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Abstract.—The mating system of Boat-tailed Grackles (Quiscalus major) varied from

territorial polygyny to male dominance depending upon availability of suitable nesting

sites. At colonies where available nesting habitat was less than 500 m2
,
no male successfully

defended a territory. At larger, dispersed colonies, some males attained territories. Grack-

les in Florida nested from March to July and averaged 2.64 eggs per clutch. Over 50% of

the clutches were laid during March and the first half of April. Clutch size did not vary

within season or between study areas. The start of nesting was probably influenced by the

ability of females to reach physiological condition for laying eggs; and the cessation of

nesting at various locations was influenced by water levels, predation rates, availability of

suitable nesting sites, and possibly the number of males and females in the area.

Boat-tailed Grackles (Quiscalus major) are an abundant bird in pen-

nisular Florida throughout the year (Howell 1932). Despite their abun-

dance surprisingly little is known about their nesting biology in Florida.

Boat-tailed Grackles are sexually size dimorphic and apparently exhibit

a polygynous-promiscuous mating system (Mcllhenny 1937, Selander and

Giller 1961). In central Florida, they nest annually in the spring (Selander

and Nicholson 1962) and occasionally in the fall (Selander and Nicholson

1962, Kale 1975, Riddle 1976). Clutch size appears to vary from two to

four eggs (Selander and Nicholson 1962). This study was undertaken to

provide more detailed information on the nesting biology of Boat-tailed

Grackles in central Florida.

Methods

I studied Boat-tailed Grackle colonies at ten locations during four field seasons, 1978-

1981. All colony sites were in western Hillsborough County, Florida, except the Alligator

Lake colony site, which was near Safety Harbor in the eastern part of adjacent Pinellas

Co.
,
Florida. All grackle colonies were in cattail (Typha iatifolia) marshes in and around

bodies of water. Detailed descriptions of the study areas are in Bancroft (1983).

Florida Field Naturalist 15: 1-18, 1986.
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I located grackle colonies early in the spring before egg laying began or soon after the

first few clutches had been laid. I visited some colonies daily and others every second to

third day. I found most nests during construction and individually marked all nests with

numbered flags. I marked eggs with a permanent marker and young shortly after hatching

by clipping one claw.

I examined the chronology of nesting by determining the date of completion of the first

and last clutch in a colony. I used the time required for 50% of the clutches to be laid as

an indication of the synchrony of nesting within a colony. To determine the timing and

intensity of nesting during the reproductive season, I tabulated the number of clutches

completed, number of nests with eggs, and number of nests with young for each week in

the season.

I calculated incubation time as the number of days between the laying of the last egg

and the hatching of that egg. For the calculation of hatching spread, I used a technique

similar to that of Bryant (1978). Clutches that hatched entirely between visits where the

spread could have been between one hour and 24 hours, were termed “synchronous hatch-

ing.” Clutches that required more than one visit to find all eggs hatched were considered

to have hatched asynchronously. For calculations, the hatching spread was considered to

be 0.5 days if all eggs hatched between two visits and 1.5 or 2.5 days if all eggs hatched

over two or three visits. Only data from the East Lake and Courtney colonies are used for

these analyses because only these two colonies were visited daily throughout the breeding

season.

Results

Mating System and Colony Structure.—The behavior of male Boat-

tailed Grackles differed with colony size. At colonies with less than 500

m2 of suitable nesting habitat, the males present never attained sole

ownership of a section of cattails. In these situations, males moved
throughout the colony and interacted with other males in frequent domi-

nance confrontations. Some of the males frequented the main part of the

colony while others fringed the outer radius of the foraging area. For

example, at East Lake most nests were found in a cattail clump 30 by

10 m on a small island. Generally, four to six males were on the island

during the height of the nesting season, while 6 to 10 others were dis-

persed in suburban yards and other cattail stands up to 500 m from the

nesting area. These males did not visit the colony but displayed and

called at these peripheral locations.

At large colonies (greater than 500 m2 of suitable nesting space) where

nesting occurred in several different cattail patches, at least one male

became dominant at a site and excluded all other males from it. Thus,

these males succeeded in defending the limited resource, nesting sites.

For example, at North Lake during 1981 a section of cattails about 60 m
long and from 1 to 10 m wide was patrolled by three males early in the

nesting season. They chased each other frequently and appeared to be

separating the strip of cattails into three sections. Three or four other

males, who stayed around the outer edge of the strip, made several

passes per hour through the area and were chased. Thirty nests were
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begun here in the first two weeks of nesting. By the second or third week

of the nesting season one male became dominant and successfully

excluded all other males. A total of 71 clutches was laid here during the

16-week laying period. At other sites in the North Lake colony no single

male ever became dominant, and several males displayed throughout the

nesting season.

At Alligator Lake in March of 1982, I watched male behavior during

the start of nesting. In one site a single definitive-plumage male (Selan-

der 1958, Selander and Giller 1961) defended a patch of cattails 5 m by

10 m. Definitive-plumage males are approximately two-years old or older

(Selander 1958, Selander and Giller 1961). The patch had eight to 10

nests under construction and had several with eggs. Four definitive-

plumage males called and displayed in the cattails and willows peripheral

to this area. Few or no nests were under construction in their areas.

These males frequently flew over the cattails where nests were under

construction giving song and ruff-out display (Selander and Giller 1961).

The resident male vigorously chased any of these males that landed in

the cattails. Several additional definitive-plumage males occasionally

landed in the cattails around the nests. These males rarely called and

usually were not chased by the resident male. Between 8 and 10 first-

year males (in first-basic plumage and about one-year old, Selander 1958,

Selander and Giller 1961), including six that had been color banded as

nestlings, flew into the cattails, and rarely were they chased. The one

first-year male that displayed and called frequently was chased regularly

by the resident adult.

At North Lake and Alligator Lake, males that became dominant at

some locations mobbed me vigorously when I approached the nests. Sev-

eral males struck me on my back or head with their bill or feet when I

handled young or eggs. At locations where no male was dominant, no

male vigorously defended the nests. Rather, males either sat off to the

side and gave alarm calls or occasionally continued displaying and calling.

Definitive-plumage males were the most common males in colonies.

However, contrary to the findings of Mcllhenny (1937), first-year males

did attend colonies. At both East Lake and Alligator Lake, I saw males,

whom I had color-banded as nestlings, the spring after they fledged on

the same ponds from which they fledged. They frequently passed through

nesting areas and were not chased by definitive-plumage males, possibly

because the first-year males did not represent a breeding risk to them.

At Alligator Lake, one first-year male that was color-banded, regularly

called and displayed from a large oak tree at the edge of the lake, less

than 200 m from the islands where most females nested.

Females did all nest building, incubation, and care of nestlings. In

over 200 hours of observation at colonies, I never saw males participating

in these activities. Frequently while a female was building the nest a
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male displayed to her from directly above the nest and followed her on

flights for gathering nest material (Mcllhenny 1937, pers. obs.). Only

two males were observed caring for fledglings. At East Lake in 1978 a

definitive-plumage male did all the feeding of three fledglings that flew

well. Over a two-week period this male, but no female, repeatedly fed

the young who followed him begging. At Alligator Lake in 1984 a defini-

tive-plumage male, but no female, was observed feeding a well grown
male fledgling during one afternoon.

At many locations the density of nests was high. Nests were often

less than 1 m apart and on several occasions they were less than 0.3 m
apart. At Alligator Lake during 1980 several cattail clumps had four to

five nests in a 2-m strip. One cattail island at Alligator Lake consisted

of an oval patch of cattails 20 m long by 10 m wide. Cattails were dense

in a 1-m wide band around the circumference of this oval, and most nests

were constructed there. During the course of the nesting season, I found

61 clutches in this section. Two nests were reused and five others had

new nests built on top of old ones. Fledglings from some of these nests

were still being fed when the second nest was constructed and the eggs

laid. This delay suggests that grackles were using all of the best nest

sites, and some females were delaying nesting in order to attain prime

sites.

I saw no agonistic behavior between females in these densely popu-

lated areas. I saw females that were apparently not nesting move in

cattails that contained active nests. Only if they came within 1 m of an

active nest were they chased by the nesting female.

Chronology of Breeding.—In central Florida, Boat-tailed Grackles

nested from early March through late July (Fig. 1). I found the earliest

nest with three eggs on 13 March (1980); the eggs hatched on 15 March.

Allowing 13 days for incubation (see below), and incubation starting when
the second egg was laid (see below), the first egg was laid on 1 March.

Peak egg laying occurred in the third and fourth weeks of March when
215 clutches were completed (Fig. 1). These clutches in the third and

fourth weeks represented 30.6% of the 703 clutches. Half of all new
clutches were laid during a 4-week period from the beginning of the third

week of March to mid-April. The number of new clutches decreased

steadily from late March to mid-July. The last clutch was started on 10

July (1981).

No second peak of nesting occurred in June, and this suggests that

Boat-tailed Grackles probably attempted only one successful nest a year.

The steady decrease in the number of new clutches suggests that these

clutches represented either late-nesting individuals starting their first

clutch, or individuals renesting after their first attempt failed. More
females than active nests were present in colonies early in the nesting
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Figure 1. The breeding schedule of Boat-tailed Grackles based on data collected at 10

locations in central Florida between 1978 and 1981. The bar graphs represent the total

number of active nests per week, the cross-hatched area within represents the number

of clutches completed each week, the cross-hatched area plus the open area represents

the number of nests with eggs each week, and the area with diagonal lines represents

the number of nests with young each week.

season, suggesting that not all females began to nest during the first few

weeks of the season. In 1980 at Alligator Lake, new nests were started

less than 1 m from nests that had recently fledged young; these new
nests had eggs in them while the fledgings were still being fed by the

parent. This information suggests that new nests after the initial peak

were partly a result of late nesting females and renesting attempts.

The chronology of breeding varied between Alligator Lake, East

Lake, and North Lake (Fig. 2). The peak in the completion of new
clutches per week occurred during the third week of March at Alligator

Lake and East Lake. At North Lake, nesting had only just begun during

the third week of March and peak completion of new clutches occurred

during the fourth week of March, An extended period when many new
clutches were completed occurred at North Lake because new females

were recruited to the colony and because renesting occurred by females
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Figure 2. The breeding schedule of Boat-tailed Crackles at three colony sites in central

Florida. The bar graphs represent the total number of active nests per week, the cross-

hatched area within represents the number of clutches completed each week, the cross-

hatched area plus the open area represents the number of nests with eggs each week,

and the area with diagonal lines represents the number of nests with young each week.
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that lost their first clutch to predators. One section of this colony experi-

enced high rates of predation (Bancroft 1986). Total number of active

nests per week reached a peak between late March and mid-April at

Alligator and East Lakes. Because nesting began later at North Lake,

the peak in number of active nests occurred in mid- to late April.

After the peak in nesting activity, the relative number of active nests

per week was higher through the remainder of the season at Alligator

Lake than at East Lake or North Lake. Nesting activity decreased

rapidly at East Lake because in 1979 no new nests were begun after two

days of heavy rain in early May and in 1981 all nests were destroyed by

predators during early April, causing the birds to move from the area.

At North Lake the number of active nests per week decreased to a low

in late May and early June before showing a small rise in mid-June. Many
nests failed during May because young starved and predation rates on

eggs and nestlings were high during May and June. Alligator Lake main-

tained a relatively high number of active nests throughout the season

partially because both predation and starvation rates were low (Bancroft

1986).

Variation in the onset of nesting occurred between localities and be-

tween years (Table 1). The first completed clutch at different colonies

varied from 3 March to 1 April. The date of the earliest clutch was
determined for 16 colony-year combinations: one was started during the

first week of March, eight during the second week of March, five during

the third week of March, and one each in the fourth week of March and

the first week of April. The best indication of the synchrony of the onset

of nesting at each colony is the time span taken for all individuals to begin

their first nesting attempt. However, few females were color marked
and it was difficult to determine which marked female belonged to which

nest because of the density of nesting and the inability to view the nests

from a distance. Therefore, I used the time required for 50% of the

clutches to be completed as an indication of nesting synchrony (Table 1).

At some small colonies, 50% of the nests were started in less than one

week. Alligator Lake in 1981 and East Lake in 1980 required the most
time, 39 days, to reach 50% of the clutches. At North Lake, the largest

colony, 50% of the clutches were completed in a 29-day period between
20 March and 18 April. For all colonies combined 50% of the clutches had

been laid by 11 April.

Duration of the nesting season varied between sites and years (Table

1). New clutches were found over a two-week period at University Mall

in 1980 and East Lake in 1981 (Table 1). New clutches were found at

East Lake in 1980 and North Lake in 1981 over a 16-week period. The
length of the nesting season was correlated with the number of clutches
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Table 1. Parameters of nesting for all study colonies of Boat-tailed

Grackles in central Florida

Location Year

No. of

clutches

Dates of Clutches

first last median

Range

(days)

Alligator Lake 80 116 9 Mar 10 Jun 5 Apr 93

Alligator Lake 81 87 9 Mar 18 Jun 17 Apr 101

Campus 78 12 1 Apr 25 Apr 10 Apr 24

Courtney 78 9 21 Mar 1 Apr 24 Mar 11

Courtney 79 11 23 Mar 28 Mar 25 Mar 5

East Lake 78 50 16 Mar 11 Jun 1 Apr 87

East Lake 79 16 15 Mar 5 May 29 Mar 51

East Lake 80 29 1 Mar 23 Jun 11 Apr 112

East Lake 81 9 10 Mar 22 Mar 11 Mar 12

175 81 30 10 Mar 24 Apr 23 Mar 45

North Lake 81 245 20 Mar 10 Jul 18 Apr 112

Poncho 80 31 8 Mar 2 Jun 24 Mar 86

Poncho 81 17 11 Mar 17 Apr 4 Apr 37

River 80 11 18 Mar 22 Mar 20 Mar 4

Sinclair Lake 80 15 13 Mar 18 Apr 28 Mar 36

Sinclair Lake 81 5 14 Mar 7 Apr 18 Mar 24

University Mall 80 10 16 Mar 24 Mar 18 Mar 8

(r = 0.65, p < 0.05). Thus, at large colonies new clutches tended to be

initiated over a longer period of time than at smaller colonies.

Sequence of Hatching.—The eggs in clutches at the East Lake and

Courtney colonies hatched simultaneously or up to three days apart. At
other colonies in a few instances, when a day was skipped during egg

laying, the three young hatched over a 4-day period. Of 20 2-egg clutches,

nine hatched synchronously, ten hatched over two visits and one over

three. Of 48 3-egg clutches, one hatched synchronously, 35 hatched over

two visits, and 12 over three visits. The mean hatching spread for 2-egg

clutches was 1.1 days (s.d. = 0.6, n = 20) and was significantly shorter

than the 1.7 days (s.d. = 0.5, n = 48) that 3-egg clutches required to

hatch (Kruskal-Wallis x
2= 11.19, df=l, P<0.0008).

The eggs hatched asynchronously presumably because incubation

began before the clutch was complete. Eggs always hatched in the same

order they were laid. Generally, for 3-egg clutches the first two eggs

hatched on the same day and usually with several hours between the

hatching of the first and second. The mean number of days between the

laying and hatching of the third egg of 37 3-egg clutches was 13.1 days

(s.d. =0.5). The third egg usually hatched one day after the first two. If

incubation started when the first egg was laid then each egg hatched on

successive days. The female began feeding the nestlings when the first

one hatched. If not disturbed, young typically fledged 13 to 15 days after

hatching.
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Table 2. Clutch sizes relative to localities and year for Boat-tailed

Crackles in central Florida

Clutch Size

Location Year 1 2 3 4 Total Mean

Alligator Lake 80 28 86 2 116 2.78

Alligator Lake 81 2 32 53 87 2.59

Campus 78 1 11 12 2.92

Courtney 78 2 7 9 2.78

Courtney 79 5 6 11 2.55

East Lake 78 1 20 29 50 2.56

East Lake 79 3 13 16 2.81

East Lake 80 9 20 29 2.69

East Lake 81 5 4 9 2.44

175 81 1 7 22 30 2.72

North Lake 81 9 78 157 1 245 2.61

Poncho 80 14 17 31 2.55

Poncho 81 1 6 10 17 2.56

River 80 3 8 11 2.73

Sinclair Lake 80 10 5 15 2.33

Sinclair Lake 81 1 4 5 2.83

University Mall 80 4 6 10 2.60

TOTAL 14 228 458 3 703 2.64

Clutch Size.—The mean clutch size for 703 Boat-tailed Grackle nests

was 2.64 (Table 2). Fourteen nests had one egg, 228 had two eggs, 458

had three eggs, and three had four eggs. Some of the presumed 1-egg

clutches may have contained additional eggs which disappeared before I

discovered the nest. However, two of the nests with 1-egg clutches were

followed through nest building and egg laying, and it seems likely that

some were single-egg clutches.

For those colonies that had more than 20 nests, clutch size varied

from a mean of 2.55 per nest at Poncho in 1980 to a mean of 2.78 per nest

at Alligator Lake in 1980 (Table 2). Mean clutch size at Alligator Lake
decreased from 1980 to 1981 (Kruskal-Wallis x

2=3.84, P<0.05, df=l).

The mean clutch size between years at East Lake did not change signific-

antly (Kruskal-Wallis x
2 =3.24, P=0.34, df=3). More than 100 clutches

were observed during the study at three locations: Alligator Lake, East

Lake, and North Lake. Mean clutch size between these three locations

did not differ significantly (Kruskal-Wallis x
2=L35, P=0.51, df=2).

Seasonal trends in clutch size were examined by comparing mean
clutch size during half-month periods of the nesting season (Fig. 3).

Excluding the first half of July, mean clutch size varied from 2.76 to 2.61.

No significant variation in clutch size during the season was detected

(KruskaLWallis x
2= 8.35, df=9, P>0.50). Excluding half-months with

less than ten clutches, mean clutch size at Alligator Lake, East Lake,
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MAR APR MAY JUN JUL
Figure 3. Mean clutch size relative to season for Boat-tailed Grackles in central Flor-

ida. The vertial lines represent the 95% confidence limits around the mean, and the

number above the lines is the number of clutches during that half month.

and North Lake varied from 2.50 at North Lake to 2.84 at Alligator Lake

(Fig. 4). No significant seasonal trends in clutch size occurred at any of

the different localities.

Discussion

Mating System.—The mating system of Boat-tailed Grackles varies

from territorial polygyny to a system based on male dominance. At col-

onies where available nesting habitat is less than 500 m2
,
no male success-

fully defends a territory. At larger, dispersed colonies, some males attain

territories. Boat-tailed Grackles and Great-tailed Grackles (Quiscalus

mexicanus) nesting in marsh habitats in Louisiana and Texas show simi-

lar mating systems (Mcllhenny 1937, Selander and Giller 1961). When
these two species nest in more upland habitat their mating system be-
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Figure 4. Mean clutch size relative to season at three colonies for Boat-tailed Grackles

in central Florida. The vertical lines represent the 95% confidence limits around the

mean, and the number above the lines is the number of clutches during that half month.
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comes more typically territorial (Selander and Giller 1961, Kok 1972),

although frequently males still do not obtain inter-male exclusive ter-

ritories (Kok 1972). Selander (1960) did not describe the status of male

Great-tailed Grackles at a large tree where he found over a hundred

nests. Possibly under this circumstance of extremely high nesting density

no male could successfully defend the site.

Mcllhenny (1937) stated that Boat-tailed Grackle males in Louisiana

gathered and displayed in the vicinity of large nesting sites, but only an

occasional male actually visited the colony. He stated that only at small

colonies were males in regular attendance. I found males displayed and

called within nesting areas regardless of colony size. Mcllhenny also

found that small colonies were established late in the breeding season

and then usually as subsets of larger colonies. In contrast, I found small

colonies being established at the same times as larger colonies and fully

independent of the large colonies.

It seems that coloniality in Boat-tailed Grackles is centered around

the availability of nesting sites protected from predation. The delay in

the start of nesting by some females (e.g. Alligator Lake) in order to

attain places on the islands suggests that predation may be an important

factor selecting for coloniality. Many cattail patches on the shore of Al-

ligator Lake appeared as good as the islands but were used rarely, and

when they were most of the eggs were depredated. The complete or

almost complete destruction of colonies at East Lake, Hillsborough

River, Courtney, and University Mall attest to the effect of predation

(Bancroft 1986). Other authors also have suggested that predators are

important in influencing where marsh-nesting birds place their nests

(Lack 1968, Kale 1965, Post 1981). The very high nesting success of

grackles at locations that were not affected much by predators indicates

the possible advantages in finding ideal nesting locations (Bancroft 1986).

Other species of icterids nest colonially but are monogamous. Accord-

ing to Selander (1965) coloniality may have developed before polygyny

or promiscuity in the genus Quiscalus because “the morphologically and

behaviorally primitive species (e.g. Q. lugubris), which are colonial, are

primarily monogamous possibly because good nesting locations are more
wide spread than they are for Boat-tailed Grackles. The abundant nesting

sites cannot be monopolized and therefore male Common Grackles obtain

more than one mate less often than Boat-tailed Grackle

males (Wiley 1976, Howe 1979). Brewer’s Blackbirds (Euphagus
cyanocephalus) are regularly polygynous in areas where nests are placed

in scattered trees (Williams 1952), but are strictly monogamous where
nests are placed in abundant sage brush (Horn 1968). Where they nest

in sage brush they are also colonial, and Horn suggested this permits

better exploitation of a variable food supply. Orchard Orioles (.Icterus
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spurius) normally are monogamous but become highly colonial and

polygynous when breeding in scattered trees in marshland in the South

(J. V. Dennis in Bent 1958). Thus, the mating system becomes polygyn-

ous for Brewer’s Blackbirds and Orchard Orioles when nesting sites be-

come limiting. Presumably for monogamous marsh-nesting icterids, re-

productive success requires help by both parents. Tricolored Blackbirds

(.Agelaius tricolor) are monogamous and nest colonially (Payne 1969).

Often both parents forage for the nestlings, up to several kilometers

from the nest. Presumably if only one parent attempted to raise the

young, reproductive success would be greatly diminished and thus single

parenthood would be selected against.

Chronology.—Boat-tailed Grackles in Florida nest from early March

to late July with over half of all clutches laid in March and April. This is

similar to the egg dates and nesting peaks reported for Florida by Howell

(1932) and Selander and Nicholson (1962). The earliest complete clutch

reported for Florida was found on 27 February in the Kissimmee Valley

(Selander and Nicholson 1962), which is five days earlier than the earliest

complete clutch I found slightly farther north in Hillsborough County.

Boat-tailed Grackles in Louisiana also have a four to five month nesting

season from late March to early July (Mcllhenny 1937). Great-tailed

Grackles in Texas begin nesting in March and continue nesting into Au-

gust with peak activity occurring in June (Selander 1960, Tudor 1962,

Kok 1972). Common Grackles in Florida begin nesting earlier than Boat-

tailed Grackles, with active nests in mid-February (Woolfenden and

Rohwer 1969) and nest at least until late May (pers. obs.). Common
Grackles in northeastern North America may have a shorter nesting

season. New Clutches were reported from April to early June (Petersen

and Young 1950, Maxwell and Putnam 1972, Howe 1977).

Some fall nesting occurs in Boat-tailed Grackles in Florida (Selander

and Nicholson 1962, Kale 1975, Riddell 1976), where a few females nest

successfully in November and December. No evidence of fall nesting was
obtained for the populations I followed.

Eggs laid during March weigh less and presumably contain fewer

nutrients than those laid later in the season (Bancroft 1984a, 1985). As
growth rates and survivorship of young are correlated with egg weight

in many species (Schifferli 1973, Davis 1975, Parsons 1975, Nisbet 1978,

Lunber and Vaisannes 1979, O’Connor 1979, Moss et al. 1981), this

suggests that grackles are selected to begin nesting before they can lay

the heaviest egg possible. An advantage might be that by beginning

nesting early, more time for renesting would be available if the attempt

failed. Also, fledging young early allows more time for the young to

mature and develop before they enter summer flocks and communal
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roosts (Bancroft unpubl. data). Young may begin the first prebasic molt

at a particular age, and those out of the nest earlier may have more time

to complete molt. Perrins (1965, 1970, 1980) has shown that survival of

Great Tit (Pants major) fledglings is higher for young from earlier

broods in the season. Thus, selection favors females which begin nesting

as soon as they reach reproductive condition. Egg weight of Great Tits

increases as the season progresses even for individuals laying both early

and late in the season. Supplemental provisioning of food allows Great

Tits to begin nesting earlier (Kallander 1974) which suggests that the

start of nesting is determined by when females can accumulate enough

nutrients for egg formation (Perrins 1965, 1970, 1980).

Although new clutches were initiated over a 120-day period, many
colonies were deserted by late May. Typically larger colonies had a longer

period of nesting. This pattern also was observed in colonies of Kit-

tiwakes (Rissa tridactyla
,
Coulson and White 1960) and of Red-winged

Blackbirds (Smith 1943, Orians 1961, Robertson 1973). All grackle col-

onies I studied began nesting at about the same time so the difference

in the length of the nesting season was a result of larger colonies remain-

ing active longer. This contrasts with Red-winged Blackbirds in which

the longer nesting season at some colonies was caused by females nesting

earlier at those sites (Robertson 1973).

The proportion of young present that die from starvation peaks dur-

ing May (Bancroft 1986). Thus, the probability of young dying from star-

vation increases as the season progresses. Grackles forage extensively

along the water’s edge and on lawns. May and June are at the end of the

dry season in Florida (Thomas 1974) and possibly insects are not as read-

ily available at this time. The increase in starvation rates may contribute

to early termination of nesting activity at some colonies.

Predation rates may shorten the nesting season. Mammalian pre-

dators usually destroyed most of the nests in a colony in a few nights

after the colony’s discovery (Bancroft 1986). I checked nests quickly and

with minimal disturbance to minimize my influence on the likelihood of

predation. These colonies were normally deserted after predation and

represent some of the colonies in my data that had short nesting seasons.

At other colonies the proportion of nests depredated may change with

the course of the season. At North Lake a higher proportion of the nests

later in the season were destroyed by predators. Woolfenden and

Fitzpatrick (1984) showed that predation on Scrub Jay (.Aphelocoma c.

coerulescens) nests in Florida increases as the season progresses and

suggest that predation may preclude Scrub Jays from nesting beyond

June. Blue Jays (Cyanocitta cristata) nest into September at this same

locality but in a different habitat (Bancroft and Woolfenden 1982).
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The availability of suitable nesting sites might influence the length of

the nesting season. Smaller colonies typically occur in areas with few

nesting sites. Most grackle nests are built in cattails and nests usually

are supported by both previouslyear growth and new growth. As the

season progresses the old cattails gradually are knocked down. Grackle

nests rarely are supported entirely by new cattail growth. Possibly new
growth does not represent a good support structure as it may continue

to grow throughout the nesting season. Smaller colonies may have a

greater proportional loss of suitable nesting sites as the season progres-

ses. The importance of the availability of suitable nest sites for develop-

ment of a nesting colony is illustrated by the number of nests constructed

on a small cattail island at Alligator Lake in each year. In 1980 the island

had extensive stands of old cattails and 61 nests were constructed during

the season. In 1981 very little old growth was available and only 27 nests

were constructed. As a result of either drought or heavy rains, water

depth around cattails often changed dramatically late in the season, re-

suiting in the loss of suitable nesting sites at several colonies.

The number of male and female Boat-taileds in a colony may influence

the probability of new females being recruited (Orians 1961, Hailman

1964). The more birds in the colony the greater the chance of attracting

late nesters such as first-year females (Orians 1961, Crawford 1977), and

females that unsuccessfully attempted first nests elsewhere. Thus, large

colonies may have a tendency to attract new females over a longer period.

The number of males present at colonies decreases as the season progres-

ses and at a few colonies no male was around while the last females were

still feeding young. Males that do remain may spend less time displaying

as the season progresses. If calling and displaying by males are important

in attracting females, then the disappearance of males would shorten the

season.

Clutch Size and Asynchronous Hatching.—The clutch size of Boat-

tailed Grackles in central Florida is similar to those in Louisiana and

Georgia (Mcllhenny 1937, Burleigh 1958), but average smaller than those

in South Carolina (Sprunt 1958). In Guatemala, the closely related Great-

tailed Grackle has a mean clutch size similar to Boat-taileds in Florida,

whereas Great-taileds in Texas and Common Grackles in Michigan have

larger clutches (Skutch 1954, Selander 1960, Tudor 1962, Howe 1978).

Eggs of Boat-tailed and Great-tailed grackles have similar incubation

periods of 13-14 days (Mcllhenny 1937, Skutch 1958, Guillory et ah 1981),

and eggs of Common Grackles have an incubation period of 12-13 days

(Wiens 1965, Howe 1976). For Boat-tailed, Great-tailed and Common
grackles, larger clutches and many smaller clutches hatch asynchron-

ously (Mcllhenny 1937, Skutch 1954, Selander 1960, Howe 1976). Hatch-
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ing asynchrony results in a size hierarchy between the nestlings which

influences the pattern of growth in all three species (Selander 1960, Howe
1976, 1979, Bancroft 1984b).
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NOTES

Additional notes on possible nocturnal migration of the Eastern Kingbird.—Al-

though the Eastern Kingbird {Tyrannus tyrannus) is considered a diurnal migrant, my
observations of kingbird movements at Gulf Breeze, Santa Rosa County, Florida,

suggested that in fall, when confronted with the vast Gulf of Mexico, it begins a nocturnal

over-water crossing (Duncan 1983, Fla. Field Nat. 11: 57).

This suggestion was further strengthened by observations Scot Duncan and I made at

Dauphin Island, Alabama, in spring 1986. On 12 April 1986, from about 1330 h to 1400 h,

we observed a massive fallout of northbound migrants coming off the Gulf of Mexico. Our

observations occurred about 2 km west of the wooded area of the island. As we stood along

the thinly vegetated north shore of the island, a steady stream of orioles, tanagers, vireos

and warblers passed by us at eye level or below, some stopping briefly in the low bushes

around us. Mixed in with the migrants and appearing as tired as they, were substantial

numbers of Eastern Kingbirds. The corridor of migrants was about 30 m wide and was

moving in an easterly direction toward the wooded eastern end of the island. Birds were

visible to the west as far as the eye could see, with some coming out of the Gulf to join the

stream moving toward the east. It had been raining since about 0900 h and the rain con-

tinued as a northeast wind blew briskly.

That these migrants were completing a nocturnal trans-Gulf movement is well accepted

among ornithologists. Our observations suggest that in spring as well as fall, at least part

of the North American population of Eastern Kingbirds migrate nocturnally across the

Gulf. It would be difficult to explain why large numbers of Eastern Kingbirds would choose

to migrate along a thinly vegetated barrier island about 15 km from the mainland, exposing

themselves to the weather and poor food availability if they were diurnal circum-Gulf

migrants.

The author, Lucy Duncan, and Scot Duncan have noted from their residence at Gulf

Breeze, a migrant trap, that on numerous occasions, Eastern Kingbirds are mixed in with

trans-Gulf migrants in fallout situations. The Dauphin Island spectacle provided further

corroboration to our suggestion that the Eastern Kingbird was a nocturnal trans-Gulf

migrant.

—

Robert A. Duncan, 614 Fairpoint Dr., Gulf Breeze, Florida 32561.

Florida Field Naturalist 15: 19, 1986.

Bald Eagle and Short-tailed Hawk prey on other raptors.—Although many diurnal

raptors are known to take a variety of prey items, records of hawks and eagles preying on

each other for food are rare and noteworthy (Ogden 1974, Auk 91: 95-110, Klein et al. 1985,

Wilson Bull. 97: 230-231). I report here two such observations from the Florida Keys. At
1145 on 29 November 1982, about 2 km north of mile marker 30 on Key Deer Boulevard,

Big Pine Key, I observed a dark-phase adult Short-Tailed Hawk (Buteo hrachyurus

)

perched low in a pine tree near the roadside. Using binoculars, I determined that it was
eating a small raptor. Deliberately plucking its prey, the hawk was so intent on what it

was doing that it ignored me completely. After about 25 minutes, the hawk flew away
carrying the carcass. I identified the feathers below the feeding perch as those of an adult

male Kestrel (Falco sparverius ).

At 0830 on 1 December 1982, Page Brown and I were walking near Watson’s Hammock
on Big Pine Key, a heavily wooded area about 7 km northwest of our previous location,

when we flushed an immature Bald Eagle (Haliaeetus leucocephalus) from beneath a

blackbead bush (Picthecellobium guadulapense) a few meters in front of us and discovered

the remains of an immature Broad-winged Hawk (Buteo platypterus). It was obviously a

very fresh kill and was almost completely consumed. Alexander Sprunt IV later confirmed

our identification from the collected remains.

19
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Harry Darrow (pers. comm.) reported that a few days before this incident (4 December

1982), he had observed an encounter between an immature Bald Eagle and an immature

Broad-winged Hawk that may have a bearing on our sighting, especially in that it occurred

about 2 km from where we found the kill. The two birds were circling at about 200 m, and

once the eagle had gained a superior position, it made three determined dives at the hawk.

On the first, the Broad-winged Hawk easily evaded the eagle; the second was much closer,

and the third stoop was so close it appeared that the eagle hit the hawk. In fact it had

narrowly missed; and before the eagle could reorganize, the Broad-winged Hawk closed its

wings and plummeted into the nearby pines.

It seems interesting that both of the incidents we observed were related to food and

not in defense of nests or young, as reported by Roberts (1985 Fla. Field Naturalist 13:

41-42).

I wish to thank H. Darrow for his cooperation and W. B. Robertson for his help in

preparing these notes.—Marge Brown, P. 0. Box 239, Summerland Key, Florida 33042.

Florida Field Naturalist 15: 19-20, 1986.

American White Pelicans feeding in freshwater marshes in Everglades National

Park, Florida.—The range of the American White Pelican (Pelecanus erythrorhynchos )

extends from the western Canadian provinces, south through the midwestern and western

states, and along the Gulf and Pacific coasts of the United States and Mexico (Palmer 1962).

Most of its summer range includes exclusively freshwater habitats. Although Palmer (1962)

depicts all of Florida as wintering range, there are no records of White Pelicans utilizing

interior freshwater marshes in southern Florida (Audubon Field Notes/Amer. Birds 1950-

1986, Florida region). White Pelicans are common winter residents in coastal areas of

Everglades National Park (ENP) where several hundred to several thousand birds have

been counted on 29 annual Christmas bird counts from 1951-1979 (Bolte and Bass 1980).

Kushlan (1978) described the importance of Everglades estuaries as feeding habitat for

White Pelicans. He also stated that the birds move to inland streams and ponds in the

spring dry season but did not give the exact location of those feeding areas. During years

of drought (1977, 1981, and 1985), we also observed hundreds of White Pelicans in streams

and pools at the marsh-mangrove interface in ENP. However, we have found no published

accounts of White Pelicans feeding in the strictly freshwater marshes of the Everglades.

In this note, we introduce unpublished records of freshwater marsh utilization and present

our observations for freshwater feeding during the 1985 dry season by White Pelicans.

Shark River Slough in ENP is the major drainage basin of the southern Everglades.

This shallow, slowly flowing slough consists of densely vegetated sawgrass (Cladium

jamaicense) and spikerush (Eleocharis spp.) marshes. It extends approximately 35 km
from Tamiami Trail (U. S. Highway 41) on the north to the tidal creeks at the marsh-man-

grove interface. All White Pelican observations in the Everglades marsh have centered in

northern Shark River Slough, often in the vicinity of the Shark Valley observation tower,

where groups of pelicans were reported on three occasions during the 1950’s (E. Winte, 11

April 1951, N=2, ENP Field Observation File; W. E. Dilley, 27 May 1954, N=2, ENP
Field Observation File; R. Miele, 4 May 1959, N=75, ENP Field Observation File). No
further sightings in Shark River Slough were reported until 1985 when we observed 16

White Pelicans on 27 March 1985 at an alligator pond approximately 5 km SE of the Shark

Valley observation tower. The pelicans were feeding with Wood Storks (Mycteria

americana), Great Blue Herons (Ardea herodias), and Great Egrets (Casmerodius alhus).

As we approached the pond by airboat, all birds took flight. The pelicans and storks landed

in the airboat trail approximately 500 m to the east and resumed feeding. On 28 March,

we sighted a group of 13 White Pelicans, again in association with Wood Storks, in a marsh
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approximately 8 km SE of the Shark Valley observation tower. The following week, White

Pelicans were observed in northern Shark Slough during aerial surveys of wading birds

(D. M. Fleming, ENP, 1 April 1985; pers. comm.). We saw 15 White Pelicans with Wood
Storks and Great Egrets on 17 April, and several White Pelicans feeding in association

with Wood Storks on 25 April. We did not observe White Pelicans in northern Shark Slough

after 25 April, although there remained many White Pelicans on the tidal creeks at the

southern end of the slough. In all of our observations White Pelicans were associated with

Wood Storks, but we were unable to observe interspecific feeding interactions as reported

by Clark (1978).

Sightings of White Pelicans in the freshwater marshes of the Everglades have been

recorded only from March to May, typically the months of minimum water depths. Fishes

concentrate then in deeper areas of the marsh where they are preyed upon by wading birds

and other predators (Loftus and Kushlan, in press). Sampling data from February to April

1985 showed high densities of fishes and invertebrates in Shark Slough marshes and ponds

(Loftus and Chapman, unpublished data). Records of White Pelicans only during dry season

months probably relate to high prey availability, although the infrequency of observations

and small numbers of pelicans indicate that freshwater marshes are not favored feeding

habitats in southern Florida. White Pelicans capture prey near the water surface by scoop-

feeding while swimming or wading, rather than by diving like the Brown Pelican

(Pelecanus occidentalis; Goss 1888, Bent 1922, Howell 1932, Forbush 1955). The dense

aquatic vegetation of the Everglades marsh probably hinders the White Pelican’s scoop

feeding, resulting in limited utilization of the marsh for foraging. Only alligator ponds and

airboat trails would provide deep, open-water conditions suitable for scoop-feeding.

We appreciate the comments of William B. Robertson, Jr., Lance Gunderson, and Oron

L. Bass, Jr. of the South Florida Research Center. We also want to thank T. H. Below

and R. T. Paul for their reviews of the manuscript, and J. A. Rodgers, Jr. for his editorial

comments.
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Wood Storks feeding on fish from dredging activities.—-While excavating water and

bottom material, the hydraulic dredge also entrains many resident organisms, including

fish, and deposits them as well as the excavated material into diked disposal areas. The
fish that pass through the dredge are usually alive or freshly killed when deposited on the

disposal site. Hydraulic dredging and upland disposal operations have provided an unusual

feeding opportunity for Wood Storks (Mycteria americana) in east-central Florida.

This phenomenon was first observed on the J. F. Kennedy Space Center, Brevard

County, Florida, in the spring of 1978 during maintenance dredging of the Saturn Barge

Canal in the Banana River. As many as 35 Wood Storks were seen picking up fish, mostly

10-20 cm sea (Anus felis) and gafftopsail (Bagre marinus) catfish as they rolled out the

discharge pipe (Scott Clark pers. comm.). In 1978 during banding operations at the Moore
Creek Wood Stork colony (10 km away from the disposal areas), young storks regurgitated

small sea catfish indicating that the adults were utilizing dredged fish to feed young. Wood
Stork productivity in 1978 was the worst ever recorded in Florida (John Ogden pers.

comm.), but the Moore Creek rookery fledged 225 storks out of 150 nest attempts (Clark

1978, Proc. Colonial Waterbird Group 1978: 178-188), possibly because of being supple-

mented by the dredged fish. Wood Storks feeding around spoil sites frequently appeared

gray instead of the usual white plumage because of being splattered by discharge material.

Wood Storks continued to use disposal areas as late as August, 1978 (Scott Clark pers.

comm.).

Again in 1986 Wood Storks were observed feeding at hydraulic dredging disposal areas.

Maintenance dredging of the Barge Canal and Port Canaveral in Brevard County, Florida,

provided two disposal areas. Wood Storks were seen feeding at both sites since operations

began in June. As many as 75 storks, one-third of which were immature, were observed

at one time feeding and loafing in the vicinity of the Barge Canal disposal area. Many of

these birds remained in the area for several days when spoiling operations were halted.

Wood Storks continued to feed in the disposal areas through September. Great Blue Herons

(Ardea herodias) and Great Egrets (Casmerodius albus ) frequently were seen feeding in

the disposal areas with the Wood Storks.

Hydraulic dredging and disposal operations in the vicinity of Wood Stork colonies may
provide additional food for Wood Storks if properly planned. April and May operations may
provide supplemental food for nestlings and summer operations may increase the survival

rate of young of the year birds. Once begun, especially during the nesting period, it is

important that this food source not be interrupted for any length of time. If interrupted

the birds dependent on this food may be in jeopardy if an alternative food source cannot

be found readily. This additional food should not be considered as mitigation for the dredg-

ing operation. The food source benefits provided the Wood Stork may be far outweighed

by other environmental hazards not addressed here. However, it appears that the Wood
Stork is a very adaptable species and is able to take advantage of unusual foraging oppor-

tunities.—Willard P. Leenhouts, Merritt Island National Wildlife Refuge, P. 0. Box 6504,

Titusville, Florida 32782-6504.

Florida Field Naturalist 15: 22, 1986.

Osprey killed by lightning at Merritt Island National Wildlife Refuge, Florida.—On

13 June 1986, the Merritt Island National Wildlife Refuge received a report that a 20 m
steel U. S. Geological Survey bilby tower containing an Osprey (Pandion haliaetus) nest

at the top was struck by lightning and that an Osprey fell out of the nest at the time of

the lightning strike. A ground inspection at the base of the tower two hours later revealed

a dead immature Osprey. The carcass was sent to the U. S. Fish and Wildlife Service,

National Wildlife Health Laboratory. The post-mortem diagnosis was “electrocution by

lightning strike based on history, the presence of pulmonary edema, and lack of any other

obvious cause.”
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Lightning caused avian mortality is rare in the literature. Sindelar et al. (1980 ,
Pas-

senger Pigeon 42: 76-78) reported an adult Bald Eagle (Haliaeetus leucocephalus) died

when lightning struck its nest, but young in the nest survived. Glasrud (1976, Can. Field-

Nat. 98 : 503) reported several Canada Geese (Branta canadensis) killed during a lightning

storm.

Lightning mortality of Osprey may be more frequent than this single recorded event

especially in areas with high lightning activity. A survey of Osprey nests on Merritt Island

National Wildlife Refuge (Leenhouts 1986, 1986 Osprey inventory Merritt Island National

Wildlife Refuge, Florida, unpubl. rept.) found 23 active nests, 13 in natural sites (pine or

oak trees) and 10 on man-made structures (power poles, antennas, weather towers, bilby

towers, etc.). The man-made structures are built out of metal or contain lightning ground-

ing wires and may be more susceptible to lightning strikes. Studies by J. F. Kennedy Space

Center personnel have shown that there are between 10,000-30,000 cloud to ground light-

ning strikes over the 29,000 ha of terrestrial habitat of the Merritt Island National Wildlife

Refuge each year, most between the months of June-September. Lightning data are not

precise enough to identify each strike location, but the launch pads and 150 m weather

towers are struck on the average of two times per year and other tall towers are struck

more often than their surroundings (James Stahmann pers. comm.).

Ospreys may be more at risk nesting on man-made structures than in trees and the risk

is increased for late fledging birds (late May and June). Since death may be caused by other

factors associated with a lightning strike other than direct electrocution, little can be done

to protect Osprey nests at sites prone to lightning strikes. If these sites could be identified,

then it may be possible to discourage Osprey use in favor of less prone sites.

—

Willard P.

Leenhouts, Merritt Island National Wildlife Refuge, P. O. Box 6504, Titusville, Florida

32782-6504.

Florida Field Naturalist 15: 22-23, 1986.

REVIEW

The Marsh Hen. A natural history of the Clapper Rail of the Atlantic coast salt

marsh.—Brooke Meanley. 1985. Centreville, Maryland, Tidewater Publishers. 123 pp., 33

black & white photos, 6 drawings by John W. Taylor. $8.95, paperback.—Brooke Meanley

has worked with Clapper Rails for several decades and probably knows as much about the

secretive Marsh Hen as anyone. His book on the Clapper Rail is pleasant reading, thin

enough to be consumed in two evenings. As subtitled, this book is of natural history of the

Atlantic coastal salt marshes as much as of the Clapper Rail. A tribute to the 2 million

acres of salt marshes along the Atlantic coast, The Marsh Hen reminded me of Teal and

Teal’s Life and Death of the Salt Marsh, Warner’s Beautiful Swimmers, and even

Michener’s Chesapeake.

Eleven chapters cover all major aspects of the natural history of clappers, from systema-

tics (are Clapper and King Rails conspecific?), foods and feeding behavior, courtship, nest-

ing and parental care, to predators. Five appendices deal with U.S. subspecies or races of

the clapper (Ripley, in Rails of the World, listed 24 subspecies throughout the geographic

range), capturing, sexing, and aging the birds, and methods of censusing clappers in the

salt marshes (not easy!). There is a peculiar chapter juxtaposing fall migration and the

hunting season, yet failing to connect these events in any meaningful way. The main conclu-

sion I drew from the section on hunting is that Clapper Rails are such easy marks that to

call hunters of clappers “sportsmen” is generous.
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I was most intrigued with the diversity of rail vocalizations (pp. 10, 43-45). With de-

velopment of techniques for working in this difficult habitat, we may gain fascinating

information on vocal communication in the clapper and other rails. Perhaps vocal diversity

has been evolutionarily favored by the structurally closed nature of rail habitat?

Despite a testimonial on the book’s back cover, the text is not “sufficiently detailed to

satisfy the probing professional.” In several places, I felt some frustration, wishing Meanley

had presented a more thorough treatment of data. The reader is provided with textual

anecdotes and tables of limited “raw” data, and by omission of any more rigorous presenta-

tion, is led to infer this to be the final word on rail biology. This surely is not the case, nor

is it an economical use of space. I suspect this book was not written for biologists (one

wonders in the absence of an author’s preface). Nonetheless, discerning non-professionals

will themselves distinguish between anecdotes and a desired, more rigorous summarizing

of information.

The Marsh Hen should be viewed as an extended introduction to the original literature

on the biology of Clapper Rails, and I recommend this short book as a relaxing diversion

for both biologists and natural historians.—Randall Breitwisch, Department of Biology,

University of Miami, Coral Gables, Florida 33124.

Florida Field Naturalist 15: 23-24, 1986.
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REPORTS

Summary of the 1986 fall meeting.—The fall meeting of the Florida Ornithological

Society was held at the Holiday Inn in Winter Haven, Florida. Barbara Kittleson and the

Lake Region Audubon Society were our hosts from 10-12 October. President Bob Brown

thanked the local committee for their efforts. He announced that the spring 1987 meeting

would be in the Lake City area and would be an opportunity for Breeding Bird Atlas

“blockbusting.
”

During the Board meeting, Dr. Tom Bancroft and Fred Lohrer were appointed to the

Editorial Advisory Board to succeed Drs. William Robertson and Glen Woolfenden, who
have asked to resign. President Brown was appointed to attend the 50th anniversary

meeting of the Georgia Ornithological Society in Macon as our delegate.

Paul Fellers presented a slide show of Big Bend National Park during the Initial Flock-

ing on Friday evening. Dr. Herb Kale and Wes Biggs presented a Breeding Bird Atlas

workshop on Saturday afternoon. In place of the Saturday afternoon paper session, three

of the four Florida Regional Editors of American Birds presented a panel discussion of

their roles and answered questions from the audience.

The “skin” quiz on Saturday afternoon was prepared by Dr. Glen Woolfenden. We were

asked to identify bird illustrations (species and author). Bob Loftin and Bill Pranty each

missed only two species, but Bob Loftin identified more artists and was awarded first prize.

He won a photograph by Tom Palmer, a local photographer, and Bill Pranty received an

autographed copy of Roger Tory Peterson’s Texas field guide.

The banquet was a barbeque held at the Street Nature Center. The program was put

on by a local wildlife rehabilitation group.

Field trips were to Panther Point, Saddle Creek Park, and Clear Springs Mine on

Saturday, and to Clear Springs and Saddle Creek on Sunday. The birds cooperated

nicely.

—

Bruce Neville, 8221 SW 72 Ave., #273, Miami, FL 33143.

Florida Field Naturalist 15: 25, 1986.

FLORIDA ORNITHOLOGICAL SOCIETY
SPECIAL PUBLICATIONS

Species index to Florida bird records in Audubon Field Notes and American Birds

volumes 1-30 1947-1976, by Margaret C. Bowman. 1978. Florida Ornithological Society,

Special Publication No. 1. Price $4.00.

The Carolina Parakeet in Florida, by Daniel McKinley. 1985. Florida Ornithological

Society, Special Publication No. 2. Price $6.00.

Order prepaid from the Treasurer
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INFORMATION FOR CONTRIBUTORS TO THE
FLORIDA FIELD NATURALIST

The Florida Field Naturalist is a quarterly publication of the Florida Ornithological

Society. It is a fully refereed journal of field biology and natural history. Its contents are

listed or abstracted in prominent bibliographic sources including: Biological Abstracts

(BIOSIS); Zoological Record; American Ornithologists’ Union and British Ornithologists’

Union Recent Literature Supplement: Wildlife Review; Swiss Wildlife Information Service

Key Word Index; Recent Literature in Mammalogy; and Recent Herpetological Literature.

The editors of the Florida Field Naturalist welcome submission of articles and notes

containing the results of biological field studies, distributional records, and natural history

observations of vertebrates, especially birds. Its geographic area includes Florida, adjacent

states, the Bahamas, and nearby West Indies.

A manuscript submitted for consideration should be sent to the Editor at the address

on the cover of a recent issue. When preparing a manuscript, authors should carefully

follow the style requirements presented below and illustrated in recent issues of the jour-

nal. In that each manuscript is reviewed by several technical authorities who advise the

editor on its style, contents, contribution to ornithogical knowledge, and acceptability for

publication, an author should submit three copies of the manuscript to the editor.

The Florida Field Naturalist follows the conventions set forth in the CBE Style Manual,

1983, available from the Council of Biology Editors, Inc., 9650 Rockville Pike, Bethseda,

Maryland 20814. An author can also consult the format and style of the most recent issue

of the journal.

Articles are contributions of six to twenty-five typed pages. For publication of longer

articles, payment of page charges may be necessary. Articles should be divided into several

sections. An Abstract should recapitulate the basic findings and interpretations and should

be able to stand alone in describing the results of the paper. An introduction should describe

the study and its contribution to knowledge. A Methods sections should include a descrip-

tion of how the study or observations were accomplished including references to any statis-

tics or unusual nomenclature used. If appropriate, a Study Area section should provide a

description of the site of the investigation or observations. The Results section should be

a concise presentation of the findings of the study, using tables, figures, and statistical

analysis where appropriate. The Discussion should relate the findings to previous knowl-

edge and elaborate on their importance. In an Acknowledgements section, the author

should recognize the contributions of co-workers, the help of reviewers of the manuscript,

and any financial support for the study. A Literature Cited section lists all references cited

in the text of the paper.

Notes are contributions of fewer than six typed pages. Such manuscripts should follow

the outline given above but the sections need not be labeled. Notes do not have an abstract,

but must conclude with a summary paragraph.

Care in preparation of a manuscript is essential. Type on one side of 8V2 x 11 inch white

paper. Do not use erasable bond because it will smear or paper with the lines numbered

or borders of the text space lined. It is essential to leave space for editorial comments,

alterations to text, and instructions to the printer. Therefore type everything double space,

including titles, addresses, literature cited, and tables. Also leave at least one inch margin

all around. Do not hyphenate words on line endings. Avoid footnotes. Type tables on

separate sheets, using space efficiently. Diagrams, charts, and line drawing must be of

professional quality. This can be accomplished by using black India ink and drawing guides.

Use transfer lettering, which can be purchased in stationery stores, or mechanical lettering
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guides. Choose a bold, clear lettering style such as Helvetica Medium. When the figure is

reduced, the letters should be no smaller than 1 mm, so chose lettering size accordingly.

Consult recent issues of the journal, or other ornithological journals, for ideas on compos-

ition of tables and figures. The submission of photographs pertinent to the paper is encour-

aged, although no fees can be paid. They should be glossy black and white prints of high

contrast and sharpness and about the same size as they will appear in print, either 4x3
inches or either 4x6 inches. Such prints can be made from high quality color slides, and

an author should consult a photography store about having photographs printed for publi-

cation. Further information on scientific illustration may be found in a pamphlet by A.

Allen, Steps Toward Better Scientific Illustrations, available from Allen Press, Lawrence,

Kansas 66044.

Use of the literature requires special care. All literature cited must be verified by

examination of the original reference, or the lack of such verification must be noted. If

more than five references are cited they should be listed alphabetically in a Literature

Cited section. Format follows the CBE style manual, 1983, with the date placed after the

author’s name. Abbreviate journal names according to the BIOSIS List of Serials (BioSci-

ences Information Service, 2100 Arch Street, Philadelphia, Pennsylvania 19103), or consult

recent issues of the Florida Field Naturalist, If there are five or fewer references, give a

shortened citation only in the text on its first use, e.g. “(Howell 1932, Florida bird life,

New York: Coward-McCann)” for books or “(Kilham 1984, Fla. Field Nat. 12:25-31)” for

journal articles. Otherwise cite references in text as part of the sentence, e.g. “Howell

(1932) stated that . . .,” or parenthetically, e.g. “(Howell 1932).” Cite two authors in text

as “(Robertson and Kushlan 1974)”; cite more than two authors in text as “(Sykes et al.

1984.” Pay special attention to crediting observations reported in Regional Reports in

American Birds. Where such information is available, cite the observer in text or tables in

addition to the Regional Editor, e.g., “(F. Moore in Stevenson 1973)” or “(many observers

in Stevenson 1973).”

Express all measurements in units of the SI Systeme International d'Unites). These

units are weight in gram (g) or kilogram (kg), length in metre (m), or kilometre (km), time

in second (s), area in square metre (nF) or hectare (ha), speed in metre per second (ms- 1

),

energy in joule (J), and power in watt (W). See a dictionary for conversion factors. If

desired in addition, the equivalent value in the English system may be provided parenthet-

ically. Use abbreviations for measurement units in text when they follow a quantity (2 km,

12 ha, 90 s). Unless they are followed by such a measurement unit, spell out numbers less

than ten, e.g. six birds but 6 m. Use the 24-hour time system and the military date system.

That is, use “0306 of 13 November 1984” for 3:06 A.M., November 13, 1984 and use “1600

of 1 May 1980” for 4 P.M., May 1, 1980.

In naming organisms follow standard taxonomic works for each group. Capitalize the

common names of birds, and follow The AOU Check-list of North American Birds, sixth

edition, 1983, and subsequent supplements for scientific names. Do not capitalize the com-

mon names of other vertebrates or plants. For reptiles and amphibians use Collins et al.

,

1982, Standard Common and Current Scientific Names for North American Amphibians

and Reptiles, second edition, Society for the Study of Amphibians and Reptiles Herpetolog-

ical Circular 12. For fishes use Robins et ah, 1980, A list of Common and Scientific and

Common Names of Fishes from the United States and Canada, fourth edition, American

Fisheries Society Special Publication 12. For other animals and plants cite the sources used

for common and scientific names in the Methods section. Five the scientific name of each

organism, underlined and in parentheses, when it is first mentioned in text or in a table.

Thereafter use common names if possible.

The Florida Field Naturalist encourages the submission of reports on the changing

distribution and occurrence of rare species in its geographic area. All sight records of

occurrences of birds in Florida submitted for publication are reviewed for acceptability by
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the Records Committee of the Florida Ornithological Society. Prior or simultaneous submis-

sion of a record to the committee on Its standard form will decrease the time and expense

required to consider it for publication. Notices of a record in American Birds, newsletters,

or Records Committee reports do not preclude submission of a paper with additional details

to the Florida Field Naturalist, but previous notices should be cited. All reports must

contain the time, place (including county), circumstances, and documentation of the obser-

vation sufficient to assure proper identification was made. Specimens and photographs

should be deposited in a scientific collection. Give their accession numbers in text. The

Florida State Museum is the official depository of specimens, slides, or tapes for the Florida

Ornithological Society. Citations of other pertinent records, a summary of overall status

of the species, and a discussion of relevant biological factors should be part of most reports.

Distribution notes are encouraged from observers who have not previously written such

reports. If presubmission assistance with distribution notes is desired, contact the As-

sociate Editor (for distribution reports), who will provide advice on the desirability of

submission, information needed, format of presentation, and composition of the note prior

to its submission for the editor's consideration.

The Florida Field Naturalist especially encourages submission of behavioral notes and

the results of scientific field studies. Notes on behavior need not be the first published

report but should take into consideration previously published Information. Consideration

should also be given to interpreting the biological, ecological, or evolutionary significance

of the behavior reported. Field studies must conform to standard scientific criteria for

study design, analysis, and interpretation. Hypotheses should be dearly stated and data

should be subjected to statistical testing where appropriate. Presubmission advice on the

writing of scientific studies can be sought from the Associate Editor (for technical reports).

The Florida Field Naturalist presents reviews of books, monographs, and other material

of interest to its readers. Materials to be considered for review should be sent to the

Associate Editor (for reviews). Unsolicited reviews may also be submitted to the Associate

Editor (for reviews). An annotated list of scientific articles referring to Florida birds Is

published annually. Authors wishing to have papers included in this feature should send

reprints to the Special Editor of this feature.

Florida Field Naturalist 15: 26-28, 1986.
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