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Introduction

• Birds as indicators

– Great Egret, White Ibis, 

Wood Stork, Snowy 

Egret, Roseate Spoonbill

– Visual vs. tactile

– Searchers vs. exploiters



Methods



Nesting Cycle and Metrics

• Active nests = nests 

with eggs, nest with 

chicks, nest with 

adult, empty but 

well-maintained 

• Peak nest

• Nesting index



Biscayne National Park



Biscayne National Park



Double-crested Cormorants
(Phalacrocoax auritus)

• 5 subspecies

• Dive-and-pursuit predators 

– Gulf toadfish (41%), parrotfish 

(22%), and grunts (13%)

• Breed at 2-3 years of age

• DDT history

• Considered a pest in most of the 

continental U.S.



Findings

• 42,000+ DCCO nests
y = 0.0289x - 819.92

R² = 0.0108
p=0.17
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Findings



Findings

y = 314.14x + 3814
R² = 0.6392

p=0.051
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y = -0.0307x + 1375.6
R² = 0.1235
p=0.0002

y = 0.0538x - 1955.9
R² = 0.0567

p=0.01
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Findings

• Northern colonies are 

growing, south are shrinking



Findings

• Northern colonies are 

growing, south are shrinking



Findings

• Unusual years removed



Discussion

• Social dynamics



Environmental Characteristics of Colonies
Arsenicker

Key

Jones 

Lagoon

Mangrove 

Key

West 

Arsenicker

Kings 

Road 

Island

Kings Bay Ragged 

Key 4

Ragged 

Key 5

Soldier Key

% seagrasss 91.4 71.4 67.8 83.7 74.9 N/A 97 95 92.5

Mean water

depth in 

meters (max)

3.3 (4.4) 3.1

(12.4)

2.9 (4.1) 3.5 (3.8) 2.8 (3.5) N/A 4.3 (9) 4.3 (8.0) 4.2 (7.9)

Size (acres) 6.56 0.76 0.65 28.55 0.74 2.04 4.48 5.05 2.80

Acres used for 

nesting (% of 

total)

0.34 (5%) 0.46 

(61%)

0.22 (34%) N/A 0.32 

(43%)

1.15 (56%) 0.55 (12%) 1.47

(29%)

0.8 (29%)

Meters of 

mangrove 

shoreline

1339.16 583.95 272.33 2779.01 272.49 1236.67 1184.78 1081.16 538.23

Average 

seagrass 

density (~%

cover)

2.48 (20%) 2.43 

(20%)

2 (15%) 2.17 (10%) 2.5 (25%) 3.05 (30%) 4.78 (70%) 4.78 

(70%)

4.7 (65%)

Average fish 

density (/m2)
5.11 N/A 5.11 5.11 2.3 4.57 19.09 19.09 N/A



Discussion
Currents

• The northern colonies may be better habitat

Photo credit: Wang et al. (2003)



Discussion
Timing

Photo credit RECOVER (2014)



Findings
New Colonies

• Biscayne Bay Coastal 

Wetlands -

Comprehensive 

Everglades 

Restoration Plan 

(CERP)

Deering Estate Flow-way

Cutler Wetlands

L-31E Flow-way



Fish increase at the same time as bird colonies



Further Studies
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Questions?
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