
1 

 

First Characterisation of Mesophotic Coral 
Ecosystems (MCEs) in Cozumel, Mexico 

CLP - 02280416 
 

Cozumel Island, Mexico 
13 August 2016 – 1 September 2016 

 
 

Final Report 

 
 Photo credit: Dominic Andradi-Brown                                               Erika Gress conducting surveys at 55m in Cozumel, Mexico 

 
Report Completed: 

18/04/2017 
 
 

                                                            
 
 



2 

 

Report Authors 
 
Erika Gress 
Dominic Andradi-Brown 

Contact 
 
Erika Gress       gresserika@gmail.com  
                           Skype: erika.gress.hernandez    

Project Team Members 
 
Erika Gress 
Dominic Andradi-Brown 
Maria Arroyo-Gerez 

      Funders 
         
       Arcadia Foundation – trough Conservation Leadership Programme 
        

      Main Stakeholder 
 
CONANP (National Commission of Natural Protected Areas) 

Other Collaborators  
 
University of Oxford  
Operation Wallacea  
Gina Wright 

Project overall aim  
 
Investigate the role of Mesophotic Coral Ecosystems as deep reef refuges in Cozumel, Mexico to 
inform local management.  
 

 
 
 
 
 



3 

 

Table of Contents 
 

 

 

Project partners and collaborators        4 

Summary           5 

Introduction           5 

Project members          6 

Aims and objectives          7 

Changes to the original project        7 

Methodology           8 

Outputs and results          8 

Communication and application of results                   11 

Monitoring and evaluation         11 

Achievements and impacts         12 

Capacity Development and Leadership capabilities       12 

Conclusion           13 

Problems encountered and lessons learnt       13 

In future           13 

Financial Report          14 

Appendices           15 

Bibliography           18 

Address list and websites         20 

 

 



4 

 

Project Partners and Collaborators 
 

 CONANP (National Commission of Natural Protected Areas – Cozumel) 
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Summary 
 
Our objective was to conduct the first scientific surveys to incorporate mesophotic coral ecosystems 
(MCEs) into local reef management plans around Cozumel, Mexico, as well as to raise general awareness 
of MCEs as potential refuge habitats and/or their possible threats. During field work we completed the 
first surveys of benthic (seabed organisms) and fish communities on MCEs at 55m at eight sites around 
Cozumel, Mexico. Five sites were surveyed in the Cozumel National Marine Park and three sites adjacent 
to the park with no protection, in order to assess the reef health of the protected area. We also collected 
data from shallow depths at all sites to allow comparisons between the shallows and MCEs. Our results 
indicate that MCEs potentially act as deep reef refuges for commercially valuable fish species and for 
some benthic communities. However, we also identified reef threats, such as widespread fisheries 
negative impacts on both shallow reefs and MCEs regardless of protection – including the lack of 
adequate harvesting management of black corals. Full analysis of data has been completed and main 
findings have been communicated through meetings with stakeholders and through talks at different 
local and international venues.  

Introduction 
 
Mesophotic coral ecosystems (MCEs) are light dependent reefs from 30-150m depth found in tropical 
and sub-tropical marine environments globally. MCEs are highly understudied and have historically 
received little conservation attention because of difficulties in accessing them, yet they are likely to play 
a crucial role in supporting the resilience of adjacent shallow coral reefs, as well as potentially providing 
refuges for threatened shallow reef species. However, the impacts that human activities are having on 
these ecosystems is still not well understood. Our research was conducted in Cozumel, an island located 
on the northern part of the Mesoamerican Barrier Reef System (MBRS), the second largest barrier reef in 
the world. Cozumel reefs are considered to be some of the healthiest reefs along the MBRS according to 
the most recent Healthy Reefs Initiative report (2015).  We conducted the first characterization of MCEs 
around Cozumel identifying benthic (seabed organisms) and fish biodiversity on MCEs and adjacent 
shallow reefs inside the Cozumel National Marine Park and at sites outside the protected area. This 
project supports the local reef managers - National Commission of Natural Protected Areas (CONANP) – 
to integrate MCEs into management plans. 
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Fig. 1. Protection distribution and study locations around Cozumel Island. Sites 1-5 were within the MPA, sites 6-8 were 
outside the MPA. Site names are: (1) Colombia  (2) Herradura, (3) Palancar Jardines, (4) Santa Rosa, (5) Punta Tunich, (6) 
Villa Blanca, (7) Purgatorio (8) Transito Transbordador 

Project members 
 

 Erika Gress 
Erika is a marine researcher and conservationist with experience conducting research and marine 
conservation initiatives in her home country Mexico and internationally. She is currently doing an 
internship with the Ocean Research and Conservation Group at the University of Oxford, UK after 
attending and presenting this project at the Student Conference on Conservation Science at Cambridge, 
UK. Erika works for Nekton Foundation doing analysis of data collected on MCEs and deep sea in other 
regions in the western Atlantic.  She is also working on a black coral case study and collaborating with 
local managers – CONANP, Cozumel - to incorporate MCEs into management plans. Erika is overseeing 
the development of the project and as the leader also conducted the technical (deep) dive surveys and 
their analysis. 

 
 

 Dominic Andradi-Brown 
Dominic has just completed his PhD on MCEs at the University of Oxford, UK. Prior to this he completed 
a masters degree (Biodiversity Informatics and Genomics) at Imperial College London. Dominic has 
worked on coral reef monitoring projects around the world, and his PhD work focused in Honduras has 
included some of the most detailed surveys of MCEs ever undertaken. Dominic joined the team to bring 
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technical diving, statistical analysis and scientific paper writing skills. In joining the team he has been able 
to develop conservation skills, and shift his previous more ecological coral reef experience into the 
conservation realm. Dominic will shortly be starting a job with the marine conservation team at WWF-
US. 
 

 Maria Arroyo-Gerez 
As an avid scuba diver and after finishing her MSc in Environmental Governance from the University of 
Essex in Colchester, England, Maria Arroyo joined the team for the CLP project as part of the shallow 
team, and support team. She has been involved in various marine projects in marine field stations. She is 
currently running her own dive shop in the Mayan Riviera in Mexico, and getting involved in marine 
conservation plans as much as possible, while teaching local tourism students the importance of healthy 
reefs and safe scuba diving practices. 

Aims and objectives 
 
We conducted the first characterisation of mesophotic coral ecosystems (MCEs) in Cozumel, Mexico. Our 
aim was to identify the role of MCEs as deep refuges and their possible treats, and to communicate our 
findings to local reef managers to support their inclusion on management plans.  
 

 Objective 1. To conduct surveys inside the National Marine Park and in the area with no 
protection, to assess the impact of protection on both shallow and MCEs and identify the 
overlap in species depth distributions, abundance and biomass between shallow and MCEs. 

 Objective 2.  To provide the first scientific information on MCEs biodiversity and state around 
Cozumel inside and outside the marine protected area (MPA). 

 Objective 3.  Communicate findings to local managers and community members to inform on the 
current state of MCEs and to generate awareness. International communication of our results 
will serve to inform the Mesoamerican Barrier Reef System reef managers and community; and 
to create awareness at a global scale.     

Changes to the original project 
 
Originally we planned to survey two sites, one inside the Cozumel National Marine Park and one in the 
fished area outside. At these sites we planned to conduct fish and benthic surveys at fine scales across 
depth gradient (transects at 5, 15, 25, 35, 45 and 60m). Following the CLP training workshop the team 
had a meeting to refine our objectives; we realized that our main aim was characterizing MCEs to better 
understand them, investigate whether they were acting as deep refuges and to identify possible threats 
and current state to inform local managers. We decided that detailed studies at fine scales across the 
depth gradient was not the most appropriate way to address these objectives, and so switched our study 
design to using only two depth bands, shallow reefs (≈15m) and MCEs (≈55m), but aiming to survey six 
sites (three inside and three outside MPA). Our surveys were more efficient than expected, allowing us 
to actually complete surveys at eight sites (5 inside and 3 outside the MPA). 
 
We had planned to conduct our deepest MCE diver surveys at 60m. However, while putting together the 
dive plan and budget we shifted to doing our deep surveys at 55m depth. For safety reasons, diving to 
60m requires the use of Trimix (helium based breathing gases), whereas at 55m it is acceptable to use 
air. Helium is an expensive gas, and would have quadrupled our per dive costs compared to using air. As 
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MCEs are defined as reefs starting at 30-40m depth and extending deeper, surveys at 55m are well 
within the recognised definition of MCEs. 

Methodology 
 
Stereo-Video System (SVS) surveys were conducted along 30m long transects at 55m and 15m depth at 
each site. Transects followed the depth contour along the reef, and each transect was separated by 10m. 
The camera operator held the cameras at approximately 20 degrees off the horizontal, so filmed forward 
and slightly down. Videos were analyzed in EventMeasure software (SeaGIS, Melbourne, Australia), 
recording all fish within 2.5m either side of the transect giving a total transect survey area of 30 x 5m. All 
fish within this area were identified to the lowest taxonomic level possible, with most to species level. 
Fish lengths were measured using the built in tools in EventMeasure. The total biomass of each fish was 
calculated using standard fish length-weight relationships from the online database Fishbase 
(http://www.fishbase.org). Cameras were calibrated before surveys using CAL software 
(http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.43.5781). 
 
Benthic surveys were conducted by photo-quadrats along the same transect lines as the SVS surveys. At 
5m intervals along the transect line a photo was taken of the seabed directly below the line with the 
camera held approximately 0.5m directly perpendicular to the seabed. This resulted in 13 photos per 
transect (starting at 0m, continuing at 5m intervals to 30m). Lighting was used to increase the quality of 
the images at 55m. Analysis was conducted with Coral Point Count software (http://cnso.nova.edu/cpce) 
placing 10 random points on each image, with team members visually identifying the benthic habitat 
type. The frequency of different habitat types was averaged across all photo quadrats on each transect, 
to give a transect level replicate of percentage cover of different benthic habitats. 
 
For black corals we also filmed individual colonies with the SVS (allowing maximum height and maximum 
width to be measured), and the density of colonies per transect was recorded from the SVS videos. 
 
A meeting was arranged with local management (CONANP) staff to explain the planned project’s 
surveying methodologies, including usage of SVS and software for analysis. We asked the CONANP staff 
for feedback on our planned survey methodology before starting data collection, allowing us to refine 
our methods and look for ways that the data could further support their projects. The Cozumel Marine 
Park current reef monitoring program coordinator was invited too, and joined us to observe one of the 
surveying dives.  

Outputs and Results 
 
Objective 1 & 2  
 
We used a PERMANOVA based on bray-curtis dissimilarities to identify differences between benthic 
cover groups. We identified differences in benthic communities based on both protection status and 
depth, including a protection:depth interaction (Table 1) which suggests that the effect of protection 
changes based on depth. We found greater hard coral cover on shallow reefs inside the protected area 
(8.5 ± 2.9 % cover; mean ± SE) than outside (0.5 ± 0.1 %), and greater gorgonian coverage on MCEs inside 
the protected area (7.1 ± 1.6 %) than outside (1.6 ± 0.7 %) (Figure 1). No other differences were 
identified between percentage cover of major groups such as sponges, macroalgae and non-living 
substrate between areas of the same depth based on protection (Figure 1). There were major 
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differences in benthic cover between shallow reefs and MCEs, with all surveyed Cozumel MCEs existing 
as continuous reef systems dominated by sponges and calcareous macroalgae (mostly Halimeda), with 
black corals present and very little of the benthos covered by non-living substrates. This suggests that 
MCEs benthic communities outside the marine park have been protected from 
anthropogenic/environmental stressors affecting shallow reefs; which support MCEs role as deep reef 
refuges. 
 

 
Source DF Mean Square Pseudo-F p 

Protection 1 0.5 9.8 <0.001 

Depth 1 0.9 16.1 <0.001 

Site 6 0.3 4.8 <0.001 

Protection:Depth 1 0.4 7.7 <0.001 

Depth:Site 6 0.2 4.0 <0.001 

Residuals 48 0.1   

Total 63    
Table 1. Benthic PERMANOVA testing for differences in benthic community structure between different protection 
types, depths and sites, and the interactions between them. 

 
 
No difference in fish species richness was identified between shallow reefs located inside and outside 
the protected area, or between MCEs located inside and outside the protected area (Figure 2A). 
However, fish species richness was greater on shallow reefs than MCEs (F1,13=23.1, p<0.001), with a 
mean shallow reef fish species richness of 12.4 ± 0.7 species per 150 m2 in contrast to 7.6 ± 0.6 mean 
species richness per 150 m2 on MCEs. Overall we recorded 81 fish species on Cozumel reefs in this study, 
with 40 species (49.4 %) only recorded on shallow reefs, 7 species (8.6 %) only recorded on MCEs and 34 
species (42.0 %) recorded on both shallow reefs and MCEs. See Appendix 2.1 for a full list of which 
species were recorded at one or both depths. We detected weak effects of protection status on both 
overall fish biomass (F1, 13=5.1, p=0.04) and commercially important fish biomass (F1,13=5.5, p=0.04), with 
greater fish biomass associated with sites within the protected area on both shallow reefs and MCEs 
(Figure 2B, 2C).  
 

                                                  
                                                                                   Fig 2. Fish richness and biomass 
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We tested fish length distributions using kernel density estimates and permutational tests, comparing 
inside and outside the protected area, finding that for shallow reefs outside the protected area a greater 
proportion of the fish are of smaller body length (Figure 3A). This pattern is even more extreme when 
considering only commercially valuable species on unprotected shallow reefs (Figure 3C). In contrast, on 
MCEs there are less clear differences between fish length distributions inside and outside the protected 
area. While there are statistically significant differences in the length distribution for all recorded MCE 
fish, this appears to be driven by differences in the proportion of smaller fish in the 0-100mm length 
range with larger bodied fish showing similar proportions (Figure 3B). When specifically comparing 
commercially valuable fish on MCEs, we found no difference in the fish length distributions based on 
protection status (Figure 3D). 

                                         

Fig. 3. Fish length distributions inside and outside the protected area. Grey shaded regions represent one 
standard error either side of the null model 

Objective 3 

Immediately following the completion of fieldwork we held a meeting with CONANP to provide a 
detailed breakdown of our survey results. This meeting included our first preliminary data on the health 
and condition of the MCEs within the marine protected area that CONANP is responsible for managing. 
In November 2016 the project was presented at the Gulf and Caribbean Fisheries Institute Conference in 
the Cayman Islands, with an attendance of about 200 representatives of different areas in the Caribbean, 
including conservation managers with a particular interest in fisheries management (Fig. 4a). Later that 
month, a public talk to generate awareness and present preliminary results of the project was given at 
the Cozumel Main Auditorium. Approximately 150 local community members attended the public talk at 
Cozumel Auditorium, including many dive centre owners and staff, increasing awareness of deeper reef 
communities within the local community (Fig. 4b). In April 2017, an oral presentation of the project main 
results was given at the Student Conference on Conservation Science, University of Cambridge, UK, where 
more than a hundred conservationists from various different countries were present.  (Fig. 4c) 
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Fig. 4a – Cozumel Auditorium, Mexico                            Fig. 4b – GCFI Conference, Grand Cayman               Fig. 4c – SCCS, Cambridge, UK 

 

Communication & Application of results 
 

 Meetings with local reef managers to inform on plans, development and results were held 
before, during and after field work 

 Currently preparing a report with results and suggestions for local managers in order to integrate 
MCEs into the current management plan 

 Results are currently being prepared for two conservation science publications 

 In November 2016, a talk on project results was given by project leader at a local venue to 
inform community members and to create awareness about importance of MCEs and the need 
of adequate management - Cozumel main Auditorium (Fig. 4a). About 150 local community 
members attended 

 In early November 2016, the project was presented at the Gulf and Caribbean Fisheries Institute 
at Grand Cayman. More than 200 representatives of different areas in the Caribbean attended 
(Fig. 3b).  –This led to a short publication in the conference proceedings: Gress E, Arroyo-Gerez 
M, Wright G, Andradi-Brown DA. (in press) Mesophotic coral ecosystems act as deep reef refuges 
for fish populations in Cozumel, Mexico. Proceedings of the Gulf and Caribbean Fisheries Institute 

 In April 2017 an oral presentation on the projects main results was given at the Student 
Conference on Conservation Science,  University of Cambridge, UK., where more than a hundred 
conservationist from various different countries were present (Fig. 4c). 

 Derived from the project, team members are currently working on a specific case study on black 
corals –key organisms on MCEs - that have been harvested since the early 60’s without adequate 
regulations around Cozumel 

Monitoring and Evaluation 
 
No previous information on the biodiversity or state of mesophotic coral ecosystems existed from 
Cozumel (and Mexico). Therefore, there have been no intentions to include them in the reefs 
management plans prior to this project. We have created baseline data of these ecosystems around 
Cozumel, and have conducted awareness events locally and internationally. The first mean of evaluation 
will be the management plan (the document) that includes MCEs with a plan to address the issues that 
threaten them. Cozumel coral reefs surveys –from shallow and MCEs will then provide information on 
any changes occurring.    
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Achievements and Impacts 
 

 Objective 1&2 - To conduct surveys inside the National Marine Park and in areas with no 
protection to assess the impact of protection on both shallow and MCEs. Identify the overlap in 
species depth distributions, abundance and biomass between shallow reefs and MCEs. To 
provide the first scientific information on MCEs biodiversity and state around Cozumel inside and 
outside the marine protected area (MPA). 

-We collected baseline information of crucial ecosystems and corroborated the hypothesis that MCEs are 
acting as reef refuges in the region. We have generated data and provided evidence of which organisms 
are being protected from disturbances affecting shallow reefs. First information of species connectivity 
was also documented highlighting their importance. Also, by testing the effect of protection we also 
identified that factors such as water quality, fisheries and harvesting of black corals need to be 
addressed by marine park managers. 
 

 Objective 3 - Communicate findings to local managers and community members to inform on 
current state of MCEs and to generate awareness. International communication of our results 
will serve to inform the Mesoamerican Barrier Reef System reef managers and community; and 
to create awareness at a global scale.     

- We have informed local managers of preliminary results and will carry on collaborating with them at 
different levels. We are helping them establish reef monitoring protocols that will include MCEs. We are 
currently working on the full report for managers that will contain detailed findings - baseline data and 
recommendations. The scientific evidence that we are providing will contribute to a wider evidence 
package they are building to leaver more support from national government to address local factors 
threatening reefs in Cozumel. Distribution of the information and community awareness has been 
achieved locally and internationally.  
 

Capacity Development and Leadership capabilities  
 
The team has developed many leadership skills through the coordination and execution of the fieldwork 
surveys. The logistics required to undertake survey work at 55 m depth are highly complex, and when 
faced with new conditions (high current) on the reefs of Cozumel the team had to work with scientific 
partners to adapt existing internationally recognized protocols for reef health assessment to enable 
them to be safely conducted at depth. 
 
Different team members have gained various additional specific skills: 
 
Erika has received training in statistics and scientific paper writing as part of the project. Erika has also 
become recognized as an early career conservation leader in mesophotic reef conservation in the region. 
This has come though working directly with CONANP staff, and through wider contact with staff at other 
marine conservation organizations in Mexico and the Mesoamerican Barrier Reef System more widely 
(such as Healthy Reefs, AGGRA, Bay Islands Conservation Association, Roatan Deep Sea Research 
Institute) when discussing the results of the project. This has now led to Erika being invited by Kimberly 
Pluglise (NOAA) to lead a review chapter for the Springer book Coral Reefs of the World on the ecology 
of and current conservation management approaches to mesophotic reefs in the Mesoamerican Barrier 
Reef System. 
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Dominic has been involved in several ecological research projects before during his PhD, however this 
was the first project which directly focused on conservation. Dominic gained a lot from reviewing the 
workshop materials with Erika in learning how to focus and structure a conservation project, with clear 
indicators that we have achieved our goals. Dominic also found the experience of teaching statistics and 
supporting the other team members with scientific paper writing a rewarding experience, developing 
communication skills to divulge and teach scientific material. 
 
Maria’s academic background was more focused on social sciences and environmental governance. She 
learned new software packages for analysis of coral reef health data (Coral Point Count - for benthic 
analysis) and got to understand and embrace the relevance of Mesophotic Coral Ecosystem. She is now 
able to share the information with the local community and visitors.  

Conclusion 
 
By providing the first benthic and fish scientific information of MCEs around Cozumel, we not only 
produced baseline data; we set a holistic approach for management of coral reefs that include MCEs, not 
just shallow areas. There is now a much better understanding of the state of the reefs around Cozumel 
and factors affecting them. Our inputs and collaboration with local managers will aid and enrich local 
reef management plans. We are also raising general awareness of MCEs as potential refuge habitats 
and/or their possible threats in the region and internationally. Our results indicate that MCEs do act as 
deep reef refuges for commercially valuable fish species and for some benthic communities. However, 
we also identified some of the threats occurring, such as fisheries widespread negative effect on both 
shallow and MCEs regardless of protection. We also identified another threat to a key MCEs organism, 
the black corals. As a continuation of this project we aim to present scientific evidence required to 
inform the regulatory framework governing the management of black corals in Mexico. 

Problems encountered and lessons learnt  
  
The project would have been impossible to succeed without the experienced help by the team members 
on monitoring and technical diving techniques. Challenging environmental conditions had to be 
addressed and new monitoring techniques developed in order to conduct the surveys. Another 
important strength of the team is the diverse set of connections, both local and international. That 
helped at different levels and situations, such as being able to have access to the specialized equipment 
or have the possibility to share our findings internationally. One problem was the size of the team, we 
underestimated the amount of work the project required and three members were definitely not 
enough for such big task in the field. We also did not realize how much work and time would be required 
to complete statistical analysis and write the reports, present the results and publish papers and 
complete the project after the initial data collection. In the future we have to make sure we include 
more participants and plan a longer timeline to ensure we can stick to generating our expedition output 
on time. 

In the Future 
 
One of the project main findings was the vulnerability of a key benthic community for the MCEs – the 
black corals. We conducted specific black coral surveys as part of the field work. Cozumel’s famous black 
coral reefs have been overharvested for jewellery since the 1960’s. The government implemented 
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annual harvest quotas/permits in the late 90’s. However, no harvest quota evaluation has ever been 
previously conducted. We’ll conduct statistics and prepare a scientific publication and a report for local 
managers comparing black coral densities/colony sizes 1997-2016. Therefore, we will provide reliable 
scientific evidence to influence conservation decision-making that can protect black corals in Mexico.  

Financial Report 
 
Itemized expenses Total CLP 

Requested 
(USD)* 

Total CLP 
Spent 
(USD) 

% 
Differe
nce 

Details & Justification  
(Justification must be 
provided if figure in column 
D is +/- 25%) 

PHASE I - PROJECT PREPARATION         

Communications 
(telephone/internet/postage) 

        

Field guide books, maps, journal articles 
and other printed materials 

        

Insurance 500.00 468.86 -6%   

Visas and permits         

Team training         

Reconnaissance   194.90     

Other (Phase 1) 1,900.00 1748.70 -8%   

EQUIPMENT         

Scientific/field equipment and supplies 900.00 890.00 -1%   

Photographic equipment 400.00 497.00 24%   

Camping equipment         

Boat/engine/truck (including car hire) 2,500.00 2741.53 10%   

Other (Equipment)   441.00     

PHASE II - IMPLEMENTATION         

Accommodation for team members and 
local guides 

1,000.00 1067.40 7%   

Food for team members and local guides  1,300.00 1250.00 -4%   

Travel and local transportation (including 
fuel) 

500.00 500.00 0%   

Customs and/or port duties         

Workshops 400   -100% We did not spend extra on 
the workshops 

Outreach/Education activities and 
materials (brochures, posters, video, t-
shirts, etc.) 

500.00 400.00 -20%   

Other (Phase 2)         

PHASE III - POST-PROJECT EXPENSES         

Administration         

Report production and results 
dissemination 

800.00 500.00 -38% We could not spend more  

Other (Phase 3)         

Total 10,700.00 10,699.39     
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Appendices  
 
Appendix 1. CLP M&E measures 
 
 

Output Number Additional Information 

Number of CLP Partner Staff involved in mentoring the 
Project       3 

 Stuart Paterson, Kiragu Mganwi, 
Cristina Imrich 

Number of species assessments contributed to (E.g. IUCN 
assessments)       3 

Black coral species we surveyed for 
Mexican Government for evaluation of 
harvesting rates 

Number of site assessments contributed to (E.g. IBA 
assessments)       8 

 Conducted baseline assessments of 
reef health following internationally 
recognized reef health survey methods 
at 8 sites 

Number of NGOs established       0   

Amount of extra funding leveraged ($)      $1,500 

 Student Conference of Conservation 
Science grant funding leveraged to 
present  and continue with the project 

Number of species discovered/rediscovered 
     0 

 
Number of sites designated as important for biodiversity (e.g. 
IBA/Ramsar designation)      0   

Number of species/sites legally protected for biodiversity 
     2  Still in process 

Number of stakeholders actively engaged in species/site 
conservation management       2  CONANP and Healthy Reefs Initiative 

Number of species/site management plans/strategies 
developed 

      2 

 Inclusion of MCEs in management 
plans. Harvesting of Mexican black 
corals sustainability assessment 

Number of stakeholders reached 
      3 

 CONANP, Healthy Reefs Initiative, 
Roatan Deep Sea Research Institute 

Examples of stakeholder behavior change brought about by 
the project       2 

 All three stakeholders are willing to 
continue support to achieve objectives 

Examples of policy change brought about by the project 
      2  Still in the process 

Number of jobs created       0   

Number of academic papers published 

      1 (2 
further in 
prep.) 

Accepted: 
Gress E, Arroyo-Gerez M, Wright G, 
Andradi-Brown DA. (in press) 
Mesophotic coral ecosystems act as 
deep reef refuges for fish populations in 
Cozumel, Mexico. Proceedings of the 
Gulf and Caribbean Fisheries Institute 
 
In prep: 
Gress E, Arroyo-Gerez M, Wright G, 
Andradi-Brown DA. (in prep) First 
characterisation of mesophotic coral 
ecosystems of Cozumel, Mexico, 
Caribbean. Target journal: Royal Society 
Open Science 



16 

 

 
Gress E, Stuart Fulton, Andradi-Brown 
DA (in prep) Assessing changing 
population structure in historically 
overexploited black corals in Cozumel, 
Mexico. Target journal: Plos One 

Number of conferences where project results have been 
presented 

      3 

 Gulf and Caribbean Fisheries Institute 
Conference, Student Conference for 
Conservation Science and Cozumel 
Auditorium 

 
 
Appendix 2. Fish and coral species lists 
 
Appendix2.1 Fish species observed on shallow reefs (15 m) and MCEs (55 m) at surveyed sites 
around Cozumel  

Family Genus Species 
Trophic group Shallow 

Reef MCE 
Authority 

Acanthuridae Acanthurus bahianus Herbivore Observed Observed Castelnau, 1855  

Acanthuridae Acanthurus chirurgus Herbivore Observed Observed Bloch, 1787 

Acanthuridae Acanthurus coeruleus 

Herbivore 

Observed Observed 

Bloch & Schneider, 
1801 

Balistidae Balistes vetula Invert. Feeder Observed Observed Linnaeus, 1758  

Balistidae Canthidermis sufflamen Planktivore Observed - Mitchill, 1815 

Balistidae Melichthys niger Planktivore Observed - Bloch, 1786 

Balistidae Xanthichthys ringens Planktivore  Observed Observed Linnaeus, 1758 

Carangidae Caranx crysos Piscivore Observed Observed Mitchill, 1815 

Carangidae Caranx latus Piscivore Observed - Agassiz, 1831 

Carangidae Caranx ruber Piscivore Observed Observed Bloch, 1793 

Chaetodontidae Chaetodon capistratus Invert. Feeder Observed Observed Linnaeus, 1758  

Chaetodontidae Chaetodon ocellatus Invert. Feeder Observed Observed Bloch, 1787 

Chaetodontidae Chaetodon sedentarius Invert. Feeder Observed Observed Poey, 1860  

Chaetodontidae Chaetodon striatus Invert. Feeder Observed Observed Linnaeus, 1758  

Chaetodontidae Prognathodes aculeatus Invert. Feeder - Observed Poey, 1860 

Grammatidae Gramma loreto Invert. Feeder Observed - Poey, 1868  

Haemulidae Anisotremus surinamensis Invert. Feeder Observed - Bloch, 1791 

Haemulidae Anisotremus virginicus Invert. Feeder Observed - Linnaeus, 1758 

Haemulidae Haemulon carbonarium Invert. Feeder Observed - Poey, 1860 

Haemulidae Haemulon flavolineatum Invert. Feeder Observed - Desmarest, 1823 

Haemulidae Haemulon macrostomum Invert. Feeder - Observed Günther, 1859 

Haemulidae Haemulon melanurum Invert. Feeder Observed - Linnaeus, 1758 

Haemulidae Haemulon parra Invert. Feeder Observed - Desmarest, 1823 

Haemulidae Haemulon plumierii Inver. Feeder Observed Observed Lacepède, 1801 

Haemulidae Haemulon sciurus Invert. Feeder Observed - Shaw, 1803 

Haemulidae Haemulon steindachneri Invert. Feeder Observed - Jordan & Gilbert, 1882 

Holocentridae Holocentrus adscensionis Invert. Feeder - Observed Osbeck, 1765 

Kyphosidae Kyphosus sectatrix Omnivore Observed - Linnaeus, 1758 

Labridae Bodianus rufus Invert. Feeder Observed - Linnaeus, 1758 

Labridae Clepticus parrae Planktivore 
Observed - 

Bloch & Schneider, 
1801 

Labridae Halichoeres bivittatus Invert. Feeder Observed - Bloch, 1791 

Labridae Halichoeres garnoti Invert. Feeder Observed Observed Valenciennes, 1839 

Labridae Halichoeres maculipinna 
 
Invert. Feeder Observed Observed 

Müller & Troschel, 
1848 

Labridae Halichoeres pictus Invert. Feeder Observed - Poey, 1860 
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Appendix 2.2 Hexacorallia: Screlactinian and Antiphataria coral species observed on shallow 
reefs (15 m) and MCEs (55 m) at surveyed sites around Cozumel. 
 

Labridae Halichoeres radiatus Invert. Feeder - Observed Linnaeus, 1758 

Labridae Thalassoma bifasciatum Planktivore Observed Observed Bloch, 1791 

Lutjanidae Lutjanus analis Invert. Feeder/piscivore Observed - Cuvier, 1828 

Lutjanidae Lutjanus apodus Invert. Feeder/piscivore Observed Observed Walbaum, 1792 

Lutjanidae Lutjanus buccanella Piscivore Observed - Cuvier, 1828 

Lutjanidae Lutjanus griseus Invert. Feeder/piscivore Observed - Linnaeus, 1758 

Lutjanidae Lutjanus mahogoni Invert. Feeder/piscivore Observed Observed Cuvier, 1828 

Lutjanidae Lutjanus synagris Invert. Feeder/piscivore Observed - Linnaeus, 1758 

Lutjanidae Ocyurus chrysurus Invert. Feeder/piscivore Observed Observed Bloch, 1791 

Malacanthidae Malacanthus plumieri Invert. Feeder Observed - Bloch, 1786 

Monacanthidae Aluterus scriptus Omnivore Observed - Osbeck, 1765 

Monacanthidae Cantherhines pullus Invert. Feeder Observed - Ranzani, 1842 

Mullidae Pseudupeneus maculatus Invert. Feeder Observed - Bloch, 1793 

Ostraciidae Acanthostracion polygonius Invert. feeder Observed - Poey, 1876 

Pomacanthidae Holacanthus ciliaris Invert. Feeder Observed Observed Linnaeus, 1758 

Pomacanthidae Holacanthus tricolor Invert. Feeder Observed Observed Bloch, 1795 

Pomacanthidae Pomacanthus arcuatus Invert. Feeder Observed Observed Linnaeus, 1758 

Pomacanthidae Pomacanthus paru Invert. Feeder Observed Observed Bloch, 1787 

Pomacentridae Abudefduf saxatilis Invert. Feeder Observed - Linnaeus, 1758 

Pomacentridae Chromis cyanea Planktivore Observed Observed Poey, 1860 

Pomacentridae Chromis insolata Planktivore Observed Observed Cuvier, 1830 

Pomacentridae Chromis multilineata Planktivore Observed - Guichenot, 1853 

Pomacentridae Microspathodon chrysurus Herbivore Observed - Cuvier, 1830 

Pomacentridae Stegastes adustus Herbivore Observed Observed Troschel, 1865 

Pomacentridae Stegastes diencaeus 
 
Herbivore Observed - 

Jordan & Rutter, 1897 

Pomacentridae Stegastes leucostictus 
 
Herbivore Observed - 

Müller & Troschel, 
1848 

Pomacentridae Stegastes partitus Herbivore Observed Observed Poey, 1868 

Pomacentridae Stegastes planifrons Herbivore Observed - Cuvier, 1830 

Pomacentridae Stegastes variabilis Herbivore Observed - Castelnau, 1855 

Scaridae Scarus coeruleus Herbivore Observed - Edwards, 1771 

Scaridae Scarus iseri Herbivore Observed Observed Bloch, 1789 

Scaridae Scarus taeniopterus Herbivore Observed - Lesson, 1829  

Scaridae Scarus vetula 
 
Herbivore Observed Observed 

Bloch & Schneider, 
1801  

Scaridae Sparisoma aurofrenatum Herbivore Observed Observed Valenciennes, 1840 

Scaridae Sparisoma chrysopterum 
 
Herbivore Observed Observed 

Bloch & Schneider, 
1801 

Scaridae Sparisoma rubripinne Herbivore Observed Observed Valenciennes, 1840 

Scaridae Sparisoma viride Herbivore Observed Observed Bonnaterre, 1788 

Scorpaenidae Pterois volitans Piscivore / Invert. Feeder - Observed Linnaeus, 1758 

Serranidae Cephalopholis cruentata Piscivore - Observed Lacepède, 1802 

Serranidae Cephalopholis fulva Piscivore Observed Observed Linnaeus, 1758 

Serranidae Epinephelus adscensionis Invert. Feeder/piscivore Observed - Osbeck, 1765 

Serranidae Hypoplectrus nigricans Invert. Feeder Observed - Poey, 1852 

Serranidae Mycteroperca bonaci Piscivore - Observed Poey, 1860 

Serranidae Serranus tigrinus Invert. Feeder Observed - Bloch, 1790 

Sphyraenidae Sphyraena barracuda Piscivore Observed - Edwards, 1771 

Tetraodontidae Canthigaster rostrata Invert. Feeder Observed Observed Bloch, 1786 

Genus Species Shallow Reef MCE Authority 

Diploria labyrinthiformis Observed - Linnaeus, 1758 

Eusmilia fastigiata Observed - Pallas, 1766 
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 Gress E, Arroyo-Gerez M, Wright G, Andradi-Brown DA. (in press) Mesophotic coral ecosystems 
act as deep reef refuges for fish populations in Cozumel, Mexico. Proceedings of the Gulf and 
Caribbean Fisheries Institute 

In prep: 

 Gress E, Arroyo-Gerez M, Wright G, Andradi-Brown DA. (in prep) First characterisation of 
mesophotic coral ecosystems of Cozumel, Mexico, Caribbean. Target journal: Royal Society Open 
Science 

 

 Gress E, Stuart Fulton, Andradi-Brown DA (in prep) Assessing changing population structure in 
historically overexploited black corals in Cozumel, Mexico. Target journal: Plos One 
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