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Litt le is  known about the precise food o f  most wading birds in 
southern Florida, including that of  the most abundant species, the 
White l bis (Eudocimus albus). Only two food studies o f  White l bis 
have been conducted in Florida. Baynard (1 91 2. Food o f  herons and 
ibises. Wilson Bull., 24:167-169; 1914. The White Ibis. Blue Bird, 
7:16-22) reported on food taken by 50 White lbis nesting at Orange 
Lake, north-central Florida. Nesbitt, Hetrick, and Williams (in press. 
Foods o f  White lbis from seven collection sites in Florida. Proc. SE 
Assn. Game and Fish Commissioners, 28) recently reported on 
stomach contents from 180 birds collected in north and central 
Florida. 

The present paper reports on the overall food and feeding habitat 
preferences o f  the White lbis in southern Florida. The food data re- 
ported here are based on 199 samples, including 170 regurgitation 
samples from nestlings and 29 stomach contents from adults, col- 
lected from 1972 to  1974. O f  these, 27 stomach samples and 86 re- 
gurgitation samples were recovered from birds feeding in coastal 
habitats. Samples were collected from Lake lstokpoga south to  Cow- 
pens Key in Florida Bay. Regurgitation samples were collected by 
forcing nestlings to  disgorge recent meals. Since there were no dif- 
ferences between food cor~sumed by adults and that fed to  young 
(Kushlan, Ecology o f  the White lbis in southern Florida, a regional 
study, Ph. D. diss. University of Miami, Fla.) both regurgitation and 
stomach samples were combined in analysis. Samples were separated 
to  species if possible and then dried to  constant weight. Contents 
were expressed as percentages o f  total dry weight of  food and per- 
centage frequency of  occurrence. The total food consumption for 
White lbis in southern Florida (last two columns in Table 1) was 
determined by multiplying the food data obtained in coastal and in 
inland habitats by the percentage of  the southern Florida population 
utilizing each habitat during nesting. The baseline used for this cal- 
culation was 1973 when about 3% o f  the nesting population fed in 
coastal habitats, and 97% fed in inland habitats. 

RESULTS 
Table 1 summarizes the food o f  White lbis in southern Florida. 

Crayfish predominated in the diet at inland habitats, accounting for 
52% of the weight and occurring in 82% o f  the samples. Fish made 
up 19% o f  the inland diet, with the Sailfin Molly 1 accounting for 

IScientific names appear in Table I. 
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the greatest biomass. Dragonfly larvae, occurring in 30% o f  the sam- 
ples, Apple Snails, water bugs, especially the Giant Water Bug (occur- 
ring in 20% o f  the samples), and horsefly larvae were taken in inland 
sites. Adu l t  mayflies were found in only a few samples around Lake 
lstokpoga but  comprised most o f  the material found in those sam- 
ples. Thus mayflies are a locally important food when available. 
Newts and Pig Frogs were the only vertebrates other than fish com- 
monly eaten in inland habitats. 

I n  coastal habitats, crabs, especially Fiddler Crabs, were common 
prey making up 20% o f  the biomass. Crayfish were also taken. Rela- 
tively more fish were eaten in coastal than in inland habitats and 
comprised 31% o f  the biomass. The Sheepshead Minnow was the 
most important fish species. Polychaetes, spiders, isopods, prawns, 
Mangrove Crabs, beetles, and horsefly larvae were also important 
components o f  the diet in  coastal habitats. 

Considering the total diet o f  White lbis in southern Florida 
(Table I), crayfish were the most important prey, followed by fish. 
Insect material occurred in 87% o f  the samples bu t  accounted for 
only 14% o f  the biomass. Dragonfly larvae, Giant Water Bugs, and 
Apple Snails each comprised over 3% o f  the diet by weight. White 
lbis consumed at least 69 types o f  prey in southern Florida. Overall, 
each o f  9 prey items made up at least 1% o f  the biomass, and each 
o f  8 species occurred in at least 10% o f  the samples. Plant material 
accounted for  3.5% o f  the total biomass and occurred in 19% o f  the 
samples but  may have been eaten incidentally. It is notable,however, 
that ibis in captivity ate such non-animal food as bread, dry dog 
food, corn, potatoes, and watermelon. 

Because o f  the dependence o f  White lbis on aquatic prey (Table 
I), it is o f  interest t o  determine which aquatic habitats are used most 
often by  foraging ibis. During the study we noted White lbis feeding 
in such locations as muddy pools in hammocks, lawns, pastures, 
golf courses, expressway margins, plowed farmland, dumps, hog 
farms, manure piles, and holding areas for  sewage sludge. Relative t o  
the yearly energy requirements o f  the species, the most important 
feeding locations are probably those x e d  prior t o  and during this 
period, although most habitats were used by  at least small numbers 
of White Ibis, most birds fed in only a few habitats. Table 2 shows 
the percentage o f  foraging habitats used during the nesting season. In 
this table, two types o f  inland habitats are distinguished because 
o f  differences in usage. On the coast feeding was concentrated along 
the edge o f  mangrove-lined streams, edges o f  ponds, and open 
prairies. I n  the Everglades and Big Cypress feeding was concentrated 
in marsh prairies, particularly along the interface wi th sawgrass 
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marshes, and at the edges o f  ponds. Lit t le use was made o f  sawgrass 
marsh. In the lakes area pastures and lake-edge marshes were most 
heavily utilized. In each area there was a tendency to  use open rather 
than densely vegetated areas, shallow rather than deeper areas, and 
borders rather than the center o f  open areas. 

DISCUSSION 
To summarize, crustaceans and fish are apparently the most im- 

portant prey o f  the White lbis in  southern Florida, together making 
up 73% of  the diet by weight. Crayfish occurred in 80% of  the sam- 
ples, but fish were less commonly taken and occurred in only 16%. 
The Apple Snail comprised over 5% o f  the diet by weight. In terms 
o f  frequency o f  occurrence, water bugs, water beetles and dragonfly 
larvae were commonly eaten aquatic prey o f  ibis. Earthworms and 
snails were taken from pastures. Marine prey such as crabs, isopods, 
snails, and mussels were consumed along the coast. 

Other studies have shown that crayfish were also the most com- 
mon prey o f  White lbis in other Florida locations. Crayfisl~ made up 
46% o f  the prey items Baynard (191 2) recovered and composed 
about 45% o f  the volume of  samples from both freshwater and 
marine sites reported by Nesbitt e t  at. (in press). The latter study also 
found insects and snails to be important prey, but  found that fish 
made up 1% or less o f  the volume of  marine and freshwater samples. 
They suggested that ibis may take fish only during periods o f  rela- 
tively low water level. This proved to  be the case in the present study 
in which fish made up nearly 20% o f  the prey weight but  occurred 
in only 16% o f  the samples, all o f  which were taken from low water 
conditions. Baynard's (1 91 2) finding that snakes, which he called 
small moccasins, were important prey was not confirmed by either 
Nesbitt e t  at. (in press) or the present study. 

The wide range of  food utilized by White lbis suggests that the 
species will consume whatever can be captured by its primarily tac- 
tile foraging methods. That some prey are much more commonly 
taken than others suggests that prey species differ in availability or 
in the ability of ibis to catch them. Most prey types fall into one o f  
three broad categories: 1) terrestrial, ground-dwelling animals; 
2) aquatic free-swimm ing and partially sessile animals; and 3)  aquatic 
burrowing animals. Many prey species are slow-moving or character- 
istically hide in sediment or vegetation. 

lbis direct most o f  their foraging activity to  the sediment, which 
in southern Florida marshes is composed of  a loose aggregation o f  
floating periphytic plants, soft flocculent organic debris, and car- 
bonate precipitants. This floc is inhabited by fish, aquatic in- 
sects, crustaceans, and other organisms that serve as the primary prey 
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of  ibises. Animals that remain close to submerged plants and to  the 
stems and roots o f  emergent plants are also taken by probing-search- 
ing techniques used by ibis. On land, ibis usually take snails and 
worms dwelling among plant roots or brought to  the surface by rain- 
fall. Free-swimming organisms are apparently taken only where they 
occur in high densities. 

The feeding ecology o f  the White lbis seems, therefore, to  be 
characterized by opportunism in the utilization of a wide range o f  
aquatic and terrestrial prey, but  constrained by a relatively simple 
repertoire o f  feeding behavior. This results in many prey species be- 
ing taken, but in relatively few species making up a large percentage 
o f  the biomass consumed. Based on i t s  wide range o f  acceptable 
prey, the ibis is  certainly a generalist, but, based on the energetic 
contribution o f  various prey t o  the diet, it seems to be a specialist on 
crustaceans. Similarly, ibis use most available feeding habitats, but  
shallow, open aquatic habitats are the most heavily used. Such di- 
versity o f  food or habitat involves both the total kinds o f  habitats or 
food utilized and the relative use made o f  each kind o f  habitat or 
food. The effect o f  these two factors can be measured together in the 
often-used diversity index, H'  = -lpi I n  pi, where pi i s  simply the 
proportion o f  an item in the sample. Dividing H' by the maximum H' 
gives an index which ranges from 0, highly specialized, to 1, highly 
generalized. The diversity o f  habitat utilization was 0.87 for coastal 
habitats, 0.83 for Everglades habitats, and 0.75 for lakes-region 
habitats, indicating a generalized pattern o f  habitat utilization. Food 
diversity was 0.66 for a coastal habitat, 0.45 for inland habitats, and 
0.45 overall, suggesting that food selection i s  midway between 
generalization and specialization. 

The kind o f  prey taken by a predator depends on the interaction 
between the morphology and behavior o f  the predator and the size, 
behavior, and density o f  potential prey. The relatively stereotyped 
and primarily tactile feeding behavior o f  the White lbis would seem- 
ingly be selective for slow-moving, sedentary, moderately sized 
animals, and such prey do make up most o f  the prey types taken in 
southern Florida. But mobile animals, such as fish and prawns, 
represent an important part o f  the diet in areas where their density 
i s  high. Although generalized in i t s  use o f  habitat, the White lbis 
relies heavily on only a few o f  the many types it consumes. 

Acknowledgements 
This study was supported by the Maytag Chair o f  Ornithology 

at the University o f  Miami. We thank especially O.T. Owre for en- 
couragement and B.N. Burkett, E. R. Rich, W.H. Leigh, and H.F. 
Stroehecker for help in identifying prey items. 

Florida Field Naturalist Fall 1975 



Polychaete,Nereidae 
Leech, Placobdella sp 
Earthworm, 
Lumbricus sp. 

Spiders, Arachnids 
Isopod, Ligia sp. 
Prawn, Palaemonetes 
paludosus 
- .  
Procambarus alleni 

Fiddler crabs, 
Uca sp. 

MaEove crab, 
Sesarma sp. 

Land crab. 
Cardisoma guanhmi -- 

Mangrove Crab, 
Aratus pisonii -- 

Unidentified crabs 
Millipedes, Diplopoda 
Mayfly, Ephemeroptera 
Dragonfly, Odonata 
Mole cricket, 
Gryllidae 

Field cricket, 
Gryllidae 

Cockroach, 
Periplanita americana 

Pigmy grasshopper, 
Tetriaidae - 

Cone-headed grasshopper 
Neoconocephalus sp. 

Earwig, Dermaptera 
Water bug, 
Belostoma lutarium -- 

Giant Water Bug, 
Lethocerus americanus 

Water boatman, 
Corlxidae sp. 

Water scorpion, 
Ranatra buenoi -- 

Creeping water bug, 
Pelocoris sp. 

Unidentified bugs 
Dung bet tles, Carabidae 

Teble 1.--Food of White Ibis in southern Florida. 

Inland Feedim Sites Coastal Feeding Sites Total - 
Frequency Weight Frequency Weight 

% % % % 
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Frequency 
% 
.28 
P 

1.7 
P 
P 

5.8 

80.4 

P 

P 

P 

1.8 
P 
P 
1.7 
29.2 

P 

P 

P 

P 

P 
P 

14.0 

20.1 

1.7 

P 

12.9 
P 
1.8 



Table 1.--Food of White Ibis in  southern Florida (Continued) 

Predacious divirg 
beetle, Dytiscus (adult! 

(larvae) 
Whirligig beetle. 
Gyrinidae 

Water scavenger beetle. 
Tropisternus lateralis 

Water scavenger beetle, 
Hydrophilus insularis 

Water scavenger beetle, 
Enochrus perplexus -- 

Water scavenger beetle, 
~eoh~dro~hilus & 

Scarab beetles, 
Scarabi dae 

Ground beetle, 
Oodes amaroides -- 

Ground beetle. 
Platynus floridanus 

Ground beetle: 
Dynascetus morater 

Unidentified beetles 
Noctuid larvae, 
Noctuidae 

Horsefly larvae, 
Tabanus sp. 

Deerfly, larvae, 
Chrysops flavidus 

Marshfly, 
~ictyapicti~es sp. 

Rat-tail maggot, 
Tubifera sp. 

Ant, Formicidae 
Unidentified insect 
Apple Snail, 
Pomacea paludosa -- 

Pond Snail, 
Polygpa, sp. 

Orb snail, Helisoma sp. 
Olivella, Olivella sp. 
Cerith, Cerithidea sp. 
Land snail, Helix sp. 
Unidentified snail 
Freshwater clam, 
Pelecepoda 

Freshwater mussel, 
Unionidae 

Saltwater mussel, Mytilidae 
Yellow Bullhead, 
Ictalurus natalis -- 

Sheeoshead Minnow. 
Csrinodon variegatus 

Inland Feeding Sites 
Weight 

% 
Frequency 

% 

6.9 
8.0 

. 9  

4.4 

P 

P 

P 

P 

1.8 

P 

P 
9.7 

P 

1.8 

P 

p 
10.6 

8.0 

P 
6.9 

P 
4.4 

P 

P 

P 

Coastal Feeding Sites Total 
Weight 

% 

.26 

.04 

.14 

t 

.13 

.19 

,15 
1.39 

2.43 

.19 

.22 

1.20 

t 

t 
t 

t 

.06 

.02 

5.03 

Freauency Weight 
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Frequency 
% 

7.9 
7.6 

P 

4.4 

1.0 

1.0 

1. C 

P 

1.7 

P 

1.0 
10.0 

P 

2.2 

P 

0 

P 
P 
10.4 

7.8 

P 
6.8 
P 
P 
P 
5.1 

1.1 

P 
P 

P 

P 
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Table 1.--Food of White Ibis in southern Florida (Continued) 

;olden lopmimow. 
f i ndu lus  ch~-ysotus 

h'arsh K i l l i f i s h  
rXnculas ?onfluen;us 

' l ag f i s t .  
--ordanella f l o r i z a e  

Redfin K i l l i f i s h .  
Lucania 

R i w l u s  . 
R i w l u s  narmoralus 

Leas: Y i l l i f i s k .  
He~e rand r i a  fomosa  

Mosqui:of i s k .  
Zambusia a f f i n i s  -- 

S a i l f  i n  I<olly,  
Poec i l i s  1a:ipinna 

Slue-spotsed Suqfist., 
Enneacan~tus  j l o r i o s u s  

Warmou;t . 
kpomis  ,mlosus 

5 n i i e n t i i i e d  fisk. 
Pig Frog. - Rrna Rrylio 
Peninsular Xeeiri . 

riemyctylus v i r idescens  
S i r en ,  Siren i n ~ e r n e d i a  
>do-toed bmphiuma, 

lmphiuma means 
;reen Anole. 

Arol is  c a ro l i nens i s  
3roi:n Xater Snake, 

iVa;rix t ax i sp i l oza  
Plan: 
Jniden:iiied 

Inlaud Feeding S i r e s  Coastal Feeding Sizes  
Frequency Xeight Frequency 

$ = l e s s  :tan 1-iI of samples 

't = l e s s  than ,315 of biomass 
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Total  
Weight 

7 

.21  

.17 

.lt 

. =O 

1.S 

.do 

16.70 
.7: 

1.26 
.02 

.Oj 

.02 

.28 
3.53 

Frequency 
q, 

P 

1 . 2  

F 

P 

P 

P 

2 ,f; 

r . 9  

P 

i 

li .r 
7.6  

a , =  

P 

P 

.07 

F 
19.- 
1'.- 
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