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Methods to quantify:

Growth rates

Diver based photo mosaics

Drone ortho mosaics

How much 
reef have you 
replenished?



Drones

• With large-scale 
success at restoration 
sites, a method to 
quantify the full extent 
of coral growth was 
needed

• Drones provide a 
high-resolution, bird’s 
eye view of 
restoration sites 
capturing the full 
extent of shallow 
coral cover   



• Our strategy to date:

Mapping extant acroporids (during 

hottest months)

SHALLOW SITES!

Host & symbiont genetics

Outplanting multiple genets in proximity 

& documenting spawning (success!)



Total =2,240m2
2019: 2240m2

2020: 2347m2

(change=157 or 
7%)

2021: 2730m2

(change=333 or 
14%)



Moho Caye

Species Year/m2 Diff.

2019 2020 2021

ACER 218 217 439 221

• Unprotected restoration 
site 

• 22,630 frags (2015-2021)
• Mostly Apal micro frags 

2020-2021
• Recreation and tourism 

use



Species Year Diff.

2019 2020 2021

ACER 740 1050 1086.1
7

346.
17

APAL 1.38 1.79 1.80 0.42

APRO 50.0 62.8 51.29 1.29



Sub-
site

Area 
m2

Outplant 
date

% acropora of 
total live coral

moho1 120 12-2015 31 of 38% (2020)

moho2 101 12-2015 32 of 41% (2020)

moho3 105 12-2015 23 of 26% (2020)



Mapping:

How to address, 

quantify & visualize 

cumulative 

dredging/develop

ment



Lessons Learned & Next Steps
• Drones only work in 

shallow sites
• Restricted conditions (early 

AM light, no breeze, no 
rain)

• Costs & casualties (drone > 
$1500, multiple batteries 
needed, software 
expenses, replacements)

• Subjectivity in classification

• Equate shallow 
restoration with 
shoreline protection

• Continue to quantify 
yearly changes

Thank You!!!

Questions?
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