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PART I 

Introduction to the Thesis 



Introduction 

The Upland Sandpiper (Bartramia longicauda) was a relatively scarce bird in 

Wisconsin at the turn of the century. Beginning in the late 1920's, it began to reappear in its 

former breeding habitats (Buss and Hawkins 1939). Presently, however, this bird may once 

again be undergoing a change in population numbers, not only in Wisconsin, but in other 

sections of the country as well (Arbib 1975). In 1973, the Wisconsin Department of Natural 

Resources included the Upland Sandpiper on its list of species whose populations in the 

state should be watched (Hine 1973). The overgrazing of pastures and draining of wet 

prairies has brought about the recent concern for this species in Wisconsin. The breeding 

biology and habitat requirements of the Upland Sandpiper are very little known. At the 

time of this study, the only detailed information available on this species was a study by 

Buss and Hawkins (1939) in southern Wisconsin. Although this study was fairly extensive 

for that time, it left many questions unanswered. In order to help understand more about 

these birds, I initiated a two-year study of the Upland Sandpiper in the spring of 1974 in the 

Buena Vista Marsh in Portage County. The prime objectives of my study were to: 

(1) determine habitat preference for nesting, (2) determine home range and population 

densities of nesting pairs, (3) determine nesting success, (4) describe the behavior associated 

with pre-nesting, nesting and post-nesting adults, and (5) add to the general knowledge of 

this little-studied species. 

The format of this thesis deviates from the traditional in that it has been written for 

publication. The body has been divided into three major sections; Home Range and Daily 

Movement of Radio-Tagged Upland Sandpipers in Central Wisconsin, Behavior of the 

Upland Sandpiper in Central Wisconsin, and Breeding Biology and Habitat Use of the 

Upland Sandpiper in Central Wisconsin. Each section will be submitted to the Wilson 

Bulletin for publication. Mr. John E. Toepfer will co-author the radiotelemetry paper. 

Material not intended for publication is found in the Appendix. 
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Study Area 

The study area consists of 84 km 2 located within the Buena Vista Marsh in 

southwestern Portage County, Wisconsin (Fig. 1). The Buena Vista Marsh covers an area 

approximately 218 km2 and was a series of Tamarack (Larix laricina) swamps in the middle 

1800's. The tamarack cover was harvested prior to 1900. The area was drained by a series of 

ditches, and converted to agriculture in the early 1900's. Hamerstrom (1957) presented a 

detailed description of the history and ecology of this area. 

A United States Weather Service recording station is located at Coddington, on the 

east side of the Marsh, 19.2 km from the Stevens Point station. The mean growing season 

for the Coddington station is 104 days; the shortest frost free period was 47 days, and the 

longest frost free season was 119 days. The Stevens Point station has recorded a mean 

growing season of 148 days, with the shortest and longest frost free periods of 103 and 

186 days, respectively (Ebling 1953). 

Predominant soils within the study area are Shallow Markey muck, Roscommon 

muck, Markey muck, Meehan loamy sand and Friendship loamy sand. Shallow Markey 

muck and Markey muck are poorly drained organic soil with depths of 40.6 to 61.0 em and 

61 to 129.5 em, respectively. Roscommon muck is a poorly drained sandy muck soil closely 

associated with the Markey muck series. Depths range from 0 to 22.9 em. Meehan loamy 

sand and Friendship loamy sand occur commonly as islands in the southwest portion of the 

study area. These soils are well drained and have depths of 25.4 to 50.8 em (Portage County 

Soil Survey and Interpretation 1971). 

The elevation within the Marsh ranges from 304.8 to 335.3 m. The water table lies 

very close to the surface and during the spring snow melt, large areas are covered with sheet 

water for varying lengths of time. Most areas are dry by 1 July. 

The Marsh is used extensively for beef ranching. In addition, dairy farming and 

cultivation of corn, mint and potatoes are also carried out on the Marsh. In the last year, 

small grain agriculture has increased. 

The study area contains approximately 5260 ha of privately owned land that is 

devoted to various agricultural practices. The remaining 3040 ha has been privately 

purchased for prairie chicken (Tympanuchus cupido pinnatus) management. The vegetation 

on the study area is approximately 85 percent grassland (including tame hay and pasture), 
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5 percent cropland, and 10 percent forest and lowland shrubs. Upland Sandpipers are 

restricted to the grassland portion of the study area, which consists mainly of blue grass 

(Poa pratensis), quackgrass, (Apropyron repens), timothy (Phleum pratense), and smooth 

bromegrass (Bromus inermis). 
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Home Range and Daily Movement of 

Radio-Tagged Upland Sandpipers in 

Central Wisconsin 

Irvin W. Ailes 

The Upland Sandpiper (Bartr~mia longicauda) is a shorebird that breeds in the 

temperate and subarctic regions of North America. This species has not received much 

attention in the literature until recently. Buss and Hawkins (1939) in Southern Wisconsin 

conducted the first extensive investigation of this species. Buss (1951) supplemented his 

earlier study with observations on behavior in the Yukon Territory. More recently, Higgins 

and Kirsch (1975), Higgins (1975) and Kirsch and Higgins (1976) have compiled extensive 

data on breeding biology and management of this species in North Dakota. This paper 

reports the results of a study conducted on one nesting pair. The purpose was to provide 

new information on some aspects of Upland Sandpiper breeding ecology. This study was 

conducted during the summer of 1975. Objectives were to determine: (1) home range of a 

nesting pair, (2) movements of adults, and (3) movements of an adult with young. 

STUDY AREA AND METHODS 

The study area was within the Buena Vista Marsh, in southwestern Portage County, 

Wisconsin. Vegetation of the area was approximately 85 percent grassland (including tame 

hay and pasture), 5 percent cropland (com, oats and potatoes), and 10 percent forest and 

lowland shrubs. Upland Sandpipers were restricted to the grassland portion of the study 

area, which consisted mainly of Kentucky bluegrass (Poa pratensis), quackgrass (Apropyron 

repens), timothy (Phleum pratense), and smooth bromegrass (Bromus inermis). Most of the 

study area has been used extensively for beef ranching, but in the past year, small grain 

agriculture has increased. 

An Upland Sandpiper pair was captured at a nest with a hand-held drop net. The 

birds were weighed and the culmen, wing and tarsus were measured. The adult male was 

captured on 11 June and the adult female on 13 June. Each bird was banded with a U.S. 

Fish and Wildlife Service band and fitted with a pulsing radio transmitter (A VM Instrument 

Co., Champaign, Illinois) which broadcast signals in the 151 Mhz frequency range. The 

transmitter package (battery, harness, and a 26.7 em spring-steel whip antenna) weighed 
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Fig. 1. Female Upla'hd Sandpiper with radio package and harness in place. 

approximately 4.5 grams, or about 3.5 percent of the bird 's body weight. Life expectancy 

of the transmitter package was about 40 days. Harness design was like that described by 

Godfrey (1970)(Fig. 1). 

All radio locations were obtained from the ground, using standard triangulation 

techniques, with a Model LA12, AVM continuous band receiver, and a single 2.4 m, 

8-element Yagii antenna mounted on a small trailer. The total height of the antenna and 

trailer was 3. 7 m from top to ground. Ground-to-ground range of the system was 

approximately 0.8 km. A Cessna 150 airplane, with a Yagii antenna on each wing strut, also 

was used to search the study area. 

Each bird's location was pinpointed at least twice daily. All locations were plotted 

on aerial photographs. For each location, the date, time, distance to nest, straight-line 

distance to last location, height of vegetation, and land use were recorded. All data were 

coded and placed on computer cards for analysis. Vegetation was analyzed by the 

point-centered quarter (Dix 1961) and height-density methods (Robel et al. 1970). Home 

range of each bird was determined by connecting the outermost points with straight lines to 

include all other locations (Odum and Kuenzler 1955). 
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RESULTS AND DISCUSSION 

The female Upland Sandpiper was monitored for 14 days, from 13 June through 

27 June 1975. There was no contact made on 22 June and 26 June. The last radio contact 

was at 0730 hrs (CST) on 27 June. Daily searches on the ground from 27 June through 

1 July and a search by airplane on 2 July were unsuccessful. She may have migrated from 

the breeding grounds on 27 June, one day after the nest hatched. Radio malfunction is a 

possibility, but the last signal received and all previous signals were loud and clear. 

The male was monitored for 23 consecutive days from 11 June through 7 July. A 

single egg hatched from a clutch of 4 on 26 June. The adult male and chick were followed 

for 11 continuous days. The radio harness broke on 7 July, causing the radio package to fall 

off the bird. He remained in the same area until 14 July, at which time the chick 

disappeared. The adult immediately discontinued parental behavior. 

Effect of transmitters - Immediately after release, both adults flew to a plowed 

field 160m southwest of the nest site (Fig. 3). Both flew normally after being released. The 

male returned to the nest within 22 minutes after release. The female did not return to the 

nest immediately after release; but she was on the nest when checked 2.5 hrs later in the 

afternoon. There was no indication at any time during the study period that they showed ill 

effects or unusual behavior related to the transmitters. 

Distance from nest - The maximum known distance from the nest was 3275 m 

and 616 m for the female and male, respectively (Fig. 2). Mean distance from the nest was 

869.± 842 m for the female and 241 ± 188 m for the male. The female made two unusually 

long southwesterly movements from the nest; 1851 m on 14 June and 3275 m on 23 June. 

A third movement of 1771 + 402 m on 15 June was to the same area as that of 14 June. 

Only one triangulation point was obtained for this date, but the actual location is within 

that of 14 June. The reason for these long movements is unknown. The area visited on 14 

and 15 June was a plowed field and that on 23 June was a heavily grazed pasture (vegetation 

less than 10 em high). The large movements by the female may suggest a weak attraction to 

the nest site and a weakening of the pair bond. 

Home range - Home range of the Upland Sandpiper, as applied in this paper, 

includes those areas used by each bird from the time the radio was attached until the 

hatching of an egg. The range of the male was 8.5 ha and that of the female 85.6 ha (Fig. 3). 

Determination of the home range for the female was complicated by the three unusually 
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long southwestward movements. The female returned to the nest area within 1 to 2 days of 

each movement. Home range for both the male and female was elongate in shape and 

oriented in the southwest-northeast directions. The long axis of the male's and female's 

home range was 0.9 km and 4.0 km, respectively. Maximum home range width of the male 

was 0.2 km and the female was 0.5 km. Data on radio-equipped birds of different species 

indicate a tendency for home ranges to be elongate in shape. Gilmer et al. (1975) found 

home range of mallards (Anas platyrhynchus) to be twice as long as wide. Bray et al. (1975) 

indicates that most radio-equipped starling (Sturnus vulgaris) home ranges were elongated 

and narrow. 

The orientation of these sandpipers' home range was influenced by the feeding areas 

which the birds frequented. One plowed (fallow) field, 330m southwest of the nest, 

accounted for 58 percent of the observations on the male while he was off the nest. Earlier 

in the season, this field was a heavily grazed pasture (vegetation less than 10 em high) and 

attracted as many as 12 feeding Upland Sandpipers, including the pair in this study. The 

female was usually observed in a plowed field (31 %) and a recently planted corn field 

(38 %) 453 m north of the nest site. During the time the female was using the corn field, 

other Upland Sandpipers also were present. The com during this period was approximately 

5 to 10 em. The field was abandoned by the sandpipers when the com reached a height 

above 15 em. 

Incubation - Incubation was performed by both sexes. Although this behavioral 

characteristic is not universal in the family Scolopacidae, there are several species in which 

both sexes share in the incubation. The Dunlin (Calidris alpina) (Holmes 1966), 

Semipalmated Sandpiper (C. pusilla) (Norton et al. 1975), Baird's Sandpiper (C. bairdii) 

(Norton 1972), and the Stilt Sandpiper (Micropalama himantopus) (Parmelee et al. 1968), 

are some of the species known to share the incubation duties with their mates. 

The nest attentiveness of each bird varied. The location of each bird was determined 

each morning and afternoon. The shortest incubation interval observed was that of the 

female, approximately 14 hrs. This interval occurred on 14.June, 2 weeks after laying the 

eggs and 2 weeks before hatching. The male was known to be on the nest before and after 

the incubation period of the female. The observed incubation time totaled 17 days; 

approximately 14 days (82 %) for the male and 3 days (18 %) for the female, from the date 

the radio transmitter was attached tto the male. The female was on the nest one day prior to 
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the day her transmitter was afixed, but rainy weather made it inadvisable to disturb the 

incubating bird and endanger the nest. The last known day that the female was on the nest 

was 16 June, 10 days before the eggs hatched (Fig. 2). She disappeared on 27 June, never to 

return. This may indicate that the female did not have as strong an attraction to the nest as 

did the male. Holmes (1966) has shown that the male Donlin increases his share of 

incubation as hatching approaches. 

Movement of adult male and young - Only one egg hatched out of the clutch of 4. 

The unhatched eggs were infertile. The fertile egg had several small cracks at the blunt end 

at 1445 hrs on 25 June. By 1745 hrs on 26 June, the adult male and the chick had moved 

approximately 20m south of the nest. On 27 June, the adult and chick had moved 

approximately 20 m east of the nest site. The adult and chick were located in a heavily to 

moderately grazed pasture (Field-A) about 100m north of the nest site the following day 

(Fig. 4). The male and young remained in this field for 3 days; they then moved to a second 

moderately grazed field (Field-B) approximately 282 m north of Field-A during the evening 

of 30June. 

The adult remained in different parts of Field-B until 7 July, at which time the 

signal ceased to change location; the radio had separated from the bird due to harness 

deterioration. Visual observations showed that the adult male and chick remained in Field-B 

until the afternoon of 14 July, at which time the chick disappeared and the adult left the 

area. The chick had moved to an adjacent corn field, and was believed killed during tillage 

operations. 

The adult and young used only a small portion of Field-A and almost all of Field-B 

after leaving the nest field. Both fields were being grazed at the time by livestock; as a 

consequence, the vegetation was decreasing in height throughout the study. The vegetation 

height at the time the adult moved into Field-B was 30 to 40 em high; it was less than 10 em 

at the time of the chick's disappearance. 

Field-A contained timothy (35%), bluegrass (25%) and quackgrass (22%). Timothy 

(53%) and quackgrass (26%) predominated in Field-B. Vegetation densities ranged from 

1080 shoots per m2 to 960 shoots per m2 for Fields-A and -B, respectively. 

The chick was captured on 3 July for growth rate data. At that time, it was 

discovered that its lower mandible was slightly displaced to the right so that the upper and 

lower mandibles did not meet. Growth of this chick over the 6 day interval between banding 
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at hatching and recapture was only 3.6 grams, approximately one half the growth of wild 

and captive chicks of known ages. When the chick was captured on 3 July, it appeared alert 

and healthy despite the lower bill abnormality. 

SUMMARY 

The movements of a nesting pair of Upland Sandpipers were monitored by use of 

radiotelemetry. The mean distance traveled from the nest was 241m for the male and 

869 m for the female. Home ranges of male and female were 8.3 ha and 85.6 ha, 

respectively. The male and female incubated 82 percent and 18 percent of the time, 

respectively. The majority of the male's activity (58%) was confined to a fallow field 330m 

from the nest. The female divided her activities between a fallow field (31 %) and a corn 

field (38 %) 330m and 453 m from the nest site, respectively. The male assumed all 

parental duties after the female disappeared from the area. The male took the chick to a 

grazed pasture 282 m north of the nest site. 
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Behavior of the Upland Sandpiper in Central Wisconsin 

Irvin W. Ailes 

The behavior of the Upland Sandpiper (Bartramia longicauda) has been mentioned 

only briefly in the literature. Coues (1874) gave a brief account of distraction display, and 

Buss and Hawkins (1939) provided some information on the most common call notes and 

general information on nesting behavior of disturbed adults. Buss (1951) gave more detail 

on feeding behavior of young sandpipers and of adults with young. For the most part, 

however, the behavior of the Upland Sandpiper has not been described. The purpose of this 

study was to describe common behavior patterns of the Upland Sandpipers as observed 

during the summers (April through August) of 1974 and 1975; and to record some of the 

most common sounds and calls associated with this species on its breeding ground. 

STUDY AREA AND METHODS 

The study area was within the Buena Vista Marsh in Southwestern Portage County, 

Wisconsin. Vegetation of the area was approximately 85 percent grassland (including tame 

hays and pasture), 5 percent cropland (corn, mint and potatoes) and 10 percent forest and 

lowland shrubs. Upland Sandpipers were restricted to the grassland portion of the study 

area, which consisted mainly of Kentucky blue grass (Poa pratensis), quackgrass (Apropyron 

repens), timothy (Phleum pratense), and smooth bromegrass (Bromus inermis). The Marsh 

has been extensively used for beef ranching, but in the past year, small grain agriculture has 

increased. 

Behavior of the Upland Sandpiper was recorded on 35mm slide and super 8mm 

movie film. Behavioral patterns that were not recorded on film were described in detail in a 

field note book. Flight songs and other characteristic sounds were recorded on BASF 

magnetic tape using a Sony 4-speed tape recorder. All recordings were taped with a 24-inch 

Parabola at a tape speed of 7.5 ips. Spectrographs were prepared on a Kay Sona-Graph, 

using a wide-band filter; Study skins from 11 American museums were measured for wing, 

tarsus, culmen, and middle toe length. 

Adult sandpipers were captured on the nest by means of a bow net or a hand-held 

dropnet. In 1974, 5 adults were captured by flushing the birds into a mist net. All adults 

were marked with a U.S. Fish and Wildlife Service aluminum band and a patagial tag on the 
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right wing (Anderson 1963; Hester 1963). Patagial tags were made of florescent orange 

Saflag material (Safety Flag Co., P.O. Box 1005, Pawtucket, R.I. 02862) with a large letter 

and number written on each tag with opaque black stamp-pad ink (Justrite, Louis Melinde 

Co., Chicago 60657). Tags were approximately 22 x 34 mm and were fastened to the 

patagiums with a 10 mm length of 25lbs.-test, braided nylon fishing line. The line was 

inserted through the patagium with a needle. Small washers (7 mm diameter), made of the 

same Saflag material, were threaded onto the line on each side of the patagium. Knots were 

then tied at each end and glued with Seal-All (Allen Products Corp., Detroit, Mich. 48204) 

to prevent their fraying and untying. 

Young sandpipers were captured at the nest soon after hatching. Older chicks were 

found in the fields and hand-caught. All young were marked with U.S. Fish and Wildlife 

aluminum bands and plastic, colored leg bands. 

RESULTS AND DISCUSSION 

Arrival on the breeding ground - The first resident Upland Sandpipers arrived on 

23 April in 1974 and 24 April in 1975, and on the same field in both years. Buss and 

Hawkins (1939) also found this to be true of first arrivals over a 5-year period. The birds 

were considered resident if they exhibited the "flutter stroke" during flight, as described by 

Buss and Hawkins (1939). This peculiar wing beat has been reported by other authors as a 

breeding behavior characteristic of. Upland Sandpipers (Rockwell1912; Rowan 1926). All 

birds observed in the area after 30 April of each year were using the "flutter stroke". 

Most Upland Sandpipers were paired upon arrival at the Buena Vista Marsh. Buss 

and Hawkins (1939) in southern Wisconsin, and Higgins and Kirsch (1975) in North Dakota 

observed that most Upland Sandpipers were paired upon arrival. Although most were paired, 

a large proportion of the first arrivals in 1975 were singles. Most birds were paired within 

one to two weeks after their arrival. Rowan (1926) observed that Upland Sandpipers 

arriving in Alberta were in groups of 3. The trios were more common than pairs and his data 

indicated that the trios were made up of two males and one female. He observed no sign of 

aggression among the members of the trios. Higgins and Kirsch (1975) also observed trios 

during their study, but no determination of sex was made. No definite trios were observed 

during this study. Whenever a third bird was observed attempting to join a mated pair, it was 

immediately chased away by the male of the pair. 
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Table 1 
Mensural Characteristics of Upland Sandpiper Study Skins 

from North American Museums 

Mean SD Range N 

Wing (em) Male 16.4 0.58 15.5-17.6 68 
Female 17.3 0.65 16.0-18.3 48 

Tarsus (mm) Male 47.8 1.97 43.8-51.9 68 
Female 48.3 2.37 43.7-52.3 48 

Culmen (mm) Male 28.1 1.35 25.8-31.8 68 
Female 29.6 1.77 25.2-32.4 47 

Middle toe (mm) Male 25.8 1.47 22.5-28.4 68 
Female 27.0 1.30 23.9-28.6 48 

One marked male did not secure a mate in 1975. This bird (W6) was marked on the 

nest in 1974. He was first observed 11 May 1975 in a field with three other marked and 

several unmarked birds. Repeated sightings of W6 throughout the summer indicated that he 

did not obtain a mate. He was last seen on 2 July, at which time he was still whistling and 

displaying like an unmated bird. 

Sex determination -Upland Sandpipers do not show any sexual dimorphism. Mated 

pairs in the field showed, at times, a slight difference in size and color of mates. Rowan 

(1926) and Coues (1874) also noticed a size difference. Only a few pairs showed 

distinguishable size differences between the mates. In pairs where the mates were different, 

the larger bird had a softer huffy color, compared with its smaller and lighter gray mate. Of 

pairs with these features, the smaller and lighter colored bird was always more aggressive 

toward other birds, and displayed male sexual behavior toward the larger mate. Thus, it 

appears that the lighter colored and smaller bird is the male. 

Mensural characteristics were made on 116 specimens of Upland Sandpiper 

(Table ·1 ). The female had slightly larger measurements of the wing, tarsus, culmen, and 

middle toe. This difference was not significant, however. Marked pairs in central Wisconsin 

had an average difference of .6 em in the wing, 1.1 mm in the tarsus, and 1.0 mm in the 

culmen (Appendix D). Sex determination by behavioral observations on mated pairs 

indicated that in some cases the male was larger, and in others the female was larger. Until 

another method is discovered, the only known reliable means of determining sex in living 

Upland Sandpipers is by observing behavior. 
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Fig. 1 Flight display of male Upland Sandpiper. Glide during whistle; (a) introductory note, 
(b) break in whistle, with the neck pulled in. (c) downbeat of flutter stroke after 
whistle. 

Flight display, abbreviated whistle, and alarm notes- The flight display (Fig. 1) was 

one of the first indications that Upland Sandpipers had returned to their breeding ground. 

This display was most frequently seen and heard in the early mornings. The upward flight to 

initiate the display started either from the ground, a fence post, or similar object. The 

displaying bird usually flew up at an angle of 45 degrees from the ground, using the "flutter 

stroke" (Buss and Hawkins 1939) and began a flight whistle when approximately 50 m from 

the ground. During the actual performance of the whistle, the wing beat was stopped, and 

the bird glided on out-stretched wings, with the tips curved downwards. The tail could be 

spread or not. The neck was stretched forward during the introductory notes, thrust 

backwards at the break in the whistle, and stretched forward again at the conclusion (Fig. 1a 

& b). The flutter stroke was continued upon completion of the whistle (Fig. 1c). 
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Fig. 2 
Wing-up posture assumed 
upon alighting 

The whistle was usually given at 2 to 3 min. intervals, with the complete display 

lasting from 10 to 15 min. During the display, the bird flew in a large circle and constantly 

gained altitude to a maximum of about 400 m. Once the maximum height had been 

obtained, the bird quickly descended to the area on the ground from which it started. Upon 

landing, the bird momentarily held its wings elevated over its back (Fig. 2) and uttered a last 

long whistle while folding its wings in to normal resting position. 

A similar flight pattern is exhibited by the Baird's Sandpiper (Calidris bairdii) 

(Drury 1961). During the flight display, this species performs with a slow wing beat or 

quivering, alternating with periods of sailing on set wings. The White-Rumped Sandpiper (C. 

fuscicollis) performs its flight display using a shallow wing beat similar to the Upland 

Sandpiper's, but the wings move during the song (Drury 1961). The head and neck are 

extended and retracted during the song, similar to the Upland Sandpiper. 
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A shorter version of the flight display appeared when the bird flew from one field to 

another. In this form, the bird usually maintained an altitude of 10 to 15m, whistling once 

or twice before alighting on the ground or a fence post in an adjacent field. 

The song or whistle of the Upland Sandpiper has been described by many authors 

(Coues 1874; Forbush 1912; Rowen 1926; Forbush 1929; Roberts 1932; Buss and 

Hawkins 1939). The whistle consisted of a series of short, throaty rattles rising to a high 

pitch, a break, and another rise with a clear tone decline (Fig. 3a). The average duration of 

the whistle was about 3 sec. Later in the season, an abbreviated version was performed, in 

which the last half of the decline was not audible. The audiospectogram (Fig. 3a) shows that 

the whistle pitch exceeds the 8 kc/sec frequency on the graph. Graphing the whistle up to 

16 kc/sec revealed a continuation of the whistle with strong evidence of higher harmonic 

content (Fig. 3b ). 

Only once was a mated bird seen performing the flight display. It was thus suspected 

that most displaying birds were unmated. Mates remained close to each other during the 

prenesting period. The male of a pair whistled, but he usually flew to a nearby post and 

whistled upon landing. The female sometimes joined her mate in a brief whistle. Displaying 

birds which were observed to land near a mated pair were promptly chased away by the 

male of the pair. The long whistle and display apparently was performed mostly by unmated 

males and functioned as a means of attracting a mate. The whistle given by mated males 

may help strengthen the pair bond in mated pairs. 

The flight display continued throughout the spring, decreasing in frequency until the 

middle of July. Mter 15 July, whistling and displaying had ceased except for an occasional 

bird flying to fence posts and giving an abbreviated whistle. The birds were quiet from this 

point on, except that, when disturbed, they flew off uttering the "quip-ip-ip-ip" alarm notes 

(Forbush 1912) (Fig. 4). 

Both sexes gave the abbreviated whistle and the alarm notes. The female appeared to 

have a much softer and shorter version of the long whistle. There was no detectable 

difference between male and female alarm notes. 

Tail-up display - This was one of the most distinctive displays performed by the 

Upland Sandpiper. Only the male showed this behavior. The display consisted of a short 

chase (5 to 10m) by the male toward the female, with the male's body level, his head held 

slightly up, and his tail cocked above his back at a slight angle (Fig. 5a). His approach to the 
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Fig. 3a Long whistle of an Upland Sandpiper male during his flight display 

Fig. 3b Middle section of long whistle 
showing higher frequencies 
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Fig. 4 Alarm notes given by both male and female 

female was at a fast walk or run with his gular pouch puffed out, uttering a low throaty 

rattle. When the female was not sexually receptive, her response to the advancing male was 

to run off a short distance (1 to 2m) and continue feeding. When the female moved away, 

the displaying bird immediately stopped and gave a low whistle. If the female was sexually 

receptive, she allowed the male to approach, and copulation occurred. 

The tail-up display is usually given to the mate. However, on 2 occasions, a single 

bird was seen displaying when no other birds were visible to the observor. Suddenly a 

second bird popped out of the grass and ran off. Apparently the sight of a bird resting on 

the ground can elicit this display. On one occasion, a chick was hiding in short grass when an 

adult feeding nearby performed the tail-up display toward the young bird. The display was 

terminated when the chick did not move. The adult then returned to feeding. Performance 

of the tail-up display was less frequent once egg laying and incubation had begun. 

There are other species of sandpipers that perform a display similar to the Upland 

Sandpiper's tail-up display. Brown (1962) observed what he called the "rail-run" display in 

the Western Sandpiper (Calidris mauri), Semipalmated Sandpiper (C. pusillus) and Black 

Turnstone (Arenaria melanocephala). In these species, the display appears to have more of 

an intimidatory function rather than a sexual one as with the Upland Sandpiper. Holmes' 

(1973) observations on Western Sandpipers indicated that the rail-run display described by 

Brown was more of a sexual response which eventually lead up to copulation. The posture 

of the Western Sandpiper is the same as that of the Upland Sandpiper, except that the head 

is held low and the approach is more of a hesitant sidle than direct. The Western Sandpiper 

usually sings in this posture, as does the Upland Sandpiper. 
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Fig. 4 Alarm notes given by both male and female 

female was at a fast walk or run with his gular pouch puffed out, uttering a low throaty 

rattle. When the female was not sexually receptive, her response to the advancing male was 

to run off a short distance (1 to 2m) and continue feeding. When the female moved away, 

the displaying bird immediately stopped and gave a low whistle. If the female was sexually 

receptive, she allowed the male to approach, and copulation occurred. 

The tail-up display is usually given to the mate. However, on 2 occasions, a single 

bird was seen displaying when no other birds were visible to the observor. Suddenly a 

second bird popped out of the grass and ran off. Apparently the sight of a bird resting on 

the ground can elicit this display. On one occasion, a chick was hiding in short grass when an 

adult feeding nearby performed the tail-up display toward the young bird. The display was 

terminated when the chick did not move. The adult then returned to feeding. Performance 

of the tail-up display was less frequent once egg laying and incubation had begun. 

There are other species of sandpipers that perform a display similar to the Upland 

Sandpiper's tail-up display. Brown (1962) observed what he called the "rail-run" display in 

the Western Sandpiper (Calidris mauri), Semipalmated Sandpiper (C. pusillus) and Black 

Turnstone (Arenaria melanocephala). In these species, the display appears to have more of 

an intimidatory function rather than a sexual one as with the Upland Sandpiper. Holmes' 

(1973) observations on Western Sandpipers indicated that the rail-run display described by 

Brown was more of a sexual response which eventually lead up to copulation. The posture 

of the Western Sandpiper is the same as that of the Upland Sandpiper, except that the head 

is held low and the approach is more of a hesitant sidle than direct. The Western Sandpiper 

usually sings in this posture, as does the Upland Sandpiper. 
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Fig. 5 Aggressive and sexual displays of the Upland Sandpiper male. (a) Tail-up display 
with puffed gular pouch. (b) Open-mouth rush. 

Aggressive behavior - Aggressive behavior was confined to the ground in the 

communal feeding areas. There was no aggression observed toward the mate. All agonistic 

behavior was between the males of mated pairs and presumably single males that attempted 

to court the female of the mated pair. Females were not known to initiate aggressive 

encounters. The most common behavior pattern associated with agonistic behavior was the 

open-mouth rush (Fig. 5b ). The pursuing bird advanced toward the opponent, running with 

his head low and parallel with his body, his mouth open. In one instance, both the male and 

female exhibited aggresive behavior toward another bird. This was an unmated bird 

approaching a pair that was feeding in a pasture with several other pairs and singles. When 

the single was within 2m of the pair, the male gave chase. The pursued bird immediately 

took flight and landed between the male and his mate. Immediately, both male and female 

chased the single, and it flew 10 to 15m south of the pair. 

Aggressive contact between males of pairs was brief with no apparent winner. These 

contacts were brought about by the movement of pairs within a communal feeding area. 

Most pairs and singles moved freely through the feeding area and did not appear to be 

attached to any particular site. Not all pairs were observed to feed in a common feeding 

area. At least 5 pairs spent 4 to 10 days in a small section of a field by themselves. In 28 

observations, when a different bird flew in to either feed with a pair or court the female, the 

male chased the newcomer away. The pursued bird would be allowed to remain in the field 

only if he did not come within 2 to 3m of the pair. If the single stayed over 3 to 5 m from 

the feeding pair, he was ignored. 
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Agonistic behavior in the Upland Sandpiper was not as highly developed as in some 

other species of shorebirds; it was evident only in the early spring prior to egg laying. Once 

egg laying had been completed and incubation commenced, agonistic behavior was no longer 

evident. Large numbers (up to 15) of Upland Sandpipers fed in the same field before and 

after the breeding period with relatively minor aggresive behavior. Upland Sandpipers are 

very social in their breeding ground behavior. 

Nest scrapes - Nest scrapes were made by both members of a pair. The scrape was a 

cleared spot on the ground made by scratching away vegetation to expose the bare earth. 

The male was more persistent and initiated 75 percent (N = 19) of the scrapes. The female 

either entered the scrape after the male left the scrape cup or paid no attention to the male's 

scrapes and continued feeding. Whenever a female initiated a scrape, the male entered the 

scrape upon departure of the female. Time spent by either sex inside the scrape varied from 

0.5 to 3 min. The scrape was in a clump of dried grass or dense vegetation. The scrape was 

made with the bird moving into the clump, breast down and tail cocked upwards. The bird 

did not turn around while making a scrape, but stayed in one position. The feet were used 

to kick vegetation out of the scrape cup. 

Each pair made several scrapes which were not in the same area as the actual nest. 

No nests were found in any areas of extensive nest scrapes, even after much searching. When 

nest scrapes were formed, the actual nest was within a few hours to one day of being 

initiated. On 17 May 1974, one pair made at least 12 scrapes between 1100 and 1300 hrs in 

a heavily grazed pasture (Field 1). At 1300 hrs, both birds flew about 100m to a hay field 

cut the previous July (Field 2). Mter searching Field 2 on foot, only one bird was found. 

On 19 May, the same pair was found in Field 1, but they were not observed to make nest 

scrapes. At 1402 hrs, the pair again flew to Field 2. They landed in the same area as on 

17 May. Subsequently their nest was found in Field 2 with one egg, when the female was 

apparently attempting to lay the second egg. Parmelee (1970) found that Sanderling 

(Calidris alba) also make nest scrapes in one area and actually nest in a different location. 

Copulation - All copulations occurred in a feeding field or in an area used for 

scrapes. The precopulatory behavior of the male always included the tail-up display and 

copulation occurred only if the female remained still. Holmes (1973) described a similar 

behavior in the Western Sandpiper. There was no noticeable response by the female Upland 

Sandpiper other than a slight leveling of the body as the male mounted her back. During 

copulation, the male's wings fluttered as if he were hovering over the female. The four 
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copulations observed were over within 15 sec. One female shook herself after copulation 

was completed while the male flew away. 1n the 3 other cases, both birds continued feeding 

after copulation, as if nothing had occurred. 

Incubation - The Upland Sandpiper had a monogamous pair bond, similar to that 

observed in the Willet (Cataptrophorus semipalmatus) (Tomkins 1965), Dunlin 

(Holmes 1966), Long-billed Curlew (Numenius americanus) (Forsythe 1970), Western 

Sandpiper (Holmes 1972), and Stilt Sandpiper (Jehl1973). Both sexes participated in the 

incubation of the eggs. Males did a larger share of the incubation as hatching approached. In 

a radio-tagged pair, only the male incubated during the last 10 days. The females exhibit 

varying attentiveness, however; marked females have been flushed from the nest during 

pipping. Increased attentiveness by males has also been shown for the Dunlin and Baird's 

Sandpiper (Holmes 1966) and the Western Sandpiper (Holmes 1973). Nest attentiveness of 

one Upland Sandpiper male on a warm (24 to 27°C) day with high, thin clouds in 

June 1974, was 65 percent over a 14-hr diurnal period. The mean absence was 27.5 min, 

with a maximum time off the nest of 52 min and a minimum of 12 min (Fig. 6). 

Attentiveness decreased during prime feeding time. Norton (1972) determined nest 

attendance of Dunlin and Baird's Sandpiper from egg laying to hatching. The Dunlin and 

Baird's Sandpiper incubated the nest 97.6 percent and 96.5 percent of the time, 

respectively. Parmelee (1970) found nest attendance of a Sanderling was 81 percent over a 

14 day period. The shorter attendance for the Upland Sandpiper may reflect the milder and 

more consistent temperatures in this temperate breeding range compared with the arctic 

region of the other species. The observation on nest attentiveness in the Upland Sandpiper 

was made on a mild, lightly overcast day. Evidence from a radio-tagged pair suggested a 

higher attentiveness during cold or rainy days, as one bird was on the nest 93 percent of the 

times it was checked. The nest was found untended only twice; it was checked twice daily 

for 15 days. 

Incubating birds spent considerable time with nest maintenance and thermostatic 

behavior. Nest maintenance consisted mainly of rearranging the dead grasses alongside the 

nest cup, and pulling the overhanging vegetation down to form a tent-like canopy over the 

bird and nest. Thermostatic behavior involved open-mouthed, rapid breathing accompanied 

by a gular pouch flutter. In addition to the gular flutter, the dorsal feathers between the 

wings were elevated about 20 to 25 degrees during intense sunlight. This behavior was also 

seen in feeding birds during periods of hot weather. 
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Fig. 7 Rattle call given by disturbed adults with young 

Movement from the nest when undisturbed was accomplished by flying directly off 

the nest or by walking a short distance and then flying. The incubating adult flew directly 

off the nest 67 percent of the time. In returning to the nest, the bird walked in from a short 

distance. Only once did the bird fly directly to the nest. 

Distraction behavior - A distraction display was evident from the beginning of 

incubation through rearing of the young. Each incubating adult had variable flushing 

distances. The flushing distance decreased as hatching approached. One adult in 1975 could 

be hand-caught on the nest. Birds that flew off the nest often feigned injury with ~ings and 

tail spread. A high-pitched squeal was given as the bird fluttered over the ground: Similar 
\ 

distraction displays are quite common in the family Scolopacidae. 

Upland Sandpipers remained around the nest only a few minutes after being 

disturbed. In contrast to this, Buss and Hawkins (1939) reported that the male or incubating 

adult remained close by or hovered over the nest. In this study, however, the disturbed bird 

usually flew off to a nearby feeding area until the intruder left the nest area. When both 

adults responded to intruders at the nest (usually near hatching), the birds remained in the 

area for a longer time. They, too, invariably left the nest area if the intruder did not leave 

immediately. 

Feigning injury also was common to adults with young. These birds also circled 

overhead giving alarm notes and a continuous harsh rattle call (Fig. 7). This same rattle call, 

only softer and lower, also is given by the adult when calling to the young on the ground. 
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On 2 occasions, the adult attending the young actually attacked the observer, flying directly 

at the observer, and then abruptly landing on the ground and feigning injury. 

Care of young - Of the 59 broods found over 2 summers, only one adult cared for 

the young. When the sex of both adults was known, the adult in attendance was the male. It 

is not known whether the female would care for the young if the male disappeared. The 

same adults cared for the young in successive years. Buss (1951) observed four broods of 

Upland Sandpipers in which both adults were with the young; one brood later in the season, 

however, was escorted by one adult. The last single adult to be seen with a full-grown 

juvenile sandpiper proved to be an adult male upon collection. Buss (1951) reported that 

some adults of unknown sex departed the breeding ground ahead of their young. 

Both adults of Dunlin (Holmes 1966), Stilt (Jehl1973) and Western Sandpiper 

(Holmes 1972), were with the young until fledging. Single adults found with broods in these 

studies were invariably males. A single, adult male Upland Sandpiper which was attending 

young was collected on the Buena Vista Marsh (V. Heig, pers. comm. ). 

Post breeding behavior - The last resident sandpiper was observed in the Buena 

Vista Marsh in mid-August both years. Prior to that time, groups of birds were commonly 

seen feeding in heavily grazed pastures. Marked young over 30 days of age were no longer 

under the care of an adult. Adults and juveniles were frequently seen feeding together. No 

aggression was noted among members of the groups. At this time of year, birds were very 

wary and flushed readily when disturbed, giving the alarm note. 

Habit patterns - A few adults and young birds teetered as do the Spotted Sandpiper 

(Actitis macularia) and Wandering Tattler (Heteroscelus incanus) (pers. obs.). The body 

movement was not so vigorous and pronounced as that of the Spotted Sandpiper, but was 

nevertheless obvious. If the legs are considered to be the pivot point, the body probably 

moved less than 10 degrees up and down. The head remained stationary during the 

teetering. 

Feeding behavior of the Upland Sandpiper was restricted mainly to picking insects 

off the vegetation. Baird's Sandpiper (Drury 1961) also feeds in this manner. Feeding birds 

tended to avoid the first few centimeters above the ground. Most birds fed communally in 

grazed pastures (66%). Birds feeding singly comprised 12.7% of 1496 observations; 2 birds 

in a field were 25.8%, and birds in groups of 3 or more were 61.5%. These community 

feeding areas were particularly evident in early spring and late summer. Singles and pairs can 
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be found feeding alone throughout the breeding season. The Ruddy Turnstone (Arenaria 

interpres) (Nettleship 1973), Purple Sandpiper (Keith 1938) and Western Sandpipers 

(Holmes 1973) also have communal feeding areas. Adult Upland Sandpipers regularly 

brought their young to these communal feeding areas. 

SUMMARY 

The behavior of the Upland Sandpiper was studied over the two summers of 1974 

and 1975. The only reliable method for sex determination in living birds was found to be by 

behavior. The most common behavioral patterns and sounds were described. Tail-up display 

appears to function as a pre-copulatory activity. All aggressive behavior was directed toward 

neighboring sandpipers, none between mates. Scrapes were made by both birds of a pair and 

occurred outside the nest area. Incubation was performed by both adults, but the male was 

more persistant in incubating and solicitous in rearing the young. Most birds were paired 

upon arrival and showed a preference for feeding in communal feeding areas. The behavior 

of the Upland Sandpiper was compared to that of related birds. 
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The Upland Sandpiper (Bartramia longicauda), unlike most other shorebirds, 

frequents the dry, grassy fields· and prairies of North America. This species was abundant in 

the middle 1800's, but started to decline near the tum of the century (Coues 1874; Forbush 

1912). Most observers believe that Upland Sandpiper populations declined because of 

cultivation of the prairies and an increase in market hunting (Cooke 1914). The Migratory 

Bird Conservation Act of 1916 ended legal hunting of this species in the U.S. and Canada; 

its numbers started to increase soon afterwards (Roberts 1932; Beck 1938; Buss and 

Hawkins 1939). More recently, however, the loss of prairie grassland to cultivation in parts 

of the country has probably depressed the population again (Kirsch and Higgins 1976). The 

Upland Sandpiper is currently declining in some sections of the United States, while in 

others its population status is uncertain (Hine 1973; Arbib 1975). In the last few years, 

interest in this species has resulted in increased research into its breeding biology and 

management (Higgins and Kirsch 1975; Kirsch and Higgins 1976). The purpose of this paper 

is to add to the information available about this relatively little-known species. Two 

summers' research (1974 and 1975) on the breeding biology and habitat use of the Upland 

Sandpiper in Wisconsin is presented. 

STUDY AREA AND METHODS 

The study area was within the Buena Vista Marsh in southwestern Portage County, 

Wisconsin. Vegetation in the area was approximately 85 percent grassland (including tame 

hay and pasture), 5 percent cropland (com, mint and potatoes) and 10 percent forest and 

lowland shrubs. Upland Sandpipers were restricted to the grassland portion of the study 

area, which consisted mainly of Kentucky bluegrass (Poa pratensis), quackgrass (Apropyron 

repens), timothy (Phleum pratense), and smooth bromegrass (Bromus inermis). The Marsh 

has been extensively used for beef ranching, but in the last year, small grain agriculture has 

increased. 
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Adult sandpipers were captured on the nest by means of a bow net or hand-held 

drop net. In 1974, 5 adults were captured by flushing the birds into a mist net. All adults 

were marked with a U.S. Fish and Wildlife Service aluminum band and one patagial tag on 

the right wing (Anderson 1963; Hester 1963). Patagial tags were made of florescent orange 

Saflag material (Safety Flag Co., P.O. Box 1005, Pawtucket, R.I. 02862) with a large letter 

and number written on each tag with black opaque stamp-pad ink (Justrite, Louis Melind 

Co., Chicago 60657). Tags were approximately 22 x 34 mm and were fastened to the 

patagium with a 10 mm length of 25lbs.-test, braided nylon fishing line. The line was 

inserted through the patagium with a sewing needle. Small washers (7 mm diameter) made 

of the same Saflag material were threaded on the line on each side of the patagium. Knots 

were tied at each end of the line and glued with Seal-All (Allen Products Corp., Detroit, 

Mich. 48204) to prevent fraying and untying. 
' 

Young sandpipers were captured at the nest soon after hatching. Older chicks were 

found in the fields and hand-caught. All young were marked with a U.S. Fish and Wildlife 

Service aluminum band and colored plastic leg bands. 

Nests were found by direct observations of the birds or by searching fields that 

appeared to provide adequate nesting cover. Such fields were searched on foot. A 1.5 m-long 

stick was swung through the upper half of the vegetation to flush any incubating bird. In 

1975, some fields were searched with a cable-chain device similar to that described by / 

Higgins et al. (1969b). The cable-chain drag was shortened to 15.24 m and pulled by two 

horses instead of vehicles. Each nest was marked with a 1.2 m surveyor's stake about 3 m 

south of the nest. 

Vegetation was analyzed by the point-centered quarter method (Dix 1961) and 

height-density method (Robel et al. 1970). Data from each nest was recorded as described 

by Kirsch and Higgins (1976). Habitat use was recorded as to date, time, activity and 

number of birds, height of vegetation and land use. All data were coded and placed on 

computer cards for analysis. 

In 1975, one Upland Sandpiper chick was raised in captivity from hatching until 

release at , the age of 34 days. Information on its development was recorded at 2-day 

intervals. Data included weight, culmen, tarsus, and wing length and photographic record of 

feather development. 
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RESULTS AND DISCUSSION 

A"ival on the breeding ground - Upland Sandpipers arrived in the Buena Vista 

Marsh on 23 April in 1974 and 24 April in 1975. The first arrivals were seen in the same 

field in both years. Buss and Hawkins (1939) also found this to be true of first arrivals at the 

Faville Grove study area in Wisconsin over a 5-year period. Upland Sandpipers arrived at 

Faville Grove in southern Wisconsin about one week earlier than at the Buena Vista Marsh in 

central Wisconsin. 

Most Upland Sandpipers were paired upon arrival, except in 1975 there appeared to 

be a higher proportion of single birds. There were no groups of trios as observed by Rowan 

(1926) and Higgins and Kirsch (1975). The first returning marked birds were observed on 

11 May 1975. Return success for 1975 was 33 percent adults (5 of 15 banded) and 

3 percent young (2 of 60). Of the returning adults, two returned as a pair and two other 

birds returned with new mates. The original mates were not known to have returned. The 

fifth adult returned without his mate, nor did he find a mate during the summer. 

Nesting activity - Nesting activity began about 2 weeks after the first Upland 

Sandpipers arrived. The earliest nest initiation among the 12 in this study was 8 May and the 

latest 9 June. The mean clutch initiation date was 15 May. Buss and Hawkins (1939) found 

that Upland Sandpipers began nesting activities 15 to 20 days after the birds arrived in 

southern Wisconsin. The start of nesting activity has been reported by Lindmeier (1960) for 

northwestern Minnesota and by Higgins and Kirsch (1975) for central North Dakota at 

about 2 weeks after the first birds arrive. 

The earliest known hatch date was 4 June and the latest was 6 July. The peak of 

hatching was about 11 June, with the major hatching period occurring between 8 June and 

30 June (Fig. 1). A second hatching period around 5 July to 8 July may be the result of 

renesting or late nesting. During the two years of this study, no evidence was found to 

indicate renesting, but early nest failure could lead to second attempts and successful 

fledging before fall departure. Renesting is known in several other sandpiper species (Norton 

et al. 1975). 

Nesting success of returning marked birds was 100 percent. One returning pair 

nested approximately 20m from their 1974 nest site. The other returning adults were with 

new mates; one a female with a new male and the other a male with a new female. They 

nested 241m and 151m from their 1974 nests, respectively. Site tenacity and reuniting 
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Fig. 1 Hatching dates of Upland Sandpiper nests in central Wisconsin, 1974 and 1975 

with the previous year's mate is quite common in other shorebirds, notably the 

Semipalmated Sandpiper (CiJlidris pusilla) (Norton et al. 1975), Western Sandpiper (Calidris 

mauri) (Holmes 1971), and Spotted Sandpiper ( Actitis macularia) (Oring and Knudson 

1972; Hays 1972). The Stilt Sandpiper (Micropalama himantopus) and Western Sandpiper 

(Calidris mauri) not only reunite with their previous year's mate, but also may reuse the 

same nest cup (Jehl1973; Holmes 1971). 

Nest site selection by the Upland Sandpiper was restricted to the grasslands (85% of 

the study area). No nests were initiated in areas of heavy livestock grazing (35% of the 

grasslands) or small-grain agriculture (8% of the grasslands). Hayfields (46%) and idle fields 

(31%) accounted for the majority of nesting habitat (Table 1). Buss and Hawkins (1939) 

found 4 7 nests of which 57 percent were in hayfields and 43 percent in pastures. Higgins 

(1975), in a survey of nesting in North Dakota croplands, found 57 percent of the nests in 

non-tilled upland, including pastures, highway right-of-ways, and idle grasslands that 

comprised only 7 percent of his total study area. All hay fields were cut for hay during the 

previous year. Idle fields had strips of cut hay or were mowed with a rotary mower for 
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TABLE 1 

Land Use of Upland Sandpipers in the Buena Vista Marsh 

Grasslands Nesting Brood Rearing Feeding 
(%of Study Area) 

No. of No. of No. of 
1974 1975 Nests Percent Observations Percent Observations Percent 

Hayfield 11.5 10.1 6 46 18 9 120 11 

Idle field 43.4 44.4 4 31 9 5 11 1 
,j:o. 
1-" 

Grazed pasture 36.5 34.0 2 15 145 69 741 66 

Ungrazed pasture 0.8 0.2 1 8 32 15 148 13 

Plowed field 0.1 3.7 0 0 3 1 34 3 

Cropland 7.7 7.6 0 0 3 1 62 6 

TOTAL 100 100 13 100 210 100 1116 100 



Fig. 2 Typical nesting field in the Buena Vista Marsh 

prairie chicken (Tympanicus cupido) management. Vegetation in these areas was 10 to 

15 em high at the time of nest initiation. Only three nests were found on grazed pastures 

(15%) or ungrazed pastures (8%). The grazed and ungrazed pastures both had livestock on 

them during the previous year. The two nests in grazed pasture were initiated before 

livestock were introduced into the fields. 

Vegetation analysis of 12 nests revealed that quackgrass, bluegrass and timothy were 

the dominant species (Fig. 2). Quackgrass was found at 10 nests (83%), bluegrass at 9 (75%) 

and timothy at 7 (58%) (Table 2). Buss and Hawkins (1939) found 4 7 percent of the nests 

in southern Wisconsin in June (Poa), Timothy and Quackgrass hayfields. In North Dakota, 

Upland Sandpipers were commonly found nesting in fields of the genera Poa ( 48% ), Bromus 

(8% ), and Agropyron (6%) and others in smaller percentages. 

Vegetation height is an important factor in nest site selection by Upland Sandpipers 

(Kirsch and Higgins 1976). In central Wisconsin, 15 percent of the nests were in cover that 

was 0 to 15 em tall; 31 percent in cover that was 15 to 25 em tall, and 54 percent in cover 

25 to 40 em tall. No nests were found in cover that was over 40 em tall. When the nests 

hatched, however, vegetation was as high as 70 em. Only two nests were found during egg 

laying; therefore, most nests were initiated when the vegetation was much shorter than the 

data indicates. These two nests were in vegetation that was 10 and 30 em high. Lindmeier 

(1960) found 43 nests in vegetation heights of 17.8 to 53.3 em in northwestern Minnesota. 
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TABLE 2 

Vegetation Composition at Upland Sandpiper Nests 

Mean Frequency % of Nests with 
Plant Species No. of Nests at Nest(%) Species Present 

Quackgrass 
Apropyron repens 10 29.5 83 

Kentucky Bluegrass 
Poa pratensis 9 33.8 75 

Timothy 
Phleum pratense 7 12.5 58 

Smooth Bromegrass 
Bromus inermis 4 5.0 33 

Reed Canarygrass 
Phalaris arundinacea 2 1.5 17 

Higgins et al. (1969a) noted that of 41 nests found, 93 percent were in cover 15.2 to 

61.0 em tall. A more recent study by Kirsch and Higgins (1976) found 62 percent of the 

nests in vegetation cover that was 15.5 to 30.8 em tall. 

Nest densities differed between the two years of the study. In 1974, nest densities 

were 3.1 per 40.5 ha and in 1975, they were 0.8 per 40.5 ha. In 1974 65 ha were searched, 

157 ha in 1975. This sharp drop in nest density may indicate that the population is 

undergoing a decline. Although more area was searched in 1975, areas selected for searching 

were those suspected of containing nests. This same selection criterion was used both years. 

The drop in nest density is further substantiated by the smaller number of young found in 

1975 (28 as compared to 60 in 1974) after an equally intense search. 

In 1974, two fields which contained 2 and 1 nest respectively, were not used in 

1975, even though the vegetation had not changed. One field that contained 2 nests had one 

adult from each of the pairs return, but both nested in adjacent fields. In southern 

Wisconsin hayfields and pastures, nest densities of Upland Sandpipers were 30.3 per 40.5 ha 

in 1937 and 10.9 per 40.5 ha in 1938 (Buss and Hawkins 1939). Nest densities were 12.0 

per 40.5 ha in north-central South Dakota (Lokemoen and Duebbert 1974). In central 

North Dakota, mean nest densities ranged from 0.4 to 3.3 per 40.5 ha on annually tilled 

cropland and grasslands managed by burning, respectively (Kirsch and Higgins 1976). 
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Fig. 3 Unusual clutch of five eggs completed 28 May 1975 

Egg laying, clutch size and incubation period- Only 2 nests were found during the 

egg laying stage. One nest in 1974 increased from 1 egg to 4 eggs in 90 hrs, averaging 30 hrs 

between eggs. The time interval between the 3rd and 4th eggs was 45.5 hrs. One nest in 

1975 was completed with 5 eggs (Fig. 3), which increased from 1 to 5 eggs in 179 hrs, 

averaging 44.8 hrs between eggs. The time interval between the first and second, and the 

fourth and fifth eggs were 31 and 47 hrs, respectively. Higgins and Kirsch (1975) found that 

the time period between successive laying of individual eggs ranged from 24 to 49 hrs. One 

clutch increased from 1 to 4 eggs in 79 hrs, averaging 26.3 hrs between eggs. 

The clutch size of the Upland Sandpiper is normally 4 eggs, rarely 5 and sometimes 

3 (Bent 1929). In 1974, all 6 nests contained 4 eggs, and in 1975, of 7 nests found, 6 had 

4-egg clutches and 1 had a 5-egg clutch (Table 3). Nests containing 5 eggs have also been 

reported by Rowen (1926), Lindmeier (1960), and Higgins et al. (1969a). In southern 

Wisconsin, Buss and Hawkins (1939) reported all complete clutches contained only 4 eggs. 

Higgins and Kirsch (1975), in North Dakota, found 189 completed clutches, all consisting of 

4 eggs. 

The incubation period of the Upland Sandpiper has been reported to be 17 days 

(Forbush 1929), 21 days (Grant 1931; Buss and Hawkins 1939), 24 days (Bailey 1930), 23 

to 24 days (Lindmeier 1960), and 26 days (Goodpaster and Maslowski 1948). Higgins and 

Kirsch (1975) found a mean incubation period in 9 clutches of 24 days, with a range of 22 
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TABLE 3 

Reproductive Success of the Upland Sandpiper 

Total or 
1974 1975 Average 

Number of nests 6 7 13 

Number of eggs 24 29 53 

Mean clutch size 4.00 4.14 4.08 

Hatching success 100% 83% 91% 

Nesting success 83% 86% 85% 

to 27 days. In the present study, the incubation period is defined as the time from the 

laying of the last egg to the hatching of the last young when all eggs in the clutch hatch 

(Nice 1954; Kendeigh 1963). Only 2 nests of 13 found were discovered before the clutch 

was completed. One nest had an incubation period of 25 days. The first 3 eggs from the 

second nest hatched in 22 days; the other 2 eggs were destroyed before they completed 

hatching. Incubation periods for other shorebirds range from 19 days for the Semipalmated 

Sandpiper (Parmelee et al. 1968) to 21 days for the Dunlin (Norton 1972) and 22 days for 

the White-rumped Sandpiper (Parmelee et al. 1968). Incubation periods for some other 

closely related species include the Long-billed Curlew Numenius american us) at 27.5 days 

(Graul 1971) and Willet (Catoptrophorus semipalmatus) at 22 to 29 days (Tomkins 1965). 

Hatching- Higgins and Kirsch (1975) report that 58 percent of 12 clutches had a 

combined pipping and hatching period of between 24 and 48 hrs. Buss and Hawkins (1939) 

found that the pipping period varied from 18 hrs to 3 days in southern Wisconsin. In central 

Wisconsin, of 7 clutches observed, 4 (57%) had a combined pipping and hatching period of 

23 to 46 hrs. Three nests ( 43%) had a mean pipping and hatching period of 52 hrs. The 

pipping and hatching period was defined to extend from the time the first egg pipped 

through the hatching of the last egg. 

Hatching success of Upland Sandpiper eggs is high. Success averaged 91 percent 

during the 2 years (Table 3). Of 4 7 eggs observed, 43 hatched (91% ). Three of the 4 eggs 

that did not hatch were from one nest; these were infertile. The fourth egg failed to hatch 
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before the nest was deserted. Buss and Hawkins (1939) determined that 97 percent of the 

eggs in their study hatched. Higgins and Kirsch (1975) found a hatching success of 94 

percent in North Dakota. 

Nesting success of the Upland Sandpiper is high when compared to other 

ground-nesting birds (Higgins and Kirsch 1975). During the 2 years of this study, the nesting 

success was rather constant, ranging from 83 to 86 percent (Table 3). A nest was considered 

successful if at least one egg was hatched, and the young departed the nest. The mean 

nesting success was 85 percent, with all nest destruction caused by livestock trampling. No 

nests were lost to predators, even though Prairie Chicken nesting in the same fields lost nests 

to skunks (Mephitis mephitis). In southern Wisconsin, mean nesting success for 47 nests was 

66 percent over a 2-year period (Buss and Hawkins 1939). Kirsch and Higgins (1976) 

reported mean nesting success for 172 nests to be 67 percent in North Dakota. Highest 

nesting success occurred on undisturbed grassland and burned grassland with 71 percent 

each and lowest on annually tilled cropland with none of 6 nests hatching. In Minnesota 

Lindmeier (1960) reported a nesting success of 63 percent for 29 nests. Oetting and Cassel 

(1971) and Lokemoen and Duebbert (1974) reported nesting successes of 100 percent for 

13 and 12 nests in North and South Dakota, respectively. Nesting success for other species 

of shorebirds can be equally high. Holmes (1972) reported a mean nesting success of 

83.7 percent for 215 nests of the Western Sandpiper in subarctic Alaska. Of 102 nests of 

Baird's Sandpiper (Calidris bairdii) studied by Norton (1972) in arctic Alaska, only 

43 percent were successful. Nesting success of Pectoral Sandpipers (Calidris melanotos) in 

contrast was quite high with a 93 percent success for 15 nests. 

Growth rate of young - At hatching, young Upland Sandpipers weighed 17 grams; 

the culmen and tarsus averaged 11 and 27 mm, respectively (N = 48) (Fig. 4 ). Growth of the 

young was rapid, but there was considerable variation in growth and hatching measurements 

even within families. The young attained adult weight (Fig. 5a) and were able to fly 

(Fig. 5b) in 30 to 34 days. The tarsal growth in the captive chick was almost complete by 

the 22nd day (Fig. 5c). Wild young were capable of making short flights when the wing 

length reached 11.5 to 12.0 em, at which time their weight was 95 to 100 grams. The 

captive chick, with abundant food available, did not fly until the wing reached 14.5 em, 

when it weighed 123.4 gm. The captive chick gained an average of 5 gm daily between the 

lOth and 24th days. Buss and Hawkins (1939) observed that young sandpipers had a mature 

46 



Fig. 4 One-day-old Upland Sandpiper chick 

appearance within 30 days. Buss (1951) reported that Upland Sandpiper young were 

capable of flying short distances in 34 days in his Yukon study area. 

Other species of sandpiper show a similar pattern of rapid growth. Western 

sandpipers are capable of flight within 2112 to 3 weeks following hatching (Holmes 1972). 

Holmes (1966) reported young Dunlin reaching adult size in northern Alaska within 3 to 4 

weeks. 

Brood rearing areas - The most important brood rearing areas in the Buena Vista 

Marsh were grazed pastures. Of 210 observations of adults with young, 69 percent were in 

grazed fields (Table 1 ). A large percentage (65%) were heavily grazed, with the vegetation 0 

to 10 em tall. Feeding fields were shared with other adults and other broods. 

Movement and home range of adults with young- Within 24 hrs after all young had 

hatched and dried, they left the nest. If an acceptable brood rearing field was within a short 

distance of the nest, the adult and young would remain in that field for several weeks. In 

1974, two marked adults moved to a grazed pasture with their young, 338 and 48 m from 

their respective nests. Over a 24-day period, they were observed regularly with their young 

in this same field. In 1975, one adult with young was regularly observed in a 3 ha grazed 

field only 50 m from the nest site. Although these birds may be exceptional, it does show 

that Upland Sandpipers can raise broods in small areas. In contrast to this, Buss (1 951 ) 
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found that in the Yukon Territory, most Upland Sandpipers required a large home range; 

some were as large as 3.2 km in diameter. He observed one brood frequently in a 32 ha area 

for up to 15 days and less frequently up to 37 days. 

Fall feeding areas- Feeding areas frequented by Upland Sandpipers in late summer 

were quite similar to those used throughout the summer. Of 1116 observations made over 

the 2 summers, 66 percent were in grazed pastures, 13 percent in ungrazed pastures and 

11 percent in hayfields (Table 1). Heavily grazed fields (vegetation height 0 to 10.0 em) 

made up 68 percent of the grazed areas frequented for feeding; moderately grazed areas 

accounted for 28 percent, and lightly grazed areas for 4 percent. Upland Sandpipers can 

feed successfully in short vegetation. 

Departure - Upland Sandpipers usually depart the Buena Vista Marsh in 

mid-August. The last bird was observed on 14 August; therefore, sandpipers were present in 

the Marsh for a period of 113 days. In North Dakota, Higgins and Kirsch (1975) reported 

the length of stay of 110 and 122 days for 1972 and 1973, respectively. Buss and Hawkins 

(1939) reported a length of stay during 1935 to 1938 of 114 to 165 days with a mean of 

138 days in southern Wisconsin. The Buena Vista Marsh is subject to frost any time during 

late summer. This may be a factor in the birds' relatively short stay. 

SUMMARY 

Most Upland Sandpipers were paired upon arrival in Central Wisconsin and nesting 

began about 14 days after the first birds were observed. The peak hatch period for the first 

nest was around 11 June with a second, less pronounced peak during the first week of July. 

Of 15 adults banded in 1974, 5 returned in 1975 and 4 were successful in nesting the second 

year. One pair returned as a pair and nested approximately 20 m from their 1974 nest site. 

Most Upland Sandpiper nests were in hay fields (46%) and idle fields (31%) with 54 percent 

of the nests occurring in cover 25 to 40 em tall. Nest densities ranged from 3.1 per 40.5 ha 

in 1974 to 0.8 per 40.5 ha in 1975. The clutch size was 4.08 eggs for 13 nests. The interval 

between laying of successive eggs was 31 to 4 7 hrs. Combined pipping and hatching time 

was 23 to 46 hrs in 57 percent of the clutches observed. Hatching success was 91 percent 

over the two summers. The mean nesting success was 85 percent with all nest destruction 

caused by livestock trampling. In 1974, 60 young were banded while in 1975 only 28 were 

banded, in spite of an equally intense search. Young sandpipers reached adult weight and 

51 



were capable of flight in 32 days. Most adults (69%) took their young to heavily grazed 

pastures for brood rearing. Fall departure from the Buena Vista Marsh occurred in 

mid-August, with a length of stay of about 113 days. 

Sandpipers were able to rear their young in an area of mixed heavy grazing, 

hayfields, and cropland. However, the sharp drop in 1975 in the number of nests and young 

may indicate an unstable population. If this drop continues, the population might be 

endangered. The high nesting success indicates the difficulty may occur between hatching 

and brood rearing. Increased cultivation in favored brood-rearing fields and adverse weather 

at critical times may have caused the 1975 decline in number of young. The lower nest 

density in 1975 may reflect difficulty on the wintering ground. 
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PART V 

Appendices 



Climatological Data for the 
Buena Vista Marsh, 1974 & 1975 

Appendix A. 

1974 1975 
May June July Aug. May June July Aug. 

Rainfall1 8.9cm 6.5cm 4.5cm 3.2cm 4.5cm 10.9 em 2.5cm 2.0 em 

High temperature 30.6°C 27.2°C 35.6°C 27.2°C 31.7°C 31.1°C 32.8°C 32.2°C 

Low temperature 6.7°C 2.2°C 6.1°C 6.1°C -2.2°C -1.1°C 2.8°C 3.3°C 

Mean temperature 11.1°C 15.8°C 20.7°C 18.2°C . 14.8°C 17.8°C 20.2°C 21.0°C 

Q1 % of study days cloudy 61 30 33 
-:1 

67 40 57 50 50 

% of study days partly cloudy 17 30 26 0 32 25 42 2~ 

% of study days clear 22 40 41 33 28 18 8 21 

Number of nests hatching 0 30 6 0 0 10 1 0 

1U.S. Dept. Commerce Oceanic and Atmospheric Adm. 1974. Climatological data. Vol. 79 and 80. No. 4-8, 16pp. Environmental Data Service. 



Nest Site Vegetation Analysis 

(Percent Frequency) 

Appendix B. 

1974 Nests 1975 Nests 
1 ~1 3 5 6 1 21 3 4 51 6 1 

Plant Species 
Quackgrass 
Apropyron repens 24 80 14 29 24 44 40 26 0 0 45 28 

Kentucky Bluegrass 
Poa pratensis 7 0 0 54 7 41 40 44 67 90 55 0 

Timothy 
Phleum pratense 21 0 49 0 21 12 0 30 6 0 0 11 

C11 
00 

Smooth Bromegrass 
Bromus inermis 1 0 0 0 1 0 0 0 27 0 0 31 

Reed Canary Grass 
Phalaris arundinacea 0 0 6 0 0 0 0 0 0 0 0 12 

Red Sorrel 
Rumex acetosella 0 0 23 0 0 0 0 0 0 0 0 0 

Other species2 47(14} 20 ~(2) 17(4) 47(14) ~(3) 20 _!!3) ...I. 10 _!!3) 18(3) 

TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 

1 Visual estimate; area heavily grazed by livestock. 
2Number of different species is shown in parentheses; "T" means trace. 



Mensural Characteristics of Marked Pairs 
Appendix C. 

Pairs Sex 1 Weight {gm} Culmen {mm) 

*P4 
{~ 

159.7 

*Z9 144.6 

C1 
{~ 

144.5 

*YB 150.1 

E2 
{~ 

155.2 

*X7 158.6 

H3 
{~ 

143.0 

*W6 136.8 

J4 
{~ 

140.2 

U5 145.2 

K3 {~ 
142.2 

us 145.7. 

27 
{~ 

127.6 

58 137.7 

22 
{~ 

134.8 

83 136.3 

. 
1 Sex determined by behavior. 

*Banded in 1974 and returned in 1975. 

tSingle adult known to be with young. 

26.5 

27.9 

27.7 

26.3 

27.3 

26.8 

26.8 

30.0 

29.5 

29.5 

28.8 

28.8" 

27.4 

26.4 

30.7 

27.0 

59 

Tarsus {mm) 

49.9 

48.6 

45.5 

46.3 

46.6 

49.2 

48.1 

46.0 

46.8 

46.3 

49.0" 

48.4. 

48.2 

48.7 

46.5 

46.6 

Win& {em) 

17.0t 

16.8 

16.3t 

17.3 

16.3 

16.7t 

16.3 

16.4 

16.5t 

16.5 

15.6 

17.0 

16.0 

16.5t 

16.4t 

17.4 



Patagial Tag Used on Upland Sandpiper 

Appendix D. 

Patagial tags used on Upland Sandpipers (Bartramia longicauda) were made of 

florescent orange Saflag material (Saflag Flag Co., P.O. Box 1005, Pawtucket, R.I. 02862) 

with a large letter and number written on each tag with black opaque stamp-pad ink 

(Justrite, Louis Melinde Co., Chicago 60657). Tags were approximately 22 mm x 34 mm 

with the upper half tapered to a tip (Fig. A). The tags were fastened to the patagium with a 

10 mm length of 25 lbs.-test, braided nylon fishing Iiue. The line was inserted through the 

patagium with a sewing needle. Small washers (7 mm diameter) made of the same Saflag 

material were threaded on the line on each side of the patagium. Two knots were tied at 

each end of the line and glued with Seal-All (Allen Products Corp., Detroit, Mich. 48204) to 

prevent fraying and untying. 

In 1974, 15 birds were marked with patagial tags; 5 of these were known to return 

in 1975. Four of the birds still had the tags attached. The tags were readable, although 

somewhat faded and frayed at the edges (Fig. B). The returning adults with tags still 

attached did show some feather wear especially around the area of attachment, but their 

flight did not appear to be affected. This could probably be corrected by making sure that 

the tags are fastened snugly, but not tightly, to the patagium to minimize their movement. 

Care should be taken when inserting the needle to avoid puncturing any small blood vessels 

or tendons. Returning birds showed no excessive abrasion on the skin of the patagium. 

Birds with tags were easily distinguishable in flight or on the ground. Tags could be 

read with a 30-power scope at around 70 m. 

The tags had no noticeable affect on the birds' behavior or social interactions. Birds 

were not seen preening the patagium excessively. 
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Fig. A Patagial tag at time of attachment 

Fig. B Patagial tag on returning female, one year after attachment 
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Methods Used in Rearing 

an Upland Sandpiper Chick 

Appendix E. 

On 30 May 1975 nest number 3 was checked and the eggs weighed. Egg no. 1 

weighed 21.4 g. On 4 June, the nest was rechecked. Only three eggs remained in the nest. 

One was pipped, but egg no. 1 had been broken; there was a crack about 1 em by 1.5 em on 

the side of the egg. The nest was rechecked that evening. One egg had been entirely 

destroyed, probably by a cow's hoof. A second egg was broken, the living embryo visible 

inside. Egg no. 1 was in the original condition but still alive; however, ants were moving into 

the crack and the egg was cold. 

Both living eggs were taken from the nest and placed in a small box on a towel. A 

heating pad under the towel provided warmth. During the night, one embryo died. Egg no. 1 

hatched on 5 June at 0630 hrs. The chick was very weak, and still had a yolk sac visible. It 

weighed 16.1 grams. 

The chick was left in the "nest box" for several days, and fed very little. A small 

section of earthworm was force-fed on 6 June. On 7 June the chick had only gained 

0.7 grams. 

On 7 June, however, it began to accept food. Earthworms, cut into small sections, 

were placed in a large box. The chick's "nest box" was placed in one corner of the larger 

box (0.5 m x 1m). A small dish of water and a shallow dish of gravel and egg shell bits were 

placed in another corner. 

When the chick was about one week old, it was offered a variety of small insects. 

These were caught by swishing an insect net through the grass. The chick was placed inside 

the net to feed. Insects not consumed were placed on sections of turf which were put in one 

corner of the large box. Thus the chick was able to learn to feed normally. As it matured, it 

was allowed to spend several hours daily outdoors, feeding itself. At release at the age of 

34 days, it was capable of feeding itself. 

At hatching, the chick was covered with a dark, dense down. At 1 week of age, 

feathers were ready to break the skin on the wing. At 12 days, feathers were showing on 

ears, breast, sides, and crown of head. Feathers on the wing were 1 em long. 
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At 16 days, feathers were showing all over the body, including the tail. When the 

chick was 22 days old, the voice began deepening. Primary feathers were extending beyond 

the flesh and the chick was exercising its wings. By 26 days, it could fly short distances. The 

body was entirely feathered except on the back of the neck. 

The bird was released permanently on 9 July at 34 days. There was still some down 

behind the neck, and the tail was short. But the bird was flying well. It was not seen again. 
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