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Objectives

• Address some key issues regarding 

the success of low-tech 

community-based Acroporid coral 

farming and reef restoration in PR.

• Discuss examples of case studies 

from PR.

• Address some of the lessons 

learned.

• Recommendations.



Brief history of low-tech coral farming

and transplanting in PR

• 1996-2000 – First experiments of low-tech 

coral farming in La Parguera (Bowden-Kerby, 

Ortiz, Ruiz)

• 2000 – Seascape coral reef rehabilitation on 

shallow trampled areas in Culebra 

(Hernández, Rosado and Suleimán)(Hernández, Rosado and Suleimán)

• 2003-Present – Coral farming and reef 

rehabilitation in Culebra (Hernández, 

Suleimán, Lucking, Soto).



Brief history of low-tech coral farming

and transplanting in PR

• 2003-Present – Coral reef rehabilitation of 

bombarded coral reefs in Culebra (Hernández 

et al.)

• 2003-2005 – Small-scale coral farming 

experiment at Guanica (Pacheco-DNER, Ortiz, experiment at Guanica (Pacheco-DNER, Ortiz, 

Ruiz)

• 2004-Present – Several emergency restoration 

joint efforts by DNER, UPR and/or small local 

NGOs.

• 2008-Present - Emergency restoration of 

Elkhorn coral thickets in Vega Baja (Hernandez, 

Laureano, et al.), in collaboration with DNER 

personnel and NOAA.



Advantages of low-tech coral farming

and reef restoration

• Low-cost and easy to implement.

• Successful hands-on educational 

tool.tool.

• Empowers traditionally 

underserved base communities 

and small NGOs in coral reef 

conservation through fostering 

hands-on participation.



The Acropora cervicornis case study: 

Culebra Island



The Culebra Case Study: Community-based 

alternatives for coral reef rehabilitation

• Culebra Island Coral Aquaculture 

and Reef Rehabilitation Program

• Aimed at low-tech coral propagation 

for the rehabilitation of coral reef 

ecological functions and ecosystem 

resilience.

• Joint effort between academia, 

traditionally underserved base 

communities and small local NGOs.



Rehabilitation of bombarded coral reefs

• Seascape reconstruction of 

bomb-cratered reefs.

• Repair benthic • Repair benthic 

tridimentional structure.

• Rehabilitation of ecological 

functions.



Creation of nursery habitats
• Species reintroduction.

• Rearing of high-temperature 

resistant clones.

• Coral reef restoration.• Coral reef restoration.

• Rehabilitation of functional 

redundancy.

• Seascape reconstruction.

• Foster coral sexual reproduction.
Nassau grouper (Mero cherna)

Epinephelus striatus



Low-tech coral farming and reef restoration in 

PR successful in spite of outrageous construction 

trends and poor land use
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Low-tech coral farming and reef restoration in PR 

successful in spite of lack of adequate funding

Small communities, fishers,

and NGOs can not compete

with large organizations

1:1 match outrageous

for underserved communities



Low-tech coral farming and reef restoration in 

PR successful in spite of major social challenges

• Historic military firing ranges.

• Traditionally underserved, isolated and 

socio-economically marginalized 

communities.

• “At Risk” characterized youth.• “At Risk” characterized youth.

• Significant impacts of fishers from 

remote areas outside of the community.

• Rampant imperialistic approaches to 

non-sustainable development.

• Community sectors not even recognizing 

coral decline as an issue!



B
u

t in
cre

a
sin

g
 se

a
 su

rfa
ce

 te
m

p
e

ra
tu

re
s

A
n

o
m

a
lie

s

Temperature (C)

1
.0

1
.5

2
.0

2
.5

2
0

0
3

 

2
0

0
4

 

2
0

0
5

 

2
0

0
6

 

2
0

0
7

 

2
0

0
8

 

H
o
t S

p
o

t

P
e
rio

d

Jan 1-15

Jan 16-31

Feb 1-15

Feb 16-28

Mar 1-15

Mar 16-31

Apr 1-15

Apr 16-30

May 1-15

May 16-31

Jun 1-15

Jun 16-30

Jul 1-15

Jul 16-31

Aug 1-15

Aug 16-31

Sep 1-15

Sep 16-30

Oct 1-15

Oct 16-31

Nov 1-15

Nov 16-30

Dec 1-15

Dec 16-31

Temperature (C)

-1
.0

-0
.5

0
.0

0
.5

M
M

M



Coral mortalities from major rainfall + runoff
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Nutrient pulses from meso-scale gyres

Meso-scale gyres and  major local runoff pulses  bring significant nutrient 

pulses to coral reefs. 

Left: Meso-scale gyre  from a Amazon River water plume (April 23, 2009) that 

lasted over a month. Chlorophyll a (Chl-a) concentrations increased  up to 10-

fold from background 0.1-0.3 mg/m3.

Right: Runoff pulse event associated to major rainfall (Nov. 23, 2003) that 

produced a 2 to 5-fold increase in Chl-a concentrations.
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Impacts on coral transplants

• Following sea surface 

warming and bleaching

• > recent mortality

• > total mortality

• > fireworm predation
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• > fireworm predation

• > damselfish predation

• > cyanobacterial

overgrowth

• > sponge overgrowth



Anchoring impacts

• Destruction by accidental 

anchoring, even in the 

presence of anchoring 

buoys.

• Requires emergency • Requires emergency 

restoration responses.

• Can be rapidly restored by 

trained base communities.



In spite all that…

• The combination of a sort of 

community-based harvesting 

and transplanting methods 

have proven successful under 

different types of habitats, 

creating a mosaic of creating a mosaic of 

biological corridors for other 

reef fauna.



The Acropora palmata case study: Vega Baja

• Largest known 

thickets in the U.S. 

Caribbean.

• Among the highest 

densities and % living 

coral cover.

• Critical resources for 

the maintenance of 

genetic connectivity.
Playa Tractores



Raw sewage and beach renourishment

are killing corals!!!

• Recurrent illegal dumping 

of raw sewage from 

variable non-point 

sources and illegal beach 

renourishment activities.

Vega Baja
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Raw sewage and beach renourishment

are killing replanted corals too!!!

• Rapid recovery of low-

tech replanted coral 

fragments (VIDAS, UPR, 

DNER).
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• High colony survival rates, 

skeletal growth and 

branching production.

• Sewage and sediments 

have screwed up the 

community-based effort!
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Sewage impacts on Acropora palmata assemblages in 

PR already documented in two papers



Final thoughts
• Low-tech coral farming and reef 

rehabilitation is a cheap easily-

implemented effort that can foster 

permanent reintroduction and the 

long-term sustainability of threatened 

coral populations.

• It also fosters long-term sustainability 

of coral sexual reproduction and 

ecological functions, including food 

production.

• But poor land uses, lack of 

enforcement and political will have 

had severe impacts on coral reef 

rehabilitation success.



Final thoughts

• There is a need to engage traditionally 

underserved base communities and 

small NGOs into participatory 

processes and hands-on experiences.

• This means the need to establish 

standard operating procedures (SOPs ) 

for coral farming and issuing permits 

for non-academic investigators.



Final thoughts

• Effective coral reef restoration 

requires significant  behavior 

modifications from the people 

and from the government itself.

Proposed tourist resort “Villa Mi Terruño”
site, Culebra Island

• Acropora spp. future in PR is 

largely tied up to current neo-

liberal economic development 

plans, that include the 

proposed flexibilization of 

permitting processes and/or 

the partial elimination of 

environmental regulations.



Final thoughts

• Local academia, traditionally 

underserved communities, small 

NGOs, and DNER should cooperatively 

explore alternative ways to seek 

funding and continue to expand 

currently successful coral farming and currently successful coral farming and 

reef rehabilitation efforts in PR.

• Participatory models in direct 

collaboration with DNER and the 

academia should be one of the most 

sound strategies to empower base 

communities and NGOs, but also to 

strengthen severely weakened DNER’s 

management capabilities.



Thanks…

coral_giac@yahoo.comcoral_giac@yahoo.com

http://ccri.uprm.edu/

http://crest-catec.hpcf.upr.edu/

787-764-0000, x-2009


