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SNAIL KITE NESTING ECOLOGY IN FLORIDA

Paul W. Sykes, Jr. 1

U.S. Fish and Wildlife Service, Patuxent Wildlife Research Center,

Laurel, Maryland 20708

Abstract.—The nesting ecology of the Snail Kite (Rostrhamus sociabilis plumbeus

)

was studied in Florida primarily from 1968 to 1978. Kites nested only in flooded freshwater

marshes with water depths of 12-115 cm beneath nests. Nests were located in five vegeta-

tion cover types with sawgrass, wet prairie (includes cattails), and willow stands being the

most commonly used habitats. Most nests were built in willows. Males selected all nest

sites and did most of the nest construction. Nest construction took 4-18 days. Mean struc-

tural dimensions for nests were: width 41.6 cm (N=94), depth 22.7 cm (N=92), cup diame-

ter 15.7 cm (N=84), and cup depth 6.1 cm (N=84). Mean height above water was 1.6 m
and above ground 2.1 m (N=99). Thirty-two species of plants were identified as nesting

materials with coastal-plain willow (Salix caroliniana) and wax myrtle (Myrica cerifera)

the most frequently used materials. Generally the lining of the nest was of green plant

parts.

Nesting tenacity from year to year was variable. Most kites nested in loose colonies

frequently in association with Anhingas (Anhinga anhinga), five species of herons, Com-
mon Moorhen (Gallinula chloropus), and three species of passerines. Kites defended a

small territory in the vicinity of the nest; females were the most frequent and more aggres-

sive defenders. The incidence of predation was inversely correlated with the distance of

the nests from source of predation at upland habitats. Management recommendations to

establish breeding units of no less than 80 ha and 500 m in width are suggested to avoid

the problem of reproductive sinks.

Although many Snail Kite (Rostrhamus sociabilis plumbeus) nests

have been found in Florida since the first nest was discovered in 1870

(Baird et al. 1874), the nesting ecology has been characterized only in

rather general terms (Baird et al. 1874, Maynard 1881, 1896, Bendire

1892, Nicholson 1926, Howell 1932, Bent 1937, Stieglitz and Thompson

bailing address: U.S. Fish and Wildlife Service, Southeast Field Station, School of Forest

Resources, University of Georgia, Athens, Georgia 30602.

Florida Field Naturalist 15: 57-70, 1987.

57



58 FLORIDA FIELD NATURALIST

1967). I describe in this paper: nesting habitats, substrates, and heights;

depths of marsh flooding; nest building, construction time, measure-

ments, and materials; nest site tenacity; nesting associates; nest defense;

the problem of reproductive sinks (Gates and Gysel 1978, Wiens and

Rotenberry 1981); and management recommendations.

Methods

I studied the breeding biology of the Snail Kite in Florida (Sykes 1979, 1987) primarily

from 1968 to 1978, with some additional work through 1980. Major study areas (see Sykes

1979, 1983a, 1983b, 1984, 1985) were the freshwater marshes in three impoundments (St.

Johns, Cloud Lake, and Strazzulla reservoirs) in the historic headwaters of the St. Johns

River (Indian River and St. Lucie counties), the northern sector of the Savannas at Ft.

Pierce (St. Lucie County), the west side of Lake Okeechobee (Glades and Hendry counties),

the Everglades (Loxahatchee National Wildlife Refuge [N.W.R.], Palm Beach County;

Conservation Area 2A [CA2A], Palm Beach and Broward counties; and Conservation Area

3A [CA3A], Broward and Dade counties). Searches were made at 15 additional localities.

Supplemental information was obtained from egg data slips at 25 museum collections (Sykes

1984). Data from 600+ kite nests (1870-1980) were used in this paper, but for any category

the sample size was smaller because information available often was limited.

Known nesting areas were surveyed annually each year, and periodic observations were

made at active nests. Nests measurements were made in the field to the nearest centimeter.

Nest widths were measured across the top from one rim edge to the opposite edge at the

widest point. Nest depths were taken from the plane of the rim to the bottom of the

structure. Sticks protruding beyond the bulk of a nest were excluded from these measure-

ments. The diameter of the cup was measured across the usually circular nest bowl. The

cup depth was measured at the center of the bowl from the horizontal plane of the rim to

the bottom. Nest heights were measured from the plane of the nest rim to the ground and

water surfaces. Water depths were taken as close to a point directly under the nest as

possible during egg laying or early incubation.

Spacing between nests (N = 71) was estimated (83%), determined on aerial photographs

(14%), or measured (3%). Intact nests were inspected in the field and construction materials

identified. Three nests were collected, two from Loxahatchee N.W.R. and one from Lake

Okeechobee. These nests were placed in large plastic bags and carefully moved to the

laboratory, air dried for at least 10 days in an air-conditioned room, and weighed to the

nearest gram with a triple-beam balance. Each nest was taken apart, each item identified,

and the length and greatest diameter of representative pieces measured.

The scientific names of plants are listed in the Appendix and follow Long and Lakela

(1971). Terms for freshwater plant communities used have been well described (Har-

shberger 1914, Davis 1943, Parker et al 1955, Sincock 1958, Loveless 1959, Tebeau 1968,

1971, Gleason 1974, Pesnell and Brown 1977, Sykes 1983).

Results and Discussion

Nesting sites.—-Snail Kites generally inhabitated large inland fresh-

water marshes (Table 1) where the vegetation was of low physiographic

profile. Nesting habitats used by kites (N=386 nests) were similar to the

surrounding plant community: sawgrass 35.5% (Fig. 1), wet prairie (in-
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Table 1. Snail Kite nests at six wetland regions in Florida. 1

Year2

Number of nests

Headwaters

St. Johns

River

Lake

Okeechobee

Loxahatchee

N.W.R.

Everglades

CA2A CA2B CA3A Total

1968 1 12 13

1969 13 13

1970 2 11 4 1 1 19

1972 1 5 6

1973 6 28 34

1974 4 23 8 35

1975 1 25 3 29

1976 23 1 17 41

1977 26 5 31

1978 20 65 85

Total

nests 12 153 23 29 1 88 306

includes renesting attempts.
2No nesting observed during 1971 spring drought.

eludes cattail stands) 35.0%, willow stands 23.6%, aquatic slough 5.7%
(see Loveless (1959) for description of these four communities), and ripa-

rian 0.2%. Kites tended not to nest on tree islands except where the

trees had been killed by fire, the organic substrate burned away, and the

island usually invaded by willows or cattails. Such habitat was classed as

willow stand or wet prairie for purposes of this study. The first four

habitats listed above and tree islands are the principal plant communities
of freshwater marshes in peninsular Florida (Harshberger 1914, Davis

1943, Sincock 1958, Loveless 1959). The only known nesting in riparian

habitat was one at Wakulla Springs (Howell 1932).

Willow stands were used for nesting sites with a greater frequency
than other components of the marsh communities. Willow stands pro-

vided potential nesting substrates and more shelter from sun, wind, and
rain than the other plant communities. Sawgrass and cattail stands in

wet prairies seldom exceeded 2.4 m in height (3 m maximum), and most
were 1.8 m or less; willows generally were 5 m or less in height. Thus,

most nesting took place in habitats of low stature with an open distant

horizon. For further description of kite habitats in Florida refer to Sykes
(1983a, 1983b, 1985).

All kite nests were built over water; no nest construction was started

in a dry marsh. However, six nests were initially built over shallow
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water (< 20 cm), and as the man-manipulated water levels were sub-

sequently lowered 0.9 m in 28 days, the nests were left with no water

under them. Nests in these situations always failed, usually as a result

of predation (100%) (Sykes 1987).

Figure 1. Female Snail Kite at nest containing small young (head of one nestling

visible in front of adult) in dead cypress in sawgrass habitat.
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Water depths beneath nests (N=139, excluding above 6 nests which

were considered atypical) ranged from 12 to 115 cm (x=52.0, SE = 1.8).

Relationship of wet conditions and timing of nesting was discussed by

Sykes (1987). To reduce disturbance, water depths were not monitored

continually for individual active nests. There was no significant difference

between water depths beneath nests containing eggs on the headwaters

of the St. Johns, at Lake Okeechobee, or in the Everglades (F = 0. 62;

df=2,58; N=61). Distribution of nests (N= 139) according to water depths

peaked between 51=60 cm and was slightly skewed toward lower water

depths (Fig. 2). In flooded marshes, no significant difference (£=1.21,

P>0.10) in water depths (12-115 cm) was found between successful

(N=54) and unsuccessful (N=53) nests. Flooding tends to reduce preda-

tion in kite nesting areas by restricting movements and numbers of ter-

restrial predators (pers. obs.).

Nesting substrates.—Of fifteen species of plants used by kites as

nesting substrates (Table 2), the most frequently used were coastal-plain

willow (44.9%), cattail (16.6%), and wax myrtle (12.8%). These plants are

ubiquitous in kite habitats in Florida, but comprise less than 10% of the

total vegetative cover (Sincock 1958, Loveless 1959, Pesnell and Brown
1977, pers. obs.). The kites showed a definite preference for woody-stem-

med plants (77%), but there were regional differences (Everglades 98%,

St. Johns 81%, Lake Okeechobee 49%). Woody plants afford much
stronger support for nests than do non-woody species (Sykes and Chan-

dler 1974). Nests were usually supported by a single species of plant

(96.6%), but may be supported by more than one species (3.4%).

Most nest supports were either completely or partly living plants

(90%); however, dead plants also were used, primarily dahoon holly and

wax myrtle (Table 2). Some of the wax myrtles used by kites for nest

supports were killed by fire or prolonged flooding (33%). In the late

1960’s, high water levels killed all the dahoon hollies and most other

species of woody plants in the eastern sector of CA2A used by kites.

Dead hollies were the most abundant, widespread, and suitable substrate

in that area used by kites during 1968-1970. No difference in nesting

success of nests placed in live versus dead substrates occurred during

1968-1970 (x
2=0.25, P>0.5, df=l, N=33 nests).

Nest site selection and nest construction.—All nest site selection

(N=60) and almost all nest construction (95%; 1000+ observations) were

accomplished by males. Females assisted in structural maintenance of

the nest following completion of the initial construction. Nest construc-

tion (N=13 nests) required 4-18 days (x=11.2, SE = 1.2), but for 15 addi-

tional nests, construction was interrupted for several days to several
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(cm)

Figure 2. Distribution of Snail Kite nests by marsh water depth.

weeks, then resumed. The reason for the interruptions was unknown,

but could possibly have been the male’s failure to secure a mate when he

first began construction.

Nest mensuration.—-Nest width ranged from 25-58 cm (x=41.6,

SE=0.7, N=94), with nest depth of 8-44 cm (x=22.7, SE=0.7, N=92).

The diameter of the cup ranged from 7-20 cm (x=15.7, SE=0.3, N=84),

with the cup depth of 2-11 cm (x=6.1, SE=0.2, N=84). The height of

nests above water during the egg-laying or early incubation period
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ranged from 0.4- -3.7 m (x=1.6, SE=0,06, N=99) and above ground sur-

face was 0.9- -4. 2 m (x=2.1, SE=0.06, N=99). The highest nest on record

was estimated to be 9.1 m above the water in a cypress near Wakulla

Springs in May 1929 (Howell 1932).

Nest materials.—Snail Kite nests were usually large, bulky, loosely

woven structures composed mostly of dry sticks, often with a few dry

inflorescences of sawgrass or pieces of dry vines. Kites collected larger

nesting materials by breaking off the tips of small dead branches with

their feet, while the bill was used to detach small dead twigs and carry

materials to the nest. Thirty-two species of plants were identified in kite

nests and 18 species occurred in 1% or more of the nests (Table 3).

Coastal-plain willow and wax myrtle were the most frequently used con-

struction materials in the main structure; these two species and maiden-

cane were used to line most nest cups. The sticks ranged in length from

10-92 cm (x=35.3, SD=18.1, N=30) with large-end diameters of 2-21

mm (x=5.8, SD=4.8, N=30). Pieces of sawgrass ranged in length from

10-43 cm (x=30.9, SD=13.9, N=7) with large-end diameters of 1-5 mm
(x=3, SD=1.3, N=7).

The nest cup was lined with finer mostly green materials. This green

material consisted of twigs with green leaves, grass stalks with roots and

leaves, sawgrass blades, and other living pieces of plants. Kites con-

tinued to add green material to the nest into the nestling period. The

nest greenery may help regulate humidity, influence temperatures dur-

ing incubation and brooding of newly hatched young, or aid in controlling

nest parasites.

Twenty-two species of plants were used in construction of the three

nests I collected (Table 4). In as much as material was usually taken to

the nest one piece at a time, the 803 pieces in the larger nest represented

a considerable expenditure of time and energy.

Nest site tenacity .—Generally
,
kites built a new nest for each nesting

attempt, but the new nest was often located in the vicinity of a previous

nest. Five nests were built on the exact site of the previous year’s nests,

but I did not know if these were the same birds. In each case, a new
structure was either built on top of the remains of the previous nest or

a new nest was built in its place if the old nest had fallen. Kites also may
move large distances between nestings as in the case of a female I

uniquely color banded as a nestling at Loxahatchee N.W.R. in 1970. She

nested at Lake Okeechobee in 1973 and at Loxahatchee N.W.R. in 1974

(ca. 125 km distance; Sykes 1979). I have similar movement data on three

other uniquely marked female birds, involving the St. Johns, Lake

Okeechobee, Loxahatchee N.W.R., and CA3A regions.
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Intra- and interspecific nesting associations.—Although Snail Kites

nest in loose colonies or as solitary pairs (Bendire 1892, Nicholson 1926,

Howell 1932), I found loose colonial nesting was the most common situa-

tion (78%, N=406 nests). My usage of the term colonial nesting generally

follows that given by Thomson (1964) with the addition that it include

two or more active nests, no one of which is greater than 300 m from any

other. With my data there appeared to be a natural break around the

300 m distance. The spacing between nests in loose colonies ranged from

6 to 287 m (x=84, SE=9.7, N=71). During this study both solitary and

colonial nesting were found throughout the kite’s range in Florida. Loose

colonial nesting by kites, a gregarious species, may involve availability

of nesting substrates in proximity to food resources.

Kites often nest near Anhingas (.Anhinga anhinga) and herons (How-

ell 1932, Stieglitz and Thompson 1967). I found the following eleven

species of birds nesting in close association (< 15 m) with kites: Anhinga,

Great Blue Heron {Ardea herodias), Great Egret (Casmerodius albus ),

Snowy Egret (Egretta thula), Little Blue Heron (E. caerulea), Trico-

lored Heron (E. tricolor), Green-backed Heron (Butorides striatus),

Common Moorhen (Gallinula chloropus), Common Yellowthroat (Geoth

-

lypis trichas), Red-winged Blackbird (.Agelaius phoeniceus), and Boat-

tailed Grackle (Quiscalus major). Only colonial nesting kites had Anhin-

gas and herons nesting near them. The Green-backed Heron nested on

occasion (N=5) in the same tree or bush with the kite. In such cases, the

heron nest was always below the kite nest. The close nesting associations

between these two species also was described in South America

(Haverschmidt 1970). The association of kites and other colonial nesting

birds may be due to the distribution of suitable woody vegetation for

nesting substrates or a deterrent to some predation. The Common Yel-

lowthroat and the two species of blackbirds often nested close to solitary

nesting kites.

Nesting territorality.—Snail Kites actively defended a rather small

nesting territory, usually within 4 m or less of the nest, but sometimes

up to 30 m or more. Intraspecific conflict at nest sites was infrequent,

whereas interspecific conflict was commonplace. On occasion, females

were observed driving off males that were not their mates. Both sexes

were observed “dive bombing” Anhingas perched near their nests, a

behavior also reported by Stieglitz and Thompson (1967) at Loxahatchee

N.W.R. Turkey Vultures (Cathartes aura) flying within 20-30 m of a

kite nest were frequently harassed and driven off. Aggressive encounters

also occurred between kites and Black-crowned Night-Herons (Nyc-

ticorax nycticorax), Ospreys (Pandion haliaetus), Red-shouldered

Hawks (Buteo lineatus), and Limpkins (.Aramus guarauna). In nesting
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territorial defense (N=88), the female was the more aggressive (active

pursuit and vocalizations) of the pair (80%).

Human approach to an active nest elicited several responses. Usually,

kites flushed from their nest or perch and one or both members of the

pair circled low (< 12 m) above the nest site giving alarm calls. A few

females feigned an attack to the head and shoulder region of the intruder

with talons extended while giving alarm calls. At other times the birds

flew off, returned a short time later and circled the nest site, then disap-

peared from view.

Nest predation.—The principal cause of nesting failure was predation

(44%, N=36 nests; Sykes 1987). The Everglades rat snake (Elaphe ob-

soleta rossalleni) was responsible for 17% of the total predation losses

and it is suspected that this reptile also had a large part in the 58%
predation loss not traceable to a specific predator (Sykes 1987).

Table 3. Materials used by Snail Kites for nest construction in Florida.

Nesting material

Percent nests 1

Main structure

(N=406 nests)

Lining of cup

(N= 194 nests)

Cypress 3 1

Cattail 20 6

Reed 1

Maidencane 7 23

Sawgrass 7 8

Spanish moss 2

Bromelaid sp. 1

Pickerelweed 5

Coastal-plain willow 66 44

Wax myrtle 18 20

Smartweed 2 1

Dahoon holly 2

Punk-tree 9 9

Primrose-willow 4

White vine 1 2

Groundsel 1

Hemp vine 3

Dog-fennel 1

Other 72 223

Fragments4 100 100

'More than one species may be used in nest construction, thus sum of the columns does

not equal 100%.

includes the following species (<1%): slough grass, broom-sedge, bulrush, pickerel-

weed, greenbrier, Australian pine, water hemp, pond apple, red bay, Brazilian pepper,

muscadine grape, morning glory, buttonbush, hemp vine, and unidentified vines and gras-

ses.

includes the following species (<1%): bulrush, Australian pine, dahoon holly, primrose-

willow, morning glory, and unidentified vines.

4Pieces (<1 cm) not identified.
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I estimated that 83% of nest failures at Loxahatchee N.W.R. in 1970

were attributable to predation at nests located less than 180 m from

upland habitats. The data showed a sharp change in incidence of preda-

tion between 150 and 160 m from the uplands (Mann-Whitney U test,

[7-2.40, P=0.05). Initially, predation at kite nests at Loxahatchee

N.W.R. and CA2A were presumed to be similar; however, 11 nests were

lost to predation on the refuge (1970, 1974-1975) compared to none in

CA2A (1968-1970). The critical distance between incidences of predation

and no predation was 98-220 m from uplands for the two areas (Mann-

Whitney U test, 95% confidence interval).

The incidence of predation was inversely correlated with nest distance

from upland habitats. Included in these upland habitats were large man-

Table 4. Composition and dry weights of three Snail Kite nests in Florida.

Construction

material

Number of pieces

Nest number

1 Percent 2 Percent 3 Percent

Cattail 6 2

Reed 3 1

Slough grass 48 17

Maidencane 17 6

Bulrush 9 3

Sawgrass 48 6 44 7

Pickerelweed 2 1

Greenbrier 6 1

Coastal-plain willow 160 20 281 42 153 55

Wax myrtle 93 11 49 7

Brazilian pepper 4 1

Muscadine grape 13 2

Punk-tree 239 30 39 6

Primrose-willow 39 5 51 7

Vine spp. 184 23 122 18 27 10

Morning glory 7 1

Groundsel 12 2

Dog-fennel 5 2

Other1 11 1 2 T2
1 T2

Unidentified 29 4 36 5 5 2

Total pieces 803 666 276

Total species 10 — 13 - 11 —
Weight (g) 1964 — 1533 — 662 —

'*Includes the following species, each less than 1%: maidencane, broom-sedge, Australian

pine, and smartweed.
2T = < 0.3%.
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made levees and low dikes, which were located on the perimeter of wet-

lands or transected the marshes. These structures provided terrestrial

predators with access to habitats that otherwise would have been more
difficult for them to reach. The numbers and species of predators in

marshes used by kites were greatest near uplands (pers. obs.). As long

as kites nest within 200 m or less of dikes, levees, or uplands, such

nesting sites will act as reproductive sinks (Gates and Gysel 1978, Wiens
and Rotenberry 1981) for kites in Florida.

Recommendations .—Areas managed for Snail Kites in Florida should

be as large as possible but not less than 80 ha, with a width of no less

than 500 m, and flooded to a depth of at least 0.5 m throughout the

breeding season. By establishing an appropriate minimum size for man-

aged units, which as proposed included a large buffer zone surrounding

a core “safe” nesting area, the problem of reproductive sinks may be

avoided or at least greatly reduced. Managers of these selected “islands”

of habitat also should strive for a mix of the most important communities

as previously described (Sykes 1983).
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Appendix
Alphabetical list of English, scientific, and family names of plants used in text. 1

English name Scientific name Family name

Australian pine Casuarina equisetifolia Casuarinaceae

Beak rush Rhyncospora comiculata Cyperaceae

Brazilian pepper Schinus terebinthifolius Anacardiaceae

Broom-sedge Andropogon virginicus Poaceae

Bulrush Scirpus califomicus Cyperaceae

Buttonbush Cephalanthus occidentalis Rubiaceae

Cattail Typha angustifolia, T. domingensis Typhaceae

Coastal-plain willow Salix caroliniana Salicaceae

Cocoplum Chrysobalanus icaco Chrysobalanaceae

Cypress Taxodium distichum, T. ascendens Taxodiaceae

Dahoon holly Ilex cassine Aquifoliaceae

Dog-fennel Eupatorium sp. Asteraceae

Greenbrier Smilax spp. Smilacaceae

Groundsel Baccharis spp. Asteraceae

Hemp vine Mikania scandens Asteraceae

Maidencane Panicum hemitomon Poaceae

Muscadine grape Vitis rotundifolia Vitaceae

Morning glory Ipomoea sp. Convolvulaceae

Pickerelweed Pontederia lanceolata Pontederiaceae

Pond apple Annona glabra Annonaceae

Primrose-willow Ludwigia peruviana Onagraceae

Punk-tree Melaleuca quinquenervia Myrtaceae

Red bay Persea borbonia Lauraceae

Reed Phragmites australis Poaceae

Sawgrass Cladiumjamaicensis Cyperaceae

Scrub oak Quercus chapmanii Fagaceae

Slough grass Paspalidium paludivagum Poaceae

Smartweed Polygonum spp. Polygonaceae

Spanish moss Tillandsia usneoides Bromeliaceae

Spike rush Eleocharis cellulosa, E. elongata Cyperaceae

Tracy’s beak rush Rhyncospora tracyi Cyperaceae

Water hemp Amaranthus sp. Amaranthaceae

Wax myrtle Myrica cerifera Myricaceae

White vine Sarcostemma clausa Asclepiadaceae

White water-lily Nymphaea odorata Nymphaeceae

Scientific and family names follow Long and Lakela (1971).
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Abstract.—Lead poisoning was diagnosed in two non-migratory Canada Geese (Branta

canadensis) from Leon County, Florida in 1982. Concentrations of lead in the livers of

these two geese were 27 and 31 ppm (wet weight). These geese and two others contained

eight species of helminths which included six nematodes, one trematode, and one cestode.

Intensities were not high and it was concluded that these helminth infections were of little

pathologic consequence.

Populations of Canada Geese {Branta canadensis) have declined in

the southeastern states during the past several decades (Clapp et al.

1982). In Florida the Canada Goose has been found as a winter migrant

as far south as Lake Okeechobee (Crider 1967). Since 1971 the numbers

of these migratory geese have remained at around 1,000 birds. Virtually

all of these geese are found within 40 km of St. Marks National Wildlife

Refuge. In addition to these migratory geese, there is a flock of 300-400

non-migratory birds in Leon and Jefferson counties (T. Goodwin, Fla.

Game and Fresh Water Fish Commission, pers. comm.). According to

Stevenson (1976) these are descendents of captive Giant Canada Geese

{B. c. maxima).

Little is known about the parasites and diseases of Canada Geese in

Florida, except that Thul et al. (1980) reported blood films from 52 non-

migratory geese were negative for blood parasites. In this paper we
discuss concentrations of lead and the helminth parasites of four non-mi-

gratory Canada Geese from northwestern Florida.

Methods

On 27 January 1982 the Florida Game and Fresh Water Fish Commission was notified

that a number of resident Canada Geese had died at Southwood Farms, Leon County.

Between 12 and 15 carcasses had been buried, and most could not be retrieved. However,

one frozen carcass was submitted for evaluation. On 11 March 1982 three additional geese

from the same area were killed accidently during trapping operations, frozen and sub-

sequently sent to us for health and disease analyses.

At necropsy samples of liver, kidney and bone (humerus) were obtained from the four

geese for lead analysis. Tissues were weighed and dry-ashed at 450 °C overnight. After

Florida Field Naturalist 15: 71-76, 1987.
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cooling, the ash was dissolved in concentrated nitric acid and then heated to dryness on a

hot plate. The material was then redissolved in hot 5N hydrochloric acid and transferred

quantitatively to a volumetric flask. The amount of lead in the tissue extracts was deter-

mined using a Perkin-Elmer model 2380 atomic absorption spectrophotometer equipped

with an HGA-400 graphite furnace and deuterium arc background corrector. The operating

conditions were as follows: drying at 100 °C for 15 sec with 10 sec ramp; charring at 450

°C for 15 sec with 10 sec ramp and atomization at 2300 °C for 6 sec with 1 sec ramp. Sample

peak heights were compared against a commercially-available lead standard and the metal

concentration expressed as |xg lead per g of tissue (ppm), wet weight. Contents of the

esophagus, proventriculus and gizzard were examined for the presence of lead shot.

All major organs were examined for helminth parasites according to the techniques

described by Forrester et al. (1974). Representative specimens of the parasites have been

deposited in the U.S. National Parasite Collection (Beltsville, Maryland) as USNM Helm.

Coll. Nos. 79667-79675. Ecological terms such as prevalence and intensity are used as

defined by Margolis et al. (1982).

Results and Discussion

Weights and measurements of the four Canada Geese are given in

Tables 1 and 2. Goose no. 1 (found dead) had several signs of lead poison-

ing (Table 2). The bird was emaciated (i.e. pectoral muscles were at-

rophied and subcutaneous fat was depleted) and the proventriculus and

esophagus were greatly impacted and distended with food. Concentra-

tions of lead in liver, kidney and bone (Table 2) were of such a magnitude

as to confirm a diagnosis of lead poisoning (Adler 1944, Bagley et al.

1967, Locke and Bagley 1967, Szymczak and Adrian 1978). Four lead

pellets were in the contents of the gizzard.

Concentrations of lead in tissues of the other three geese (nos. 2, 3

and 4) varied from <1-182 ppm (Table 2). Goose no. 4 was very emaciated

and had a lead concentration of 27 ppm in liver tissue, which is indicative

of lead poisoning (Szymczak and Adrian 1978). None of these latter three

geese had impactions of the esophagus or proventriculus and no lead shot

was found in their gizzards.

Table 1. Measurements of four non-migratory Canada Geese

from Leon County, Florida.

Goose

no. Sex

Measurements (cm)

Total

length 1 Tail Tarsus Bill Wing

1 F 84.2 14.5 9.2 5.8 47.0

2 F 90.0 14.7 9.0 5.6 45.0

3 M 85.7 14.6 9.0 5.7 45.2

4 M 87.8 15.0 9.5 5.8 48.0

ir
Tip of bill to tip of tail.
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Lead poisoning in waterfowl has been reported from various parts of

North America (Trainer 1932). Although most common in dabbling ducks

such as Mallards (Anas platyrhynchos) and Northern Pintails (A. acuta),

lead poisoning has been seen in Canada Geese in Wisconsin (Trainer and

Hunt 1965), Delaware (Bagley et al. 1967, Locke and Bagley 1967), and

Colorado (Szymczak and Adrian 1973). In addition, the National Wildlife

Health Center (Madison, Wisconsin) has documented lead poisoning in

Canada Geese from North Dakota, Iowa, Nebraska, Minnesota, Michi-

gan, Ohio, Massachusetts, Tennessee, Wyoming and California (L.

Locke, U.S. Fish and Wildlife Service, pers. comm.). The two cases of

lead poisoning reported herein not only add Florida to this list of states,

but also provide the first accounts of lead poisoning in any species of

waterfowl from Florida.

There is no information on the prevalence of lead shot in gizzards of

Canada Geese in Florida, but such information is available for other

species of waterfowl. Baker and Thompson (1978) reported that 17% of

9,632 gizzards from 15 species of ducks in Florida contained lead shot.

Diving ducks had higher prevalences (23%) than dabblers (11%).

Table 3. Site and intensity of infection of helminths of four non-migratory

Canada Geese from Leon County, Florida.

Helminth Site 1
1

Goose no.

2 3 4

Nematoda
Amidostomum anseris PR»GI 0 0 8 6

Epomidiostomum crami PR,GI 0 3 7 5

Trichostrongylus tenuis LI,CE 34 48 2 33

Tetrameres sp. 2 PR 0 3 11 4

Capillaria sp. 3 SI 0 0 1 0

Contracaecum sp. 4 SI 0 3 0 0

Trematoda

Hypoderaeum conoideum LI 1 0 0 0

Cestoda

Unidentified fragments5 SI 0 1 1 0

Total no. helminths 35 58 30 48

'.PR = proventrieulus; GI = gizzard; SI = small intestine; LI = large intestine; CE =

ceca.

^Specimens do not fit published descriptions of species in subgenus Petmwimeres. Total

length = 7.2-7.4 mm. Left spicule = 765-924 jxm; right spicule = 96-113 |xm.

30nly one female recovered,

immature specimens.

Specimens in poor condition due to freezing and recovery techniques.
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Eight species of helminths (six nematodes, one trematode, and one

cestode) were found in the four geese (Table 3). Three of the nematodes

(.Amidostomum anseiis
,
Bpomidiostomum crami

,
and Trichostrongylus

tenuis) have been reported previously from Canada Geese (McDonald

1969). None of these latter species was found in Wood Ducks (Aix

sponsa) or Mottled Ducks (Anas fulvigula) from Florida, but the tre-

matode (.Hypoderaeum conoideum) was found in 6 of 78 Mottled Ducks

(Kinsella and Forrester 1972, Thul et al 1985). Intensities of infection

were low compared to similar data from Wood Ducks and Mottled Ducks

in Florida (Kinsella and Forrester 1972, Thul et al. 1985) and were prob-

ably of little pathologic consequence to the geese.
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NOTES

Black Skimmers nesting on roofs in northwestern Florida.—Black Skimmers (Ryn-

chops niger

)

previously have been found nesting on roofs of buildings, but only in southeast-

ern Florida (Greene and Kale 1976, Fisk 1978). In July and August 1986, I observed Black

Skimmers nesting on gravel-covered roofs of three large buildings in Pensacola (Escambia

County) in northwestern Florida. Skimmers nested on the roof of the Pensacola Municipal

Auditorium, where Least Terns (Sterna antillarium) have long maintained a nesting colony

(Goodnight 1957), and about 400 m east of the auditorium on two adjoining warehouses of

the Pensacola Port Authority. Each of the three buildings is taller than 10 m and borders

Pensacola Bay. One warehouse roof is flat and has a short wall along its edge. The other

roofs have a slight slope and no wall.

I observed Black Skimmers on nests on my first visit to the roofs on 2 July. Nesting

on the auditorium roof was interrupted in early July when the gravel-covered roof was

replaced with smooth plastic. One chick was seen before the roof was replaced, but it was

later found dead on a small side-roof a few meters below the main roof.

The warehouse roofs were visited 13 times to observe certain Least Tern nests. All

visits occurred in early morning and lasted about one half hour; no other disturbance of the

colonies by humans was apparent. During six of the visits, the number of Black Skimmer

nests, eggs, and chicks was recorded (Table 1). In order to minimize disturbance to the

skimmer colony, neither eggs nor chicks were marked for individual identification.

A maximum of 25% of the eggs on the warehouse roofs hatched. Maximum hatching

success was determined using the maximum number of chicks observed (10) during the

study and the maximum number of eggs and chicks observed (40) during a single visit to

the colony (Table 1). The actual hatching rate likely was much lower because some eggs

were laid after 16 July and some chicks probably were observed repeatedly. No juvenile

skimmers were seen flying during any of the visits to the warehouse. One chick was found

dead on the warehouse roof, but the fate of the other chicks is unknown.

Few or no eggs have hatched in other Black Skimmer colonies on roofs (Green and Kale

1976, Fisk 1978) or at inland sites (Langridge and Hunter 1986). This contrasts with hatch-

ing rates of 76-93% for colonies on beaches (Erwin 1977, Safina and Burger 1983). Human
disturbance may account for some loss of eggs on roofs, but the high loss I observed is

unexpected. On beaches in New Jersey, 76% of Black Skimmer eggs hatched even though

colonies were visited daily by humans (Safina and Burger 1983).

I found many cracked or punctured Black Skimmer eggs and many eggs lying up to 2

m outside the nest scrape. In contrast, among the more than 100 Least Tern nests on the

roofs, no eggs were found punctured or lying outside the nest, and only a few tern eggs

were found cracked. Fisk (1978) also reported broken and scattered skimmer eggs on roofs.

She suggested that eggs were crushed by incubating adults because the thin layer of gravel

on roofs prevented skimmers from making a deep nest scrape. Greene and Kale (1976)

hypothesized that eggs broke after contacting the tar under the gravel.

Another cause of broken skimmer eggs may be the wind. I observed one egg being

blown about 40 cm across the roof. Windblown eggs might crack on the sharp gravel of the

roof, especially if pushed back toward the nest by adults. Slightly cracked eggs could be

punctured by the slender bills of adult Black Skimmers (Grant and Hogg 1976). This might

explain why some eggs appear punctured, as if by predators, but are uneaten (Fisk 1978,

this study).

Eggs on roofs may be more susceptible to being windblown than eggs on beaches. The

shallow nest scrapes made on roofs do not have sides high enough to shield eggs from the

wind or to prevent eggs from rolling out. Slanted roofs may amplify this problem. In
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Table 1. Number of Black Skimmer nests, eggs, and young on two adjacent roofs in

Pensacola, Florida, 1986,

Date Nests 1

Eggs

Normal Broken Young

16 July 15 31 7 2

31 July 17 11 15 2

5 August 3 5 12 2

13 August 2 0 4 3

21 August 0 0 2
1

4 September 0 0 2 0

’Only nests with eggs or chicks in or near them were recorded.
2Number of broken eggs was not recorded.

addition, nests on high roofs may be exposed to greater or more frequent winds than nests

at ground level

Burger (1982) found that Black Skimmers tended not to nest at beaches where nesting

had been unsuccessful throughout the previous season. However, Greene and Kale (1976)

observed skimmers using roofs even after an unsuccessful year. More observations are

needed to assess the success of roof-nesting skimmer colonies and their importance to local

populations. In particular, information is needed on early-season nesting on roofs.

My observations and those from southeastern Florida (Greene and Kale 1976, Fisk

1978) show that Black Skimmers nesting on roofs routinely fail to fledge young. Because

of this loss of reproductive effort, roofs can be considered as ecological sinks to local skim-

mer populations. Fortunately, few skimmers select roofs as nesting sites, and the effect

on local populatons is probably minor. However, if roof-nesting becomes common among
skimmers, as it has with Least Terns, productivity of colonies on roofs should be further

investigated.

I thank E. Rivers, H. Lewis, R. Lewis, B. Crawford, D. Berryman, and K. Watson

for their observations and assistance with access to the roofs. J. Burger, L. Banners, B.

Millsap, and S. Patton provided helpful comments on an earlier draft of the manuscript.
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Prairie Falcon sighting in Florida.-—On 8 October 1986 I observed a large falcon I

believe was a Prairie Falcon (Falco mexicanus ) in eastern Sarasota County, Florida, along

the unpaved road leading to the Longino Ranch, 1.1 km south of State Highway 72 and 6.0

km west of the DeSoto County line (Sec 9, T38S, R22E). The bird, judged to be a female

on the basis of size, was perched conspicuously in the top of a large dead pine in an area

of extensive open pasture with scattered clumps of brush and cabbage palm (Sabal pal-

metto) and live oak (Quercus virginiana) hammocks. I studied it from the open window of

my vehicle for about 10 min at a distance of approximately 60 m with 7x35 binoculars and

a 20-45 x spotting scope. The bird paid no attention to the vehicle or my movements inside.

In response to high air temperature at the time (1615 hr), the falcon perched with plumage

tightly compressed and the wings held slightly away from the body.

When I first saw the bird, I assumed it was an unusually light-colored Peregrine (F.

peregrinus). However, on closer inspection it agreed with the Prairie Falcon in all details

in addition to its overall pale coloration. The upperparts were relatively light brown and

the venter was creamy-white with rich brown streaks. It had prominent narrow malar

stripes bordered behind by pale cheeks, broad eye stripes, whitish forehead and upper

nape, and brownish crown. The eye stripes were more pronounced and the white forehead

extended farther back, resulting in a more restricted crown patch than in most photographs

and paintings of the species. The cere, orbital skin, and feet and legs were gray rather

than yellow, indicating that the bird was an immature (Brown and Amadon 1968, Eagles,

hawks and falcons of the world, New York: McGraw-Hill Book Co.). As the bird remained

perched during the time I watched it, I did not have an opportunity to check for the dark

axillary areas characteristic of the Prairie Falcon.

Although I have observed Prairie Falcons in the West (Layne 1946, Illinois Aud. Soc.

Bull. 57: 9-11) and am confident of the identification, I did consider the possibility that the

specimen might have been some species of exotic pallid falcon, such as the Lagger (F

.

jugger) or Saker (F . cherrug), that had escaped from captivity. However, comparison with

the descriptions and illustrations of other pale-colored falcon species in Brown and Amadon
(1968) and Cade (1982, The falcons of the world, Ithaca, New York: Cornell Univ. Press)

further confirmed the identification as a Prairie Falcon.

This appears to be the first record of the Prairie Falcon in Florida, although accidental

occurrences, perhaps representing escaped individuals, have been reported previously from

Alabama, Georgia, and South Carolina (Amer. Ornithologists’ Union 1983, Check-list of

North American birds, 6th ed.). While there seems to be no doubt as to the identification,

the lack of a voucher specimen, satisfactory photograph, or corroboration by other obser-

vers might require that the record be considered hypothetical. As is the case with any

unusual raptor appearing in an area, there is a question of whether the falcon was an

escapee or wild individual. I carefully examined the bird for some indication that it might

have escaped from a zoo or a falconer. The cere was undamaged, the body plumage was

bright and unworn, and the tips of the rectrices and primaries were not frayed or broken,

suggesting that the bird had not previously been caged. There also was no indication that

the bird had been used in falconry, as there were no bands or jesses on the legs or evidence,
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such as an antenna wire protruding from the tarsus or tail, that it was carrying a radio

transmitter. The fact that the falcon was an immature and appeared during the fall migra-

tion season also adds to the probability that it was a wild individual. Beebe (1974, Occas.

Pap. British Columbia Provincial Mus. 17: 1-163) noted that some Prairie Falcons, “espe-

cially first-year birds, appear to be wanderers and to roam widely.”

I thank Henry M. Stevenson, Fred E. Lohrer, and David R. Smith for helpful comments

on this observation.

James N. Layne, Archbold Biological Station, P. 0. Box 2057, Lake Placid, Florida

33852.
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Roof nesting by Royal Terns in Vero Beach, Florida.—In recent years, suitable

nesting habitat for many species of Florida’s Charadriiformes have been seriously reduced,

both in quantity and in quality, due to human encroachment in the form of beach develop-

ment and recreation (Nisbet 1973, Fisk 1975, Altman and Gano 1984). The consequence for

many species of shorebirds and terns has been significant population declines in some areas

and extirpation in others (Nisbet 1973, Fisk 1975, 1978a; Kale, pers. comm.). This trend

has been somewhat neutralized where man-made alterations have created new nesting

habitats (e.g. dredged spoil sites, parking lots, streets, building roof-tops) that certain

opportunistic species have adapted to using (Downing 1973, Fisk 1975, 1978a). Roof nesting

has been reported for at least 22 avian species world-wide (Fisk 1978b) including Least

Tern {Sterna antillarum), Roseate Tern (S. dougallii), Black Skimmer (Rynchops nigra),

Wilson’s Plover (Charadrius wilsonia), and Killdeer {C. vociferus) in Florida (Fisk 1975,

Greene and Kale 1976, Fisk 1978a,b).

We monitored a colony of 15 pairs of roof-nesting Least Terns on the Paine Webber
building in Vero Beach from April through July 1986. The one story building is immediately

adjacent to a canal leading to the Indian River Lagoon. The flat roof is composed of tar

covered by riverstone and limerock gravel (range 0.5-1. 5 cm diameter). The roof has edges

25 cm high and several air vents that young least terns utilized for shade. During our

observations of the Least Tern colony in June, we occasionally saw one or two Royal Terns

{Sterna maximus) foraging nearby. On 3 and 4 July, Toland watched 4 adult Royal Terns

foraging along the 200 m canal and over the Indian River, accompanied by as many as 30

Least Terns. During 3 h of observations the Royal Terns landed on the roof 8 times and

participated in ritualized courtship “fish flights.”

On 14 July we climbed to the roof and discovered two Royal Tern nest scrapes with one

egg each, approximately 7 m apart (Fig. 1). About two dozen Least Tern nests were evenly

distributed in the immediate vicinity of the Royal Tern nests. On the morning of 17 July

a single adult Royal Tern landed on the roof amidst at least 20 Least Terns, including

food-begging immatures and attending adults. During the next eight days Toland made

ground-based observations of Royal Tern activity in and around the Least Tern colony.

However, intermittent monitoring from 27 to 30 July could produce no additional sightings

of the Royal Terns. On 31 July we again climbed to the tern colony, but no Royal Terns

were seen. Both Royal Tern nests and eggs were present, but hairline cracks exuding yolk

were detected in each egg. No Royal Terns were observed in the area after our last visit.

Successful nesting Least Terns remained in the immediate vicinity well into August.

As far as we can ascertain, this is the first record of Royal Terns nesting on a roof, as

well as the first report of this species nesting in Indian River County or southeast Florida

(Kale, pers. comm.). Royal Terns, while abundant along Florida’s coasts outside of the

nesting season, presently are known to nest only at Bird Island in Nassau Sound, Merritt
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Figure 1. Royal Tern nest on roof in Vero Beach, Florida (photograph by B. Toland).

Island National Wildlife Refuge, Cross Florida Barge Canal near Yankeetown, Charlotte

Harbor, and a few scattered locations along the Gulf Coast (Barbour et al. 1976, Barbour

and Schreiber 1978, Kale 1979, Clapp et al. 1983).

The advantages of roof-nesting, including reduction of human disturbance, mammalian

predators, and vegetation growth that renders many spoil islands and beaches unsuitable,

may lead to increased utilization of this niche by Royal Terns and other species, especially

in association with Least Terns. A successful nest site tradition shift could result in an

expansion of Royal Tern breeding distribution in Florida.

We thank H. W. Kale, II, S. A. Nesbitt, J. A. Rodgers Jr., J. Gore, and an anonymous

referee for making editorial suggestions that improved this paper. We gratefully acknow-

ledge R. Stanbridge for typing the manuscript.
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Ring-billed Gulls roost on ocean.—-On 3-4 December 1986, we observed the formation

and dispersal of a large roosting aggregation of Ring-billed Gulls (Larus delawarensis)

offshore from Hillsboro Beach, Broward County, Florida. Peak arrival time was about 1730 h,

when loose groups of hundreds of birds, mostly immatures, flew across the beach from the

northwest and settled in rafts of 500-3000 birds from 0.4 to 0.8 km offshore. We estimated

a total of about 25,000 gulls. To confirm overnight roosting we began observation at 0600 h

the next morning; an offshore cloud deck delayed apparent sunrise. The birds were then

visible as streaks on the ocean, and lift-off began about 0625 h, lasting about a half hour.

Most of the birds went south, parallel to the beach, rather than immediately returning

overland.

This offshore roosting may be an adaptation to the intensive human use of the shore in

this region. The intracoastal waterway is a man-made lagoon with no islands, bars, or

unoccupied points of land. The ocean beach is almost straight, with few points and no

offshore bars, and is densely settled. Although wintering Sanderlings (Caladris alba),

Ruddy Turnstones (.Arenaria interpres), and Gray Plovers (Pluvialis squatarola) manage

to roost on the upper beach, the numerous larger gulls may find the beach unsuitable

because people walk along it late into the evening.

—

Roland C. Clement, 71 Weed Ave.,

Norwalk, Connecticut 06850, and Mrs. Todd (Vonnie) Murphy, 4285 Cottonwood Lane,

Deephaven, Minnesota 55331.

Florida Field Naturalist 15: 82, 1987.
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Proceedings of the Southeastern U.S, and Caribbean Osprey Symposium.—Mark A.

Westall (Editor). 1984. The International Osprey Foundation, Sanibel, Florida: viii + 132

pp., $16.00. Send orders to (TIOF), P.O. Box 250, Sanibel, Florida 33957.—This publication

presents the papers given at the first of a series of regional symposiums on Osprey Pandion

haliaetus research, sponsored by The International Osprey Foundation TIOF). The pur-

pose of this symposium was to bring together those involved in research or management

of Ospreys in the southeastern U.S. and Caribbean in order to assess the status of Osprey

research in these regions and to share information.

Included in these proceedings are 10 of 11 papers presented at the symposium on

Sanibel Island, Florida during 4-5 June 1983, as well as one additional paper. Overall,

papers are informative and address relevant subject matter, though few are rigorously

scientific. The 11 papers fall roughly into four overlapping categories: (1) status reports of

regional research, (2) population status reports, (3) theoretical research, and (4) recovery

and management. Authors represent a variety of institutions ranging from government

agencies, universities, TIOF, to private conservation organizations.

Two status reports on regional research attempt to assess the state of Osprey research

in the southern U.S. and the Caribbean. Westall constructed a table to present published

Osprey research in the southeastern U.S., but it showed only the location, year(s) and

citation for these studies. A summary of the specific subject matter examined and the

results of these studies, as well as the status of the Osprey population studied, would be

more informative. Wiley’s painstaking review of the scant literature on Caribbean Osprey

populations brought him to the dissatisfying but challenging conclusion that Osprey distri-

butions and breeding status are all but unknown in this area. Both he and Westall em-

phasize the need for research on Ospreys in the Caribbean, not only for the sake of the

resident subspecies, P. h. ridgwayi, but also for the North American migrants (P. h.

carolinensus) which winter there. Wiley’s suggestion that some P. h. carolinensus may
attempt to breed in the Caribbean as subadults is interesting because (1) it has always been

believed that migratory North American Ospreys spend their first one to three non-breed-

ing years at their wintering grounds, and (2) it raises the possibility of these two subspecies

interbreeding, and therefore whether or not they are truly subspecies.

Three population status reports examine reproductive success and the factors affecting

it in specific Osprey populations (two in Florida, one in North Carolina). All of these long

term (5-10 year) monitoring efforts establish baseline data important both for the detection

of changes in the population studied, and for comparisons to other Osprey populations.

Two papers presented from universities were preliminary reports previewing theoret-

ical research. Both of these studies have since been followed up and have yielded interesting

results (but that’s another review). Hagan, of North Carolina State University, discusses

several hypotheses which may account for colonial nesting in Ospreys. He is attempting to

determine whether coloniality is an evolved behavior with a fitness advantage through

intraspeciflc interaction, or if it is an artifact of other factors influencing the choice of nest

site. Collopy, of the University of Florida, studied the affects of foraging site quality on

Osprey reproductive success. He found that differences were manifested not in daily prey

delivery rates to the nest, but in the effort (time and energy) that it took to procure prey.

This resulted in increased abandonment early in the season of nests located near less

productive lakes.

Four papers were presented on increasing local Osprey populations by (1) use of plat-

forms to increase existing nesting effort and success, and (2) hacking out young Ospreys
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obtained from other, healthy populations to establish more breeding pairs in the area. Both

of these techniques yielded positive results. The details of constructing nest platforms and

guidelines for the successful hacking of young Ospreys are presented in detail.

As the technical title and format of this publication suggest, it is probably of most

interest to those with a specific research or management interest in Ospreys or other

raptors. To them it will be useful to learn who is studying what aspect of Ospreys and the

techniques they are employing, as well as for the productivity data it offers for comparison

to other populations. Likewise, directions for the construction of nest platforms, and details

on the procedures for hacking young Ospreys will be useful to managers, conservation

organizations and raptor rehabilitation centers. However, this is not a “hard-core” scientific

publication. Several of the papers are presented not by scientific researchers, but by people

who have become involved with Ospreys out of a genuine concern for the well-being of the

species. Indeed, editor Westall hoped that these proceedings would be of interest “not only

to those working with Ospreys, but to the rest of the world as well.”—Natasha C. Kline,

Department of Biology, University of Miami, Coral Gables, Florida 33124.

Florida Field Naturalist 15: 83-84, 1987.
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