
Results (cont.)

• Model predicts the effects of fish excretions on corals are 
dependent on environmental conditions

• Fish can enhance coral growth, but may also exacerbate 
bleaching under stressful conditions

• Empirical tests of model predictions and assumptions 
should lead to a more mechanistic understanding of how 
coral-dwelling fishes affect coral bleaching

Fish can inhibit recovery from bleaching in 
low flow, high nitrogen environments and 
when the abundance of coral prey is low

3.4

4. Conclusions
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Modeling the effects of fish excretions on coral growth 
and bleaching

1. Introduction

Background: Coral bleaching, which results 
from the breakdown of the symbiosis between 
corals and their algal symbionts, is a major 
threat to coral reefs[1]. Nutrients excreted by 
coral-dwelling fishes can increase coral growth 
rates[2] and could potentially affect corals’ risk 
of bleaching. 

2. Diagram of the model

MCR LTER Image Gallery (credit: M.H. Schmitt)

3. Results
In the absence of light stress, fish excretions can 
enhance coral growth. This positive effect is 
greatest in low-flow, low-nitrogen environments 

3.1

Question: How does nutrient excretion by coral-dwelling fishes 
affect the bleaching response of host corals?

Methods: A dynamic energy budget model of the coral-algal 
symbiosis[3] was modified to include coral-dwelling fish. Model 
additions were parameterized using MCR LTER data. 

For corals experiencing light stress, the model 
predicts a “Goldilocks” effect of nitrogen

3.2

The model predicts fish excretions can 
reduce corals’ tolerance of light stress 

3.3

Results (cont.)
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