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Philopatry and Nomadism: Contrasting Long-term Movement 
Behavior and Population Dynamics of White Ibises and Wood Storks 
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Abstract.-We compare long-term movement behavior, breeding site philopatry, population dynamics and prey 
choice of White Ibises (Eudocimus albus) and Wood Storks (Mycteria americana) in order to illustrate (1) differences 
in strategies for exploiting spatially and temporally unpredictable food resources in wetlands of the southeastern 
U.S., and (2) the temporal and geographic scale at which conservation strategies for these species must be targeted. 
Since the 1930s, the U.S. White Ibis population has made a series of long-range (>400 km) shifts in the center of its 
breeding range. Very large colonies seem to exist for less than 15 years, and to be supported by at least 800 km2 of 
wetlands. Movements may be prompted either by degrading breeding conditions caused by both man-made and 
natural disturbances, or by attraction to abnormally high concentrations of prey. Wood Storks have also undergone 
large scale shifts in the center of breeding, but are much more philopatric to breeding sites (often >25 yr). They 
may be locally buffered from the unpredictability of food resources by the ability to forage at large distances from 
their colonies, and by being associated with more permanent wetlands. Preservation of specific colony sites and as- 
sociated wetlands may well aid in conserving Wood Stork populations. In contrast, nomadic ibises require a different 
conservation approach, one that protects a geographically widespread network of wetland ecosystems. 

Key words.-Conservation, Everglades, Eudocimus albus, movement behavior, Mycteria americana, nomadism, 
philopatry, population dynamics, White Ibis, Wood Stork. 

Colonial Waterbirds 20(2): 316-323, 1997 

Studies of the movements and metapop- 
ulation dynamics of animal populations are 
key tools in the conservation of ecosystems, 
communities, and species (Soule and Kohm 
1989). Such information can be especially 
important for developing conservation strat- 
egies for organisms that are long-lived, have 
weak philopatry, and make long-distance 
movements, because these organisms may 
need particularly large, often disjunct ranges 
during their long lifetimes. Many colonial- 
nesting waterbirds exhibit several of these 
characteristics, yet long-term studies are only 
just beginning to reveal the true spatial scale 
of movements over the lifetime of individual 
birds, the time scales of population dynam- 
ics, and of interactions with habitat and prey 
animal populations. 

In this paper, we contrast the long-term 
movement behavior and breeding strategies 
of 2 ciconiiform species, White Ibises 
(Eudocimus albus) and Wood Storks (Mycteria 
americana), both of which live and breed al- 
most exclusively in wetlands. These habitats 
are typically highly dynamic in terms of hy- 

dropattern, nutrient cycling, aquatic animal 
communities, vegetative communities, and 
disturbance ecology (Loftus et al. 1986, 
Mitsch and Gosselink 1993, DeAngelis and 
White 1994). The seasonal and annual vari- 
ability in these environments presents aquat- 
ic predators like wading birds with food 
resources that are highly unpredictable in 
space and time. Uncertainty in prey availabil- 
ity may occur both at the scale of days and 
weeks for particular foraging sites within any 
wetland ecosystem, and at annual time 
scales, for breeding birds choosing among a 
mosaic of wetlands distributed over hun- 
dreds of km2. We have chosen to examine 
these 2 species in detail because they have 
been studied for long enough periods and 
over large enough areas that their long-term 
movements and population fluctuations can 
be summarized over periods of decades 
throughout their North American range 
(Kahl 1964, Kushlan 1974, Rudegair 1975, 
Ogden 1978, Kushlan 1986, Frederick et al. 
1996). We feel that the comparison is of in- 
terest because these species are faced with 
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similar environmental unpredictability, over 
similar geographic ranges. The differences 
and similarities in adaptation may shed light 
on the degree to which their life history strat- 
egies are constrained by the unpredictable 
wetland environment (Holling 1992). A syn- 
thesis of the geographic and temporal scale 
of movements and population dynamics of 
these species also may allow insight into the 
necessary scale of conservation strategies for 
populations and perhaps, the wetland habi- 
tats upon which the birds depend. 

RESULTS 

Population Sizes and Trends 

White Ibis population sizes in the U.S. 
were summarized by Frederick et al. (1996), 
based on a survey of all published and many 
unpublished records of nesting in the U.S.A. 
this century. In addition to published ac- 
counts, this survey benefited from several 
long runs of information made possible by 
the U.S. Fish and Wildlife Service, statewide 
surveys, the National Park Service, and the 
National Audubon Society. Figure 1 shows a 
summary of the regional population counts, 

for years between 1930 and 1992 in which 
population estimates were made possible ei- 
ther through regional systematic counts, or 
through unusual circumstances concentrat- 
ing the population in a single area (e.g., Ev- 
erglades during the early 1930s). Total 
population sizes in the southeastern U.S. 
fluctuated between 51,000 and 169,000 
breeding pairs during this period, with evi- 
dence of a decline of up to 50% during the 
period 1976 and 1992. In Florida, the species 
declined by 50% between the survey periods 
1978-1980, and 1989-1991 (Nesbitt et al. 
1982, Runde 1991), and by over 90% since 
1930 in the Everglades region of southern 
Florida (Ogden 1994). 

Population histories of the Wood Stork 
have been summarized by Ogden (1994), re- 
lying on a similar survey of historical and re- 
cent information. The population during 
the early part of this century probably num- 
bered in the range of 15,000-25,000 breed- 
ing pairs. The population has exhibited a 
marked decline (Table 1), especially be- 
tween 1960 and the mid-1970s, when the 
population appears to have been reduced by 
approximately half. 
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Figure 1. Numbers of breeding pairs of White Ibises in three sub-areas of the southeastern United States during six 
years selected as times when comprehensive or indicative surveys of the population were undertaken throughout 
the U.S. breeding range. 
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Table 1. Numbers of pairs of Wood Storks nesting in the southeastern United States during the period 1930-1990. 
These data are summarized from Ogden and Nesbitt 1979, Ogden et al. 1987, and U.S. Fish and Wildlife Service 
1996. 

Region 1960 1976 1986 1995 

South Florida 8,500 3,575 640 1,096 
Central and North Florida 1,560 1,679 4,355 4,427 
Georgia 0 0 648 1,501 
South Carolina 0 0 120 829 

Totals 10,060 5,270 5,763 7,853 

Regional Shifts in Breeding Location 

Prior to the 1940s, White Ibises were 
known to have nested in large numbers only 
in Florida, and most of the reports within 
Florida were from the Everglades (see review 
by Frederick et al. 1996). During the 1940s 
large breeding colonies (7,00040,000 breed- 
ing pairs) were discovered in Alabama (Keel- 
er 1956), and Louisiana (Frederick et al. 
1996), and during the 1950s, large colonies 
(>1,000 pairs) were found in North Caroli- 
na, South Carolina, and the Central Gulf 
coast of Florida. By the 1970s, the majority of 
nesting was found north of the Everglades, 
with very large (>10,000 pairs) colonies in 
Gulf coastal Florida, South Carolina, North 
Carolina, Louisiana, and Texas. Thus White 
Ibises had moved their breeding range into 
the coastal plain regions of at least 5 south- 
eastern states during a period of only 35 
years. Between the late 1970s and the early 
1990s, ibises declined in Florida by 50%, de- 
clined in coastal South Carolina, and in- 
creased dramatically in south-central 
Louisiana. These most recent movements 
are perhaps the most accurately document- 
ed, and provide the best evidence for de- 
clines in 1 area being matched by increases 
in another (see also Ogden 1978). 

Although the historic annual breeding 
range of the U.S. population of Wood Storks 
includes the southeastern coastal plain from 
South Carolina west to eastern Alabama 
(Bent 1926, Palmer 1962), regular nesting 
occurred only in Florida prior to the mid- 
1970s, and was concentrated in south Flori- 
da. Between 1976 and 1995, Wood Storks ex- 
panded their breeding range into Georgia 
and South Carolina (Table 1), and the pro- 

portion breeding north of Lake 
Okeechobee increased substantially. Colo- 
nies in south Florida accounted for 84% of 
the breeding population in 1960, but only 
14% by 1995. Conversely, colonies in Geor- 
gia and South Carolina accounted for <1% 
of the breeding population in 1976, and 
30% by 1995. 

Philopatric Tendencies 

White Ibises show the ability to move 
breeding location rapidly, with large colo- 
nies disbanding and new ones forming, of- 
ten in the space of 1 or 2 years (Ogden 
1978). This is evidenced both by the often 
rapid regional shifts noted above, and by the 
movements of individual colonies. For in- 
stance, the first breeding record for the spe- 
cies in Alabama was a colony of 7,000 pairs 
(Keeler 1956), and the colony at Cedar Keys, 
Florida went from 20,000 pairs to over 
100,000 pairs in the space of 2 years during 
the mid-1970s (Frederick et al. 1996). The 
very large colonies (>10,000 pairs) at Pump- 
kinseed Island and Drum Island, South 
Carolina, declined to near extinction in the 
space of 1 and 4 years, respectively (Post 
1990, Bildstein 1993). Thus, these dramatic 
fluctuations were not demographically con- 
trolled, and can only be explained by move- 
ment behavior. This evidence also defines 
the philopatric tendencies of ibises as weak, 
and the species is probably best classified as 
a nomad (Kushlan 1977, Kushlan and Bild- 
stein 1992, Frederick et al. 1996). 

Wood Storks are, by contrast, much slow- 
er to abandon colonies and to establish new 
ones, and the process seems to proceed in a 
gradual, rather than threshold fashion. For 
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example, the increase in numbers of pairs 
nesting in Georgia between 1976 and 1995 
was at an annual increase rate of only 12%. 
During this same 20-yr period, the average 
stork colony size in Georgia increased from 
54 pairs (1976-1980) to 115 pairs (1991- 
1995), and the maximum colony size in- 
creased from 125 pairs (1981) to 511 pairs 
(1993) (Harris 1994, U.S. Fish and Wildlife 
Service 1996). By comparison with ibises, 
these changes are quite gradual, and can be 
explained either by reproductive recruit- 
ment, or by relatively small proportions of 
the population moving between colony sites. 

Colony Longevity and Relationships with 
Foraging Habitat 

Longevity of ibis colonies was derived 
from the ibis nesting database described in 
Frederick et al. (1996). It should be empha- 
sized that Fig. 2 shows considerable uncer- 
tainty in the measurement of size of wetland 

area associated with colonies of various lon- 
gevities. The straight-line length of the larg- 
est dimension of various wetlands used by 
the birds were measured from U.S. Geologi- 
cal Survey maps (usually 1:100,000). Loca- 
tions of wetlands used for foraging were 
taken from published descriptions (Kushlan 
1974; Frederick 1985, 1987; Frederick and 
Collopy 1988), unpublished descriptions 
(National Audubon Society files available at 
Everglades National Park, Homestead Fl.; 
Frederick, unpubl. data), or personal com- 
munications with local researchers (Cedar 
Keys, Florida, southwest Louisiana). Descrip- 
tions were usually general, and the wetland 
ecosystem or watershed was often the only 
information available. To standardize the 
metric used, we measured the largest dimen- 
sion of the entire wetland ecosystem re- 
ferred to on 1:100,000 U.S. Geological 
Survey maps. 

Large colonies (>1,000 pairs) of White 
Ibises existed (maintained at least 1,000 
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Figure 2. Plot of longevity of White Ibis colony (number of years of occupancy during which the population re- 
mained at or above 1,000 pairs) vs. straight-line length of the largest dimension of wetland used by the birds. The 
center of each rectangle is the intersection of longevity and size of wetland. The bounds of the rectangle represent 
the uncertainty in measurements on both axes. 
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pairs) for between 1 and 17 years, and there 
may be a relationship between size of wet- 
land area associated with the colony and col- 
ony longevity (Fig. 2). Colonies of greatest 
longevity (up to 15 yr) were associated with 
relatively large wetlands (to 150 km greatest 
dimension); all colonies in existence for less 
than 10 yr were associated with wetlands of 
less than 10 km largest dimension. If size of 
wetland is conservatively estimated, wetlands 
of at least 800 km2 seem to be associated with 
the more long-lived of White Ibis colonies. 

Abandonment of colonies seems to be as- 
sociated with degraded breeding conditions, 
such as increased predation (Post 1990), 
salinization of foraging habitat (Walters et al. 
1992, Bildstein 1993,), drainage and chang- 
es in water management (Frederick and 
Spalding 1994, Ogden 1994), and destruc- 
tion of nesting vegetation from freezing tem- 
peratures (Frederick et al. 1996). Large, new 
colonies are generally associated with abnor- 
mal abundances of food and exceptional 
breeding conditions (Kushlan 1976, Freder- 
ick 1987, Frederick et al. 1996). 

Wood Stork colonies tend to be long- 
lived, and tend to be used by varying num- 
bers of pairs each year, regardless of local 
breeding conditions. Of 17 Florida colony 
sites occupied in 1959 and 1960, 6 (35%) 
were still being used in 1 or more years dur- 
ing the period 1991-1995. During the 11 yr 
period 1976-1986, 9 large colonies in Florida 
were used by storks an average of 7.8 years. 
Of the original nine, 6 (67%) were still active 
in 1 or more years during the period 1991- 
1995. Some colonies are extremely persis- 
tent; the Cuthbert Lake colony in Everglades 
National Park was used for nesting by storks 
in almost all years between 1940 and 1992, al- 
though the number of pairs varied between 
100 and 1,000 pairs. Similarly, the Big Duke's 

Pond colony in east-central Georgia has 
been occupied annually or has shifted only 
locally between 1980 and 1996, varying be- 
tween 60 and 330 pairs. 

Prey Characteristics 

Ibises are predominantly tactile foragers, 
and the bulk of the diet is invertebrates 
(Kushlan and Bildstein 1992). Much of the 
prey is crayfish, but shrimps, crabs and in- 
sects also are commonly taken. Fishes are 
generally not captured unless they are small, 
and concentrated in shallow water (Kushlan 
1974, Kushlan and Kushlan 1975). 

Wood Storks are also tactile foragers, but 
select for large-bodied fish (Ogden et al. 
1976, Depkin et al. 1992, see also Table 2). 
Typically, much of the diet of Wood Storks is 
made up of centrarchid fishes, which tend to 
be large omnivores or carnivores. 

DISCUSSION 

The characteristics of ibises and storks 
presented here indicate that the 2 species 
are almost at opposite ends of continua of 
several life history characteristics. White Ibis- 
es have weak breeding site philopatry, and 
tend to abandon colonies, often permanent- 
ly, whenever breeding conditions are inap- 
propriate. They also show the ability to begin 
breeding in large numbers in completely 
novel locations. Thus, their colony turnover 
rates are very high, and the predictability of 
breeding location is low, even on an ecosys- 
tem-wide scale. Wood Storks, by contrast, 
show a tendency to remain at the same sites 
despite poor breeding success, and often at- 
tempt breeding there even during poor 
breeding conditions. Change in colony loca- 
tion is gradual, and may take decades, as in 

Table 2. Sizes (cm total length) of Wood Stork prey items. 

Location Mean Range Source 

Georgia 9.9 2.5-25 Depkin et al. 1992 
Everglades 4.1/5.4 1.5-22 Ogden et al. 1976 
Pelican I. Florida 6.1 2.6-30 Ogden unpubl. data 
El Clair, Florida 6.24 2.5-12.2 Ogden unpubl. data 
Lane River Florida 9.34 2.1-19 Ogden unpubl. data 
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the case of the movement of storks from 
south Florida to more northerly locations. 

These differences are probably related to 
other differences in adaptation to unpredict- 
able food sources. Wood Storks tend to eat 
large fishes, most of which take 1 or more 
years to grow, and which are likely to occur in 
relatively permanent wetlands, or at least 
those which have semi-permanent sources of 
water. We hypothesize that the Wood Stork's 
breeding site fidelity is possible in part be- 
cause of this tendency to associate with wet- 
lands which include areas of long 
hydroperiod, and which have high inter-an- 
nual predictability. Wood Stork philopatry is 
also possible because of the long-distance 
foraging flights (up to 130 km one way, with 
distances of 50 km common) that this species 
is capable of making (Browder 1978, Clark 
1978, Kushlan 1986, Bryan and Coulter 1987, 
Ogden, unpubl. data). The large range al- 
lows this species to exploit even distant wet- 
lands from their breeding colonies. 

White Ibises tend to forage in very shal- 
low water (5-25 cm, Kushlan and Bildstein 
1992) and to specialize on invertebrate prey. 
Therefore, ibises are frequently associated 
with short-hydroperiod, shallowly inundated 
wetlands, many of which may not have a per- 
manent source of water, or which may be dis- 
tant from a permanent source. The foraging 
habitat is therefore quite unpredictable on 
an annual basis, especially for freshwater 
wetlands. Further, ibises are singularly de- 
pendent upon freshwater habitats for forag- 
ing because of the inability of young ibises to 
excrete the salt from estuarine and marine 
invertebrate prey (Bildstein et al. 1990, Bild- 
stein 1993). Ibises do not show the same 
long-distance foraging flight abilities as 
Wood Storks, and most of their flights are 
limited to under 40 km (Bancroft et al. 
1994). These characteristics make nomad- 
ism a viable, or perhaps necessary strategy 
for ibis breeding. 

The most striking difference between the 
two species is in the longevity of colonies. 
Even the most durable of ibis colonies does 
not last more than 17 years, while many stork 
colonies are occupied for over 25 years. Sim- 
ilarly, ibises seem to be much more reactive 

to local breeding conditions than are storks, 
with essentially immediate responses to poor 
or excellent breeding conditions. 

These features have profound implica- 
tions for the design of conservation strate- 
gies for the 2 species. It would be 
inappropriate to spend large amounts of 
money to purchase specific ibis colony loca- 
tions, if even the best sites have a useful life 
of less than 20 yr. What is needed instead, is 
a reserve network across the southeastern 
U.S. that targets wetlands that are likely to in- 
clude areas of short hydroperiod. 

For Wood Storks, however, the relative 
longevity of colony sites makes protection of 
colony locations a partial and feasible con- 
servation strategy. However, it is important to 
note that the long-distance foraging abilities 
of Wood Storks only serves to buffer them 
against environmental variability if the forag- 
ing range contains a variety of types of wet- 
lands, including those of long and short 
hydroperiod, and those that are likely to 
come into production in a sequential fash- 
ion. Thus the protection of colony sites must 
also include the preservation and or man- 
agement of a mosaic of surrounding wetland 
types. 

For both species, the temporal scale at 
which the regional population and its move- 
ments is viewed is also critical for conserva- 
tion efforts. Prior to 1940, the preservation 
of the Everglades colonies was deemed suffi- 
cient for the conservation of both species. 
Yet the picture viewed from the vantage of 
the 1990s suggests that sites throughout the 
southeast region are very important for the 
existence of both species. Certainly human- 
induced degradation of the Everglades and 
human enhancement of foraging and nest- 
ing habitat through impoundments, aquac- 
ulture and construction of feeding ponds 
(Coulter 1990, Ogden 1991) has contribut- 
ed to the range expansions and regional 
movements of both species. But it is impor- 
tant to note that natural catastrophes fre- 
quently occur in wetlands (hurricanes, fires, 
floods, river course changes), and that some 
of the ibis movements can be traced directly 
to ecological changes that were natural in or- 
igin. Even in a landscape devoid of humans, 
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it seems likely that both species would need, 
over the course of decades or at least centu- 
ries, a variety of wetland ecosystems distribut- 
ed over a landscape that is hundreds of 
kilometers in any dimension. 

ACKNOWLEDGMENT 

We thank A. L. Bryan for comments on earlier drafts 
of this manuscript. This isJournal Series R-05802 of the 
Florida Agricultural Experiment Station. 

LITERATURE CITED 

Bancroft, G. T., A. M. Strong, R.J. Sawicki, W. Hoffman 
and S. D. Jewell. 1994. Relationships among wading 
bird foraging patterns, colony locations, and hydrol- 
ogy in the Everglades. Pages 615-687 in Everglades: 
the ecosystem and its restoration. (S. Davis andJ. C. 
Ogden, Eds.). St. Lucie Press, Del Ray Beach, Flori- 
da. 

Bent, A. C. 1926. Life Histories of North American 
Marsh Birds. U.S. National Museum Bulletin No. 
135. Smithsonian Institution, Washington, D.C. 

Bildstein, K. L. 1993. White Ibis, Wetland Wanderer. 
Smithsonian Institution Press, Washington, D.C. 

Bildstein, K. L., W. Post, J. Johnston and P. Frederick. 
1990. Freshwater wetlands, rainfall, and the breed- 
ing ecology of White Ibises in coastal South Caroli- 
na. Wilson Bulletin 102: 84-98. 

Browder,J. A. 1978. A modeling study of water, wetlands 
and Wood Storks. Pages 325-346 in Wading birds (A 
Sprunt IV, J. C. Ogden and S. Winckler, Eds.). Re- 
search Report No. 7. National Audubon Society, 
New York. 

Bryan, A. L.,Jr. and M. C. Coulter. 1987. Foraging flight 
characteristics of Wood Storks in east-central Geor- 
gia, U.S.A. Colonial Waterbirds 10: 157-161. 

Clark, E. S. 1978. Factors affecting the initiation and suc- 
cess of nesting in an east-central Florida Wood Stork 
colony. Colonial Waterbirds 2: 178-188. 

Coulter, M. C. 1990. Creation and management of arti- 
ficial foraging habitat for Wood Storks. Pages 262- 
267 in Ecosystem management: rare species and sig- 
nificant habitats. (R. S. Mitchell, C.J. Sheviak and D. 
J. Leopold, Eds.). New York State Museum Bulletin 
471. 

DeAngelis, D. L. and P. S. White. 1994. Ecosystems as 
products of spatially and temporally varying driving 
forces, ecological processes, and landscapes: a theo- 
retical perspective. Pages 9-28 in Everglades: The ec- 
osystem and its restoration (S. Davis andJ.C. Ogden, 
Eds.). St. Lucie Press, Del Ray Beach, Florida. 

Depkin, F. C., M. C. Coulter and A. L. Bryan. 1992. Food 
of nestling Wood Storks in east-central Georgia. Co- 
lonial Waterbirds 15: 219-225. 

Frederick, P. C. 1985. Extrapair copulations in the mat- 
ing system of the White Ibis (Eudocimus albus). Ph.D. 
Dissertation, University of North Carolina, Chapel 
Hill. 

Frederick, P. C. 1987. Responses of male White Ibises to 
their mate's extra-pair copulations. Behavioural 
Ecology and Sociobiology 21: 223-228. 

Frederick, P. C. and M. W. Collopy. 1988. Reproductive 
ecology of wading birds in relation to water condi- 

tions in the Florida Everglades. Technical Rept. No. 
30. Florida Cooperative Fish and Wildlife Research 
Unit, School of Forest Resources and Conservation, 
University of Florida, Gainesville. 

Frederick, P. C. and M. G. Spalding. 1994. Factors affect- 
ing reproductive success of wading birds (Ciconii- 
formes) in the Everglades. Pages 659-691 in 
Everglades: The ecosystem and its restoration. (S. 
Davis andJ. C. Ogden, Eds.). St. Lucie Press, Del Ray 
Beach, Florida. 

Frederick, P. C., K. L. Bildstein, B. Fleury and J. C. 
Ogden. 1996. Conservation of large, nomadic popu- 
lations of White Ibises (Eudocimus albus) in the Unit- 
ed States. Conservation Biology 10: 203-16. 

Harris, M.J. 1994. Status of the Wood Stork in Georgia, 
1965-1993. Pages 34-46 in Proceedings of the Wood 
Stork Symposium, The Georgia Conservancy, Savan- 
nah Georgia. 

Holling, C. S. 1992. Cross-scale morphology, geometry 
and dynamics of ecosystems. Ecological Mono- 
graphs 62: 447-502. 

Kahl, M. P. Jr. 1964. Food ecology of the Wood Stork 
Mycteria americana in Florida. Ecological Mono- 
graphs 34: 97-117. 

Keeler,J. E. 1956. White Ibis-a new breeding bird in Al- 
abama. Alabama Birdlife 4:16-19. 

Kushlan, J. A. 1974. The ecology of the White Ibis in 
southern Florida, a regional study. Ph.D. disserta- 
tion, University of Miami. 

Kushlan,J. A. 1976. Site selection for nesting colonies by 
the American White Ibis Eudocimus albus in Florida. 
Ibis 118: 590-593. 

Kushlan, J. A. 1977. Population energetics of the Amer- 
ican White Ibis. Auk 94: 114-22. 

Kushlan, J. A. 1986. Responses of wading birds to sea- 
sonally fluctuating water levels: strategies and their 
limits. Colonial Waterbirds 9: 155-162. 

Kushlan, J. A. and M.S. Kushlan. 1975. Food of the 
White Ibis in southern Florida. Florida Field Natu- 
ralist 3: 31-38. 

Kushlan, J. A. and K. L. Bildstein. 1992. White Ibis 
(Eudocimus albus). In: A. Poole, P. Stettenheim and F. 
Gill, eds. The Birds of North America, No. 9. The 
Academy of Natural Sciences, Philadelphia, Pennsyl- 
vania and The American Ornithologists Union, 
Washington, DC. 

Loftus, W. F., J. K Chapman and R. Conrow. 1986. Hy- 
droperiod effects on Everglades marsh food webs, 
with relation to marsh restoration efforts. Science in 
the National Parks 6: 1-22. 

Mitsch, W. J. and J. G. Gosselink. 1993. Wetlands. Van 
Nostrand Reinhold, New York. 

Nesbitt, S. A.,J. C. Ogden, H. W. Kale II, B. W. Patty and 
L. A. Rowse. 1982. Florida atlas of breeding sites for 
herons and their allies: 1976-1978. U.S. Fish and 
Wildlife Service, Office of Biological Services, FWS/ 
OBS-81/49. 

Ogden,J. C. 1978. Recent population trends of colonial 
wading birds on the Atlantic and Gulf coastal plains. 
Pages 137-154 in Wading Birds. Research Report No. 
7. (A. Sprunt, IV,J. C. Ogden and S. Winckler, Eds.). 
National Audubon Society, New York. 

Ogden,J. C. 1991. Nesting by Wood Storks in natural, al- 
tered, and artificial wetlands in central and northern 
Florida. Colonial Waterbirds 14: 35-45. 

Ogden,J. C. 1994. A comparison of wading bird nesting 
dynamics, 1931-1946 and 1974-1989 as an indication 
of changes in ecosystem conditions in the southern 

322 



PHILOPATRY AND NOMADISM IN IBISES AND STORKS 

Everglades. Pages 533-570 in Everglades: the ecosys- 
tem and its restoration. (S. Davis and J. C. Ogden, 
Eds.). St. Lucie Press, Del Ray Beach, Florida. 

Ogden,J. C. and S. A. Nesbitt. 1979. Recent Wood Stork 
population trends in the United States. Wilson Bul- 
letin 91: 512-523. 

Ogden,J. C.,J. A. Kushlan andJ. T. Tilmant. 1976. Prey 
selectivity by the Wood Stork. Condor 78: 324-30. 

Ogden, J. C., D. A. McCrimmon, Jr., G. T. Bancroft and 
B. W. Patty. 1987. Breeding populations of the Wood 
Stork in the southeastern United States. Condor 89: 
752-759. 

Palmer, R. S. 1962. Handbook of North American birds, 
Vol. I. Yale University Press, New Haven, Connecti- 
cut. 

Post, W. 1990. Nest survival in a large ibis-heron colony 
during a three-year decline to extinction. Colonial 
Waterbirds 13: 50-61. 

Rudegeair,Jr., T.J. 1975. The reproductive behavior and 
ecology of the White Ibis (Eudocimus albus). Ph.D. 
dissertation, University of Florida, Gainesville, Flori- 
da. 

Runde, D. E. 1991. Trends in wading bird nesting popu- 
lations in Florida, 1976-1978 and 1986-1989. Final 
Performance Report, NonGame Section, Florida 
Game and Freshwater Fish Commission, Tallahas- 
see, Florida. 

Soule, M. E. and K. A. Kohm. 1989. Research priorities 
for conservation biology. Island Press, Washington, 
D.C. 

U.S. Fish and Wildlife Service 1996. Revised recovery 
plan for the U.S. breeding population of the Wood 
Stork. U.S. Fish and Wildlife Service, Atlanta, Geor- 
gia. 

Walters, C.J., L. Gunderson and C. S. Holling. 1992. Ex- 
perimental policies for water management in the Ev- 
erglades. Ecological Applications 2: 189-202 

323 


	Article Contents
	p. 316
	p. 317
	p. 318
	p. 319
	p. 320
	p. 321
	p. 322
	p. 323

	Issue Table of Contents
	Colonial Waterbirds, Vol. 20, No. 2 (1997), pp. 167-393
	Front Matter [pp.  369 - 369]
	Wetland Feeding Site Use by White Ibises (Eudocimus albus) Breeding in Coastal South Carolina [pp.  167 - 176]
	Numbers and Distribution of Double-Crested Cormorants on the Upper Mississippi River [pp.  177 - 184]
	Reproduction of Black-Crowned Night-Herons Related to Predation and Contaminants in Oregon and Washington, USA [pp.  185 - 197]
	Nesting Season Food Habits of 4 Species of Herons and Egrets at Lake Okeechobee, Florida [pp.  198 - 220]
	Sound Levels in 3 Ring-Billed Gull Colonies of Different Size [pp.  221 - 226]
	Host Selection, Attack Rates and Success Rates for Black-Headed Gull Kleptoparasitism of Terns [pp.  227 - 234]
	Body Mass of Female Common Terns (Sterna hirundo) during Courtship: Relationships to Male Quality, Egg Mass, Diet, Laying Date and Age [pp.  235 - 243]
	Effect of Water Level Fluctuations on Wading Bird Foraging Habitat Use at an Irrigation Reservoir, Lake Kerkini, Greece [pp.  244 - 252]
	Restoration of Island Populations of Black Oystercatchers and Pigeon Guillemots by Removing Introduced Foxes [pp.  253 - 260]
	Foraging Ecology of the Grey Heron (Ardea cinerea), Great Egret (Ardea alba) and Little Egret (Egretta garzetta) in Response to Habitat, at 2 Greek Wetlands [pp.  261 - 272]
	Diet of Nestling Laughing Gulls in Southern New Jersey [pp.  273 - 281]
	Marine Birds of d'Entrecasteaux Reefs (New Caledonia, Southwestern Pacific): Diversity, Abundance, Trends and Threats [pp.  282 - 290]
	Note
	Successful Double-Brooding in European Shags [pp.  291 - 294]

	Special Section: Colonial Waterbird Movements and Population Dynamics: Guides for the Temporal and Spatial Scales of Conservation
	Movements and Population Dynamics of Colonial Waterbirds as Guides for the Temporal and Spatial Scales of Conservation [pp.  295 - 297]
	Long-Term Monitoring and Conservation of Herons in France and Italy [pp.  298 - 305]
	Long-Term Studies and Conservation of Greater Flamingos in the Camargue and Mediterranean [pp.  306 - 315]
	Philopatry and Nomadism: Contrasting Long-Term Movement Behavior and Population Dynamics of White Ibises and Wood Storks [pp.  316 - 323]
	Population Dynamics and Conservation of Snail Kites in Florida: The Importance of Spatial and Temporal Scale [pp.  324 - 329]
	The Importance of Spatial Scales in Long-Term Monitoring of Colonial Charadriiformes in Southern France [pp.  330 - 338]
	Assessing the Vulnerability of Seabirds to Oil Pollution: Sensitivity to Spatial Scale [pp.  339 - 352]
	Population Genetics and the Spatial Scale of Conservation of Colonial Waterbirds [pp.  353 - 368]

	Noteworthy Publications
	Periodical Literature [pp.  379 - 392]

	Book Reviews
	Special Reviews: Mystery Auk and Avian Distributions
	untitled [pp.  370 - 372]
	untitled [pp.  372 - 374]
	untitled [pp.  374 - 375]

	Books/Monographs/Reports in Brief
	untitled [p.  375]
	untitled [pp.  375 - 376]
	untitled [p.  376]
	untitled [p.  376]
	untitled [pp.  376 - 377]
	untitled [p.  377]
	untitled [p.  377]
	untitled [pp.  377 - 378]
	untitled [p.  378]
	untitled [p.  378]
	untitled [p.  378]
	untitled [p.  378]
	untitled [pp.  378 - 379]

	Erratum: Spring Foraging Distribution and Habitat Selection by Double-Crested Cormorants on the Penobscot River, Maine USA [p.  393]
	Errata: Spring Prey Use by Double-Crested Cormorants on the Penobscot River, Maine, USA [p.  393]
	Back Matter



