 1982, Rosenberg et al. IgB2, Szaro ancj ,JakÌe I9B5) that are

thought to be susLainec by abunciant fooo supplies (Carothers et al. 1974,

P.osenberg et aL. I9g2). Because desert riparian habitats are of.uen

subjected to natural flooding, plant communities tenc to be characterízeo

by a fevr dontinant water-tolerant tree species (Carothers et aI. Ig74t

oh¡rrart and ?,nderson 1982) . The lack of diversity of tree species rnaiz



infl-uence the availabiJ.ity of perceived nest-sites to birds, since only a

few different structural configurations are present (MacKenzie et aL.

L982). Carothers et aL. (1974) concluded that bird population sizes in

desert riparian habitats were limited not by food, but probabry by

nest-site availability. They also reported that many species defended

only their nest-site rather than both the nest-site and feeding areas,

which had been observed for many of the saÍte species in other habitats.

Defence of nest-sites only was related to the use of adjacent habitats as

foraging areas, primarily by the larger bird species (Carothers et aI.

r974) and may contribute importantly to the high nesting densities

observed.

Bird communities in non-desert riparian habitats have received less

attention (Carey 1987), although studies of Lhe bird coirurunity where f
worked, in the forested dune-ridge that separates Lake Manitoba from the

Delta Marsh, Manitoba are changing this situation. There appear to be

many similarities between this area and desert riparian habitats. The

first objective of this study was to examine the characteristics of the

De1ta Marsh riparian habitat (Chapter I).
The vegetation of the dune-ridge is dominated by a few tree species

(MacKenzie 1982). The breeding densities of bird species in this area

are reported to be much higher than elsewhere in the species' breeding

ranges (Sealy 1980, Goossen and Sealy I982t MacKenzie et a]. L992,

Briskie 1985). Although not quantified, food resources have been

tentatively labelled abundant (sealy 1980, MacKenzie et aI. rggz).

Nest-sites may be limiting, at Least for some species (MacKenzie et aL.

1982). So far, two species, the Northern Oriole (Icterus galbula) (Sealy

1980) and the Gray Catbird (Dumetella carol-inensis) (Harcus 1973) have



been identified as defending only their nest-sites in this area, although

at least the catbird defends both nest-site and feeding areas in other

habitats (oarley et aL. L97I). Thus, there are apparently many

similarities in vegetation, food resources and avian densities and

behavior between desert riparian habitats and this non-desert riparian

area. Horvever, the food exploitation patterns of birds in this Manitoba

area are not as welL understood as in desert riparian areas.

In a desert riparian conrnunity, Rosenberg et al-. (L982) examined

the foraging behavior of 12 species of birds and identified four major

feeding guilds: bark-feeding woodpeckers, ground-feeding species,

canopy-feeding gleaners, arrd canopy-feeding species that aerially hawk or

hover to obtain prey. Although several single-species feeding studies

have been conducted on the dune-ridge forest near Delta, Manitoba (Busby

and Sealy 1979, Biermann and Sealy 1982, Briskie 1985, Guinan and Sealy

1987), the foraging guilds in the community have not been defined

quantitatively. The second objective of the present study was to define

quantitatively the feeding guilds of the birds nesting and feeding on the

dune-ridge forest in Manitoba and to describe the behavioraL

characteristics that define the guilds (Chapter II).

Tn non-riparian habitats, weather conditions (Grubb 1979) and

habitat characteristics (Maurer and Whitmore 1981, SeideL and Whitmore

I982t Franzreb 1983, Landres and MacMahon 1983) influence the foraging

behavior of birds. Betvreen-year variation in avian feeding behavior also

occur (Saether L982, Robinson and Holmes 1982), but the cause is unknown.

The third objective of this study l^ras to examine the effects of habitat,

year and weather conditions on avian foragÍng behavior to determine the

sLability of the foraging guilds in the dune-ridge forest (chapter tf).



Rosenberg et 41. (1982) found a high degree of overLap in diets

between and among desert riparian birds, and noted that a large number of

the species preyed heavily on the apparently abundant cicadas

(Diceroprocta apache). fnterestingly, species whose diets were most

simii-ar to each other lvere usually from different behavior-defined

guilds. Hovrever, Rosenberg et aL. (1982) obscured the similarities and

differences in the diet of the birds they studied by sampling over a

two-ronth period during which the proportions of different prey tlpes in

the environnent probably changed greatly. The fourth objective of this

studlz was to quantify the diets of bird species in the dune-ridge forest

to determine the degree to which they overlap among species, to quantify

the inportance of the most abundant food resource, Chironomidae, and to

exanrine the effect of differing prey densities on diet and diet overlap

by sanrpling the birds'diets several times during the breeding season as

prey availabilities changed. The relationship between bird size and diet

was also examined (Chapter III).



Chapter I

The Foresteci Dune Ridge,

Delta Marsh, rttanitoba



INTRODUCTTON

The dune-ridge forest that separates Lake Manitoba from the Delta

Marsh' Manitoba, is a narrow riparian habitat that extends abouL 25 km

along the southern shore of Lake Manitoba (MacKenzie 1982). The forest

presents about 11 species of breeding birds that are prinarily

insectivorous in the summer with a continuous edge habitat. rn this

chapter, the characteristics of this riparian habitat are examined.

f conducted this project on two study sites, each a portion of

the forested dune ridge. One site, hereafter Site A, was a 3-km (in

L982) and 2-km (in t9B3-1985) portion of the ridge west of the

essiniboine River diversion, approximatei-y 5 km from the village of

Delta, Manitoba (50olL'N, 98019'Vü) on the properties of the University

of Manitoba field Station and the portage Country Club (figure 1).

Site B was about 5 km east of De1ta, on the property of the Delta

t{aterfowl and Ï¡üetlands Research Station.

The objectives of this chapter are four-fold: I) the overstory

vegetation is compared between the two sites; 2) the arthropod fauna

sampled during the four surlìmers (1982-1985) of the study is com¡nred

between study sites and years; 3) weather conditions during the study

are presented; 4) the bird community is described.



Figure f . iuaps of Del-ta Marsh, i,ianitobao shor,øing Lhe l_ocation of .the

forestecj <iune ridge (hatchecÌ area.) ano stuolz siies À anc B.

t'eeding biros were observeo on siLe A in r9B2 to L9B5 anq on

site B in 1984 ano 1985. site B r^/as useo to collecL bircs in
1982 and 1984.
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IViETHODS

äabitat Sampling

The size anq abundance of the important tree species on site A

have been oescrii:ed in detail by l4acl(enzie and Sealy (Igel), ¡facl{enzie

(1982) and MacKenzie et al-. (1982). using 5 x 20 m rectangular plots

set in a partial- randonr sanpling scherre, tirey carculateo the

conventiona.l- Vriisconsin schooj- su¡rr¡nar1z statistics (see MacKenzie I9g2)

and identifieci a oistinct north-to-south zonatiolt of tire vegetation.

liotvever' the conposition and struct,ure of the overstory vegetation on

site B has not been described quantitatively. rn 19g4, four stuoy

plots were established on site B, three a<ijacent to each other and one

about 1 km west of the other three. Each piot r,ras about 0. 5 km long

(range 320-546 m) and between 87 and r32 ¡n -wide. The size of Lhe plots

varie<i because of differences in i¡ird distributions. Ì ensured, where

possibre, that at least two pairs of each of the less conunon bird

s¡æcies were in each plot. on each of the four pJ.ots, ï established 12

circular plots 5-m in radius using a stratified random sanpling scheme

in which four plots \^iere located on each of the north, central and

sot¡th zones of the dune-ridge forest. Within each circuJ-ar plotn Lrees

of diameter at breast height (dch) ) 5 cm were identifieq to s¡:ecies

and recorded in the appropriaLe diameter-size class at intervals of 5

crrì. As in llacKenzie (I9e2) nornenclature follows Scoggan (1957) except

green ash fol-lows ilosie (1969). The conventionaj i.irisconsin schooi

suünary statistics were calculated using the entire sarple of 46 ¡:lots.
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l'hese resul-ts can be compared with those obLained on site a b1,

MacKenzie (I9e2). Zones vr'ere corpared between the two sites by

examining differences in the vegetation ainong the three portions of the

ridge on siie B and relating the resuLts to MacKenzie's (r9g2) ivork.

Five randomly chosen north-to-south transects were established on

each of the four plots on Site B. Five of 20 north-to-south transects

permanentiy established on site A for foraging observations were

rancÌornl1z selected and transects lvere establishe<i 2 ¡n west of ilrese

transects. Each transect h/as approximately r00 m rong. stopping every

three or four paces alonE each transect, r established evenly spaceo

sampling points (usualIy 20 per transect). AL each point, I recorded

the presence or absence of non-herbaceous foriage or wood within 3-m

height cl-asses (except the lowest 3-m height group was divided into tvro

1.5-m categories). These data yieloeci tree profiles for each area

(}.{aurer ano -v,jhitnore 1981, Lar¡dres and l{acMahon I9B3). I aj_so

caÌculated the proportions of ground and cenopy cover on each transect

(¿ames and Shugart 1970). Äll shrubs or saplings (cibh < 5 crn)

encountered within approxinntely t m on either side of each transect

\,vere counLeo so tirai the shrub component of the two areas coul<i be

compareci (James and Shugart 1970).

fnvertebrate SampLing

rnvertebrates were sampled frorn foliage using a standar<l swee¡>

net 38 cm in diameter. Eight sweeps et eäch of r- and 3-m heights in
the foliage were maoe at about 0900 h (a1l tinres were cDT) on days vrhen


