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Abstract:


Many species of temperate breeding birds show a decline in offspring survival as a breeding season progresses.  However, not all birds breed at a time when they could maximize their reproductive effort and success.  Mechanisms concerning the cause of this seasonal decline in offspring survival have been posited but there is a lot of variation among species.  Most of the research regarding seasonality and offspring survival in birds has been conducted in temperate regions, especially the northern parts of Europe.  The models of explanation devised for temperate bird species may not be applicable to the different conditions experienced by subtropical and tropical species.  White Ibises in the Everglades display an unusual breeding pattern in that ibis reproductive windows are long (nest initiation ranges from January to September).  This flexible breeding schedule, coupled with the nomadic movements of this species, may allow ibises to exploit favorable and spatially unpredictable breeding conditions.  We propose to study the consequences of this temporal variability in nesting effort.  By examining the relationships among environmental conditions and reproductive effort of White Ibises in the Everglades we hope to better understand why some ibises breed early in the dry season and other ibises breed later.  We are especially interested in comparing the survival of chicks hatched early in the season versus those hatched later in the season.  Few studies of breeding synchrony have attempted this, and we hypothesize that many of the later fledging birds have very low survival.  The study will attempt to measure the magnitude of the difference in the costs and/or benefits of breeding early versus late in the season, and measure the degree of asynchrony in nesting efforts throughout the breeding season.  We expect to find a similar seasonal decrease in survival of white ibis offspring as observed in temperate species.  This study will serve to broaden our understanding of white ibis nesting events in south Florida, and will help determine if the model of explanation for a seasonal decline in temperate species is applicable to subtropical zones.  The results of the study have relevance for understanding the tradeoffs in reproductive and life history adaptations in birds.  The work may also have direct management implications for the Everglades, since the timing of nesting in some wading bird species has shifted considerably since the initiation of intensive water management in the Everglades.
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Overview:

Over the past 40 years the number of breeding wading birds in the Everglades has decreased dramatically, and this is particularly true of White Ibises (Eudocimus albus).  Reasons for this decline remain unclear.  Previous research examining White Ibis reproductive parameters has shown some differences between reproductive success in the Everglades, and that of birds nesting elsewhere, but this turns out to be a difficult measure to apply across studies (Frederick 1995).  However, timing and location of White Ibis nesting efforts can be extremely variable in the Everglades, leading to differences in the success rates of different White Ibis colonies within the Everglades.  In an effort to better understand the factors leading to asynchronous nesting initiation and altered timing of nesting in the Everglades, we are interested in investigating the consequences of breeding asynchrony on White Ibis survival.  For temperate species, we are aware that variation in responses to environmental cues may result in differences in the costs and/or benefits of breeding early versus late in the season.  Unlike most seasonal temperate species, ibises breed over a very wide range of nesting dates.  Although this flexibility appears to be an evolved behavioral response to highly variable nesting conditions, we know very little about what early and late nesting means in terms of nest success and survival of young. 

There are obvious costs and benefits to breeding at a particular time of the season and to every reproductive decision an individual bird makes.  It has been shown in many temperate bird populations that there is a seasonal variation in offspring survival (Norris 1993; Perrins 1965; Tinbergen and Daan 1990).  In particular there is a tendency for young that hatch early in the season to have higher survival than young hatched at a later date (Perrins 1965; Daan et al. 1990; Tinbergen and Daan 1990).  This phenomenon creates an obvious problem for birds that nest late in a season in that their reproductive contribution to the population may not be as great as those birds that nested earlier in the season (Tinbergen and Daan 1990; Perrins 1965; Daan et al. 1990).

Mechanisms for a seasonal decline

Two possible reasons why early breeders are generally more successful than late breeders have been identified.  First, early and late breeders may experience differences in environmental conditions (Verhulst and Tinbergen 1991; Odgen 1994; Brinkhof 1997; Lepage 1999).  This could have a profound influence on the life-history optimization and reproductive decision-making in some species of birds (Daan et al. 1990; Tinbergen and Daan 1990).  However, studies with the colonial nesting Guillemot (Uria aalge) found that the onset of nesting was sometimes highly synchronous with other colony conspecifics, regardless of the date (Hatchwell 1991).  One advantage of this strategy may be a decrease in predation through swamping.  Second, quality of parental care may be different in early and late breeders (Price et al. 1988; Brinkhof 1997; Perrins 1970).  An association between early breeding and high nutritional state in adults has been established, and females in good nutritional condition typically have higher reproductive success (Perrins 1970; Lack 1968).  In many species, older parents tend to nest earlier and achieve higher reproductive success than younger parents (Dow and Fredga 1984; Finney and Cooke 1978).  Hughes et al. (1994) found that earlier nesting greater snow geese had smaller home ranges and used better quality feeding habitats than later nesting geese.  If parents in poorer condition have to leave the nest more frequently than better-conditioned birds to forage, their young could be left exposed for longer periods of time to any harsh environmental conditions that may exist.  This could result in lower offspring success for poorer conditioned parents.


Differences in temperate and tropical bird reproductive success may exist making it difficult to apply temperate models of life history strategies to tropical species.  For example, tropical birds tend to grow 23% slower than temperate species (Ricklefs 1976; Drent 1975).  The tropics also tend to be less seasonal than temperate zones, which may aid in increasing adult survival and decreasing reproductive effort (Martin 1996).  Yet, tropical areas that experience dry periods tend to breed as seasonally as temperate species (Deshmulch 1986).  Interspecific competition for food is increased in the tropics, which has been shown to lead to increases in niche specializations (Deshmulch 1986).  If food is less available in the tropics (Ricklefs 1976, Ashmole 1963) then nestling periods may increase, favoring a reduction in number of broods per year (Martin 1995).  This reduction can lead to an overall reduction in reproductive effort for tropical species (Martin 1995).  However, other studies (Skutch 1985) have argued that food is not a limiting factor in the tropics.  In addition, young mortalities are as high or higher in tropical birds as in temperate birds (Ricklefs 1969).  More studies are needed to elucidate any exciting patterns and/or differences in reproductive success between temperate and subtropical species.

Hypothesis and Predictions:

H1: Hatching late in a breeding season negatively affects White Ibis offspring survival compared to hatching early in the season.

Predictions: If true, I expect to observe:

a) Significantly more eggs surviving to hatching for early compared to late laid eggs.

b) Significantly faster chick growth rates for early compared to late hatched chicks at a given brood size and hatch order.

c) Significantly higher survival rates of nestlings to fledging for early compared to late hatched chicks at a given brood size and hatch order.

d) Significantly higher survival rates of fledglings to independence for early compared to late hatched chicks at a given brood size and hatch order.

e) Significantly higher survival rates of juveniles for the first month following independence for early compared to late hatched chicks at a given brood size and hatch order.

Objectives:


The goals of this study are to accurately describe the reproductive events of white ibis nesting at different times during the breeding season, identify the subsequent costs/benefits of breeding early and late in the season, to detect any patterns in offspring survival that may occur throughout a season, and to measure the degree of synchrony in white ibis nesting throughout a season.

This study will serve to broaden our understanding of White Ibis nesting events in south Florida.  Specifically, our research will investigate the following questions: 1) How synchronous are breeding efforts within a colony and within the Everglades system?  And 2) what are the consequences of temporal variability in nesting effort on fledgling survival?

Request for access to Everglades National Park

Our work is aimed at understanding the consequences are of nesting early versus late in a breeding season.  If we are able to understand the relationships among environmental variables and White Ibis breeding efforts then there is an excellent chance that this information can be used to help restore populations of breeding wading birds to the ecosystem.  Current thinking about restoration of the Everglades ecosystem assumes that hydrological restoration will lead to ecological restoration.  While this thinking is largely sound, we feel that our research can add significantly to the restoration effort.  Thus our project stands a good chance of resulting in both local management solutions, and of affecting the strategy of restoration of the ecosystem. 


Everglades National Park is vital part of the Everglades ecosystem.  Historically, the largest White Ibis breeding colonies were located along the coast within Everglades National Park.  Birds that breed in other parts of the Everglades system often forage within the park.  The park also offers refuge to the birds during periods of high water or drought.  This year water levels in the Water Conservation Areas are unseasonably low because of what is now believed to be the most severe Florida drought in the past 100 years.  During the 2001 breeding season, we believe that many ibises may attempt to breed within Florida Bay, 10,000 islands, or just south of Tamiami trail.  Thus, permission to work in the park would enable us to continue our study during this unique year and broaden the scope of our study to include coastal colonies.

We request permission to locate radio-marked ibises in ENP from the ground and from fixed wing aircraft, to mark ibis nests and eggs, and to handle, measure and mark ibis chicks on the nest.  The former would entail aerial surveys of the area and occasional ground visits.  These visits can be coordinated with other research efforts occurring in the park. We also welcome attendance of refuge biologists to accompany us when we work in colonies in Water Conservation Areas 3A, 3B or Big Cypress National Preserve, to ensure methods are compatible with park standards and philosophy.  

Study Area

We are interested in monitoring all ENP colonies for radio-marked birds from the air.  We would also like to sample and mark ibis chicks from nests located in the following colonies:

· Tamiami West colony, (25( 45.31’N, 80( 31.90’W) in Dade County Florida located approximately 4 miles west of intersection of US 41 and Fl. 997, approximately 200 m south of US 41.
· Tamiami East colony (25(45.38’N, 80(30.90’W) located approximately 1.5 miles west of intersection of US 41 and Fl. 997, approximately 200 m south of US 41.
· Note that the two Tamiami colonies are our first choices for field study sites. 
· Frank Key and Tern Key in Florida Bay.
Research Approach


We propose to examine the causes and the consequences of asynchronous breeding efforts by following the fates of individually marked nests and chicks. 

Methods 
To study nest and chick survival nests will be marked and their contents checked every 5 days during brief, hour-long visits by the authors.  Chicks will be captured, marked with color bands, and released again at the nest on (or as close as possible to) the fourteenth day after hatching.  After this point, chicks become mobile and very difficult to reliably associate with an individual nest.  In addition, we will attach a radio transmitter to up to 70 (35 early and 35 late in the season) first-hatched chicks from three-chick broods, using a Teflon tape harness (with a break-away weak link).  These radio-tagged individuals will then be followed for an additional two to three months to determine their survival status.  Following their fates can be accomplished without approaching or disturbing the birds.

Sampling methods

White Ibis colonies will be identified primarily through aerial surveys using fixed-wing aircraft.  Ground visits using appropriate transportation (walking or john boat) will follow an aerial survey to confirm nesting activity.  To mark active nests we will enter a colony on foot 15-30 minutes after sunrise, and remain in the colony for up to an hour.  This timing limits any disturbance to a discrete time period, and avoids any thermal stress that might be a problem later in the day.  We will place a single, numbered surveyor’s flag beneath active white ibis nests selected for study.  These flags will be used to identify specific nests on subsequent visits to the colony and will be removed at the end of each nesting season (by the end of July).  If the majority of nests in a colony do not have 1-2 eggs (signifying that the colony is in full breeding status) we will immediately leave the colony and not return for one week.  Once we establish that most nesting in a colony is in incubation stage we will make subsequent visits into the colony every five (5) days to monitor egg and chick survival.

Subsequent colony visits will consist of recording the contents of all marked nests.  We will mark eggs from nests that are initially located with only one egg to determine laying order.  Eggs will be marked with a small number on the blunt end of the egg and the egg placed back into the nest.  Once chicks are present in the nest, measurements will be taken on the first-hatched chick of each nest to obtain a growth rate comparison for early and late-hatched chicks.  On each 5-day interval visit, we will capture first-hatched chicks on the nest by hand or with the aid of a hand net.  Each chick will be placed in a cloth bag and weighed using a Pesola scale.  The following measurements will be taken: tarsus length, bill length, and wing chord.  We will handle all chicks by the nests and chicks will be placed back into the nest upon completion of measurements.  On day 14 after hatching (or as near this date as possible) a blood sample will be taken from a pre-selected 35 first-hatched chicks to determine each bird’s sex.  Only a single drop of blood is needed and will be collected from the brachial vein by pricking the vein with a 22-gauge needle and the blood collected in pre-prepared blood sampling vial.  The same 35 first-hatched chicks will then have a radio transmitter (weighing <3% total body weight in accordance with recommendations from the Office of Migratory Bird Management, U.S.G.S.) attached by a figure 8 leg loop harness to the lower sacral region of their body (straps go around legs, transmitter sits on lower back anterior to the preen gland.  The harness is designed with a break-away weak link.  The transmitters are fitted with a mortality sensor allowing us to follow the survival of these birds as they gradually gain flight abilities and become independent of the colony.  In addition, nestlings from all nests will be fitted with a numbered color band to help with identification of study birds.  The color band is a wrap-around coil plastic band.  Until methods are devised to better determine the sex of chicks in the nest we will forgo banding any chicks with the standard USFWS numbered metal band due to the different size required for male and female ibises.  The color band is expandable and the larger, male size will be used on all chicks.  We have tested the exact color bands we will use on adult male and female ibises and found them to be safe for use on both sexes.

We will use the same methods for monitoring late nesting ibis as the breeding season progresses.  Again, up to 35 individuals will be tagged and blood sampled from the colony as with the early group.  The actual number of chicks tagged and bled from ENP colonies may be less than 70 total (35 each early and late) depending on available samples from ibis colonies outside the Park.

Monitoring the fate of the tagged individuals 

Our goal is to mark 70 juvenile White Ibis with radio transmitters and monitor colonies of nesting ibises, in the entire Everglades ecosystem within any given year.  We will locate radio-marked birds by aircraft every 16 days.  When possible we will locate birds on the ground from outside the colonies.

One of our primary objectives is to minimize investigator disturbance within a colony.  We will be mindful of birds’ response to our visits.  We will only visit the colonies in the early morning or late afternoon to minimize potential for heat stress to young birds.  The longest time we would remain in a colony would be 1 hour.  We have been studying wading bird reproductive biology for over 14 years and feel confident that our protocol will not cause nest abandonment, or adverse effects on reproductive efforts (see also Shealer and Haverland 2000). 

Schedule and Funding

Currently, we are in our first year of research on juvenile survival.  Our study of chick survival will be completed in August 2002 and we expect our final report to be completed January 2003.  Our funding is from the Army Corps of Engineers and we receive logistical support from the University of Florida and South Florida Water Management District (please see addresses attached).
Permits
We have permission to work in Big Cypress National Preserve, and A.R. Marshall Loxahatchee National Wildlife Refuge (Please see attached permits).  Our State and Federal collection and research permits are current and valid for this research.  We can work independently and require no logistical assistance from the National Park.  Please note that we have asked for an amendment to our federal collection permit for permission to collect an additional 75 White Ibises (“collection” on this permit refers to the ability to capture, handle and take blood samples, not to the collection of the bird as a specimen).  We expect to receive the new copy of the permit in the immediate future and will send a copy to your office as soon as it arrives. 
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