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Abstract.--Inœormation on 203 museum tags that accompanied Wood Stork (Mycteria amer- 
zcana) clutches collected during 1875-1938 and 1967 were analyzed for breeding chronology 
and clutch size in Florida. Egg sets were collected in February-May in central Florida, 
significantly later than in south Florida where egg sets were collected in October and 
December-June. The mean _+ SD clutch size for all Florida egg sets was 3.28 _+ 0.74. 
Although the 1885-1894 period exhibited significantly larger clutches, no overall trend was 
detected in clutch size during 1875-1967. Modal and mean clutch sizes during the late 
1800s and early 1900s were similar to the 1980s. 

INFORMACI•)N SOBRE EL TAMAI•IO DE LA CAMADA Y CRONOLOG•A 
REPRODUCTIVA DE MYCTERIA AMERICANA, A BASE DE 
COLECCIONES DE MUSEOS 

Sinopsis.--Se analizaron 203 marbetes de museos adjuntos a camadas de Mycteria americana, 
las cuales fueron coleccionadas entre 1875-1938 y 1967, para obtener informaci6n sobre el 
tamafio de la camada y la cronologla reproductiva de la especie en Florida. Se encontr6 que 
en la parte central de Florida, los huevos fueron coleccionados entre febrero-mayo, signi- 
ficativamente mils tarde queen la parte sur de Florida en donde las camadas fueron 
coleccionadas en octubre, yen diciembre-junio. E1 tamafio promedio de la camada ___DE 
result0 ser 3.28 _+ 0.74. Aunque el periodo entre 1885-1894 mostr6 camadas significati- 
vamente mayores, no se observ6 ninguna tendencia particular en el tamafio de la camada 
entre 1875-1967. E1 promedio y el modo de las camadas durante la parte final del siglo 
pasado y principios de •ste, result6 ser similar al de los aftos de la d•cada de 1980. 

The North American population of the Wood Stork (Mycteria ameri- 
cana) has received attention because of declining numbers (Kushlan and 
Frohring 1986, Ogden and Nesbitt 1979, Ogden and Patty 1981, Rodgers 
et al. 1987) and was recently listed as an endangered species by the U.S. 
Fish and Wildlife Service (USFWS 1984). I obtained oological data from 
museum collections to analyze historical temporal patterns of breeding 
and clutch size to contrast with my study on the breeding biology of the 
Wood Stork. My major purpose was to determine if a historical decrease 
in clutch size may have contributed to the decrease in the Wood Stork 
population in Florida. 

METHODS 

I obtained information on 203 Wood Stork egg sets from museum tags 
in 49 of 57 collections (see Kiff 1979 and Kiff and Hough 1985). Four 
sets were collected in Mexico, and 199 sets were collected in Florida 
during 1875-1967 (mean -- 1913). I restricted my analyses to nest records 
collected in Florida. Of these 199 egg sets, three lacked a specific date, 
11 were collected in 1967 (5.5%) and the remaining 185 (93.0%) were 
collected prior to 1939. The sample included only nest records with 
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unambiguous data on complete clutches. Egg sets were collected from two 
general regions (Fig. 1): the south and southwest coastal counties of 
Gharlotte (1), Lee (11), Dade (1), and Monroe (76); and a nine-county 
cluster in central Florida: Volusia (21), Seminole (1), Orange (46), Bre- 
vard (7), Indian River (2), Osceola (21), Polk (8), Pasco (1), and Hills- 
borough (2). To minimize biases due to small sample sizes and uneven 
observer coverage with respect to the time of year and locality in my 
analysis of historical trends in clutch size, I combined clutch data by 10- 
yr periods. Glutch size data were tested for normality of distribution via 
the Kolmogorov-Smirnov one sample test. If the data were not normally 
distributed, the statistical analyses were performed on log-transformed 
(In [clutch size + 1]) data. 

Wood Storks exhibit a significant interyear variation in the mean hatch 
date within the same colony and much intercolony difference in the mean 
hatch date during the same year. Whereas most Wood Stork egg data 
slips contained information on incubation stage (e.g., "early," "late," 
"about 8 days"), the subjective assessments by oologists were too vague 
for me to confidently estimate a correction factor for date of egg-laying 
(see McNair 1987) for storks with a 28-day incubation period (Palmer 
1962). Most years of egg set collection (77.4%) were represented by fewer 
than 10 observations and most individual colonies (78.3%) were repre- 
sented by fewer than 10 observations. Thus, I combined the egg set data 
from different years and colonies and analyzed breeding chronology only 
by region (south and central Florida) and by month. I analyzed breeding 
chronology with a contingency table by region and month; some monthly 
(df) sample sizes were collapsed to ensure an adequate x2 test statistic. 

Goncurrent with this investigation, I studied the breeding biology of 
Wood Storks at 14 colonies in north and central Florida during 1981 
through 1985. Data were collected on clutch size, fledging success and 
nest loss, and breeding chronology on a biweekly basis. See Rodgers et 
al. (1987) for the location of stork colonies and study methods. For 
comparison with the 1875-1967 data on breeding chronology in central 
Florida, I approximated the "fresh" collected condition of an egg set by 
subtracting the average 28-day incubation period (Palmer 1962) from 
the hatch date of clutches during the 1980s. 

RESULTS AND DISCUSSION 

Breeding chronology.--Egg sets of Wood Storks (n = 76) were collected 
in south Florida during October and December-June, whereas egg sets 
(n = 106) in central Florida were collected from February to May, a 
significant north-south temporal difference (X 2 = 119.2, df = 5, P < 
0.001) in nests with complete clutches (Fig. 2). Within central Florida 
there was no significant difference (X 2 = 7.2, df = 3, P > 0.05) for the 
distribution of egg sets by month between the 1800s (1875-1899) and 
1900s (1900-1938). However, within south Florida there was a significant 
difference (X 2 = 9.6, df = 3, P < 0.05). Egg dates from the 1800s were 
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FIGURE 1. Geographic distribution in Florida of egg sets for Wood Storks. The number 
of egg sets collected within each county are indicated. 

mostly from January (82.8%), whereas egg dates from the 1900s were 
less concentrated in a single month. 

The effect of altered hydrocycles in south Florida has been correlated 
with changes in breeding cycles and decreases in the Wood Stork pop- 
ulation in south Florida (Kushlan 1986, Ogden et al. 1987). Kushlan 
(1986:160) stated that storks historically nested in the southern Everglades 
from October to December, but after 1962 the start of nesting shifted to 
December through March (also see Kahl 1964:102). Egg sets from south 
Florida (including colonies in the Everglades National Park) only par- 
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FIGURE 2. Proportion of egg sets collected by month from 1875-1967 and during nest 
monitoring studies from 1981-1985 for Wood Storks breeding in south and central 
Florida. 

tially support this statement. Egg sets were collected in October and 
December-June during 1883 to 1937. The egg set dates from central 
Florida collected from 1875 to 1937 generally were similar or slightly 
earlier than my data collected during the 1980s in stork colonies located 
in the same central Florida counties (Fig. 2). 

Clutch size.--The mean (+SD) clutch size for all Florida egg sets of 
Wood Storks was 3.28 + 0.74 (range = 1-5, mode = 3, n = 199). The 
only significant difference detected among the time periods was for 1885- 
1894, when the modal clutch size was four eggs (Tukey's studentized 
range test, P < 0.05: Table 1). However, S. B. Ladd may have biased 
the clutch size data upward by collecting only 4-egg clutches (n = 21) at 
a Cape Sable, Monroe County colony on 5 and 9 Jan. 1892. 

Oologists often put a premium on collecting larger clutch sizes in 
colonial waterbirds laying a variable number of eggs (McNair 1987:374, 
pers. comm.; L. F. Kiff, pers. comm.), thus potentially biasing the cal- 
culated mean clutch size upward. I believe that four-egg clutches of Wood 
Storks are slightly overrepresented and may be an artifact of collector 
bias. For example, J. C. Howell's (1941) comment (based on his 1933 
visit to a Monroe County colony) "Exceptionally large clutches were the 
rule this season, for of the two hundred nests examined the majority 
contained four eggs and five nests held five eggs each" suggests a 3-egg 
clutch was the usual modal size during most years. Distribution of the 
20th century egg sets is more normally distributed about the modal size 
of 3-eggs (68.9%) than the 19th century distribution of egg sets, whereas, 
the distribution of the 1800s clutches is unusually skewed toward four 
eggs (55.2%), though 5-egg sets are rare from 1875 to 1938 (4.4%), as 
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TABLE 1. Clutch data from egg set slips for Wood Storks grouped by time periods from 
1875-1967. 

Years Number Mode Range R + SD 

1875-1884 11 3 2-4 2.81 ñ 0.60 
1885-1894 27 4 2-5 3.96 ñ 0.72 
1895-1904 46 3 1-5 3.30 ñ 0.78 
1905-1914 27 3 2-4 3.07 ñ 0.47 
1915-1924 16 3 1-3 2.75 ñ 0.58 
1925-1938 58 3 2-5 3.31 ñ 0.76 

1967 11 3 3-4 3.18 ñ 0.40 

well as, during the 1980s (0.4%). Thus, I believe the modal clutch size 
for Wood Storks in Florida probably was three eggs during most years 
from both the late 1800s and early 1900s. 

Though Ogden and Patty (1981:99) suggested that the frequency of 
4-egg clutches was higher in the 1920s and 1930s compared to the 1970s 
based on egg set data from museum collections, early Audubon wardens, 
and their own observations, my data suggest otherwise. The calculated 
mean (_+SD) clutch size in this study for the early 1900s (3.14 _+ 0.67) 
is similar to my data for the 1980s (3.07 _+ 0.55, n = 3012) in north and 
central Florida. A plot of the clutch sizes versus date of collection also 
failed to detect a historic trend during 1875-1967 (/-2 = 0.007, slope = 
-0.002) or 1875-1980s (/.2 = 0.01, slope = -0.01). Earlier, on an egg 
slip for a 4-egg set collected 15 Feb. 1930, J. C. Howell (1941) stated 
"Four is a large set for this species, altho [sic] I have taken one set of 
five." Thus, the clutch size of Wood Storks has not declined and cannot 
account for the population decrease in Florida. The effects of loss of 
foraging habitat, alteration of hydrocycles and rainfall on nestling survival 
are more probable parameters affecting stork population trends in Florida. 
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