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Seasonal, annual, and long-term trends in commercial fisheries for aggregating reef fishes in the Gulf of 
California  
 
Brad Erisman, Scripps Institution of Oceanography, berisman@ucsd.edu 
              
In order to assess the contribution of fish spawning aggregations to commercial marine fisheries in the Gulf of 
California, we investigated associations between the timing of spawning aggregations and monthly trends in 
commercial landings and ex-vessel revenues for aggregating reef fishes in the southwest Gulf of California, and we 
compared recent and historical landings of aggregating species groups from the entire Gulf.  Aggregating species 
comprised the eight most important commercial reef fish fisheries of the Southwest Gulf with respect to landings and 
ex-vessel revenues, and peaks in landings and revenues for most of these species coincided with the timing and 
location of their spawning aggregations. Comparisons of past and present landings showed an expansion of targeted 
species, increased landings for most aggregating species, and declines in the landings of several large-bodied 
species. Our results suggest that targeted management of spawning aggregations is needed for some but not all 
species, assessments on the interaction between fisheries and spawning aggregations are needed for most species, 
and restrictions on certain gear types are necessary to create sustainable fisheries for aggregating fishes in the Gulf. 
 
DataMARES: Marine Access Repository for the Gulf of California, Mexico  
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In Mexico, a large body of well-inventoried fishing information is being generated. However, this data is often hard to 
find with only a few of the essential datasets having been compiled, analyzed, and distributed at an appropriate 
spatial or temporal scale. This lack of availability and accessibility of information hampers effective planning and 
decision-making. We created an open source interactive platform called DataMARES to address the need for 
accessible, secure, and robust data related to marine ecosystems. We have compiled more than 2,000,000 records 
of fishing data, now available in DataMARES. Additionally, 15 years of underwater ecological monitoring have also 
been incorporated. A data management tool to capture, synchronize and view all information collected by users was 
also developed. The software was designed to facilitate the capture and access to information, which can be 
exported into other software for analysis. DataMARES are an open forum through which everyone interested in the 
preservation of marine ecosystems, have equal opportunity to disseminate scientific information. We believe that 
access to scientific information will increase stakeholder participation in conservation. Finally, the participation of 
different scientific institutions will open the opportunity to build a collaborative center of information and promotes 
open science in the region. 
 
Linking fish biomass, geomorphology, and community assemblages to assess the health of reefs in the Gulf 
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Brad Erisman, Scripps Institution of Oceanography    
 
Recovery of reef fish biomass is a pervasive goal in management and conservation of reefs. Potential biomass of a 
reef, however, is a function of the reef’s community assemblage and the relationship between them is poorly 
understood. Using underwater visual transects to sample rocky reefs in the Gulf of California, Mexico; we sampled 
147 sites across 1200 kilometers to test this relationship. With standard ordination techniques and 51-reef community 
assemblage’s variables, we identified three interpretable axes of a gradient of total fish biomass and reef community 
assemblages that explained 14.9%, 13.5%, and 8.3% of the total variance. Significantly higher total biomass was 
found in reefs with complex geomorphologic structure compared to reefs with simple geomorphologic structure. The 
relative biomass of low-trophic level fishes was significantly higher on unprotected or open access reefs, whereas the 
relative biomass of top predators was significantly higher on reefs within protected no take marine reserves. Five 
community assemblage’s variables captured a simplified “reef health index” that correlates significantly with the more 
in-depth and complex ordination analysis of 51 variables. This reef health index provides an intuitive and rapid 
assessment method, for informing restoration towards high biomass states of reef community assemblages. 
 
Designing a network of fully-protected marine reserves for the coastal rocky-reefs of the Midriff Islands 
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The Midriff Islands Region in the Gulf of California is recognized over the world as an excellent area for industrial 
(sardine and hake), small-scale (catching 70 species) and sport fisheries. The terrestrial part of the 45 islands in the 
region is protected, and there are three marine protected areas, which include multiple uses zones and relatively 
small no-take zones or fully-protected marine reserves.  We compile all the available information for this region, 
including more than 80,000 records from subtidal censuses of 300 invertebrates and fish species, fishing zones 
resulted from 346 interviews to fishermen, Atlantis Model opportunity-cost results, couple (oceanographic and 
genetics) connectivity models, among other data, to design a network of fully-protected marine reserves that 
incorporate connectivity and climate change.  The information was processed with Marxan software to identify sites 
to be protected in the region in the near years to come under one of the following conservation/management tools: a) 
new core-zones inside the current MPAs under the National Commission on Natural Protected Areas (CONANP), b) 
fisheries refuge under the National Commission of Fisheries and Aquaculture (CONAPESCA), or c) community 
agreements. 
 
We need stories in order to live  
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I will show the short documentary I shot in September 2013 during a study in the Gulf of California by a group of 
marine biologists and will talk about how to tell stories engaging an audience to make them want to “save the world”, 
even just a little bit. 
 
The Effects of Social Capital on Local Stakeholders’ Cooperation in Marine Conservation Governance  
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Active stakeholder engagement and effective institutions are fundamental to achieving successful marine 
conservation outcomes. Here we report on an integrative, international research program to investigate the role of 
various forms of institutions in enabling sustainable small-scale fisheries in Mexico’s Gulf of California.  By bringing 
together knowledge and tools from diverse disciplines, including anthropology, ecology, economics, and institutional 
analysis, we demonstrate how local stakeholders are able to sustain marine resources and promote human well–
being. The effectiveness of cooperation depends on the extent of social capital among stakeholders, based on 
statistical analysis of surveys conducted with 546 fishers of four small-scale fishing communities adjacent to four 
marine protected areas (MPAs) in the Gulf of California. Within this context, we define cooperation as participation in 
various activities that are pertinent to the implementation and management of MPAs, including involvement in a 
creation of management plans, in fisheries and conservation oriented committees and councils, and in inspection and 
surveillance activities. Preliminary analysis suggests that social capital affects participation; however, the relative 
importance of particular components of social capital varies across different forms of participation. For example, trust 
among stakeholders is more important in rulemaking procedures than it is in daily management activities. These 
findings have practical relevance for the governance of MPAs in the Gulf of California and elsewhere. 
 
A decadal comparative study of food webs and fishing landings of rocky reefs  
 
Alexandra Sánchez-Rodríguez, Centro para la Biodiversidad Marina y la Conservación, A.C., 
alexandra@gocmarineprogram.org  
Ismael Mascareñas-Osorio, Centro para la Biodiversidad Marina y la Conservación, A.C.  
Marco Octavio Aburto-Oropeza, Scripps Institution of Oceanography  
Gustavo Hinojosa-Arango, Centro para la Biodiversidad Marina y la Conservación, A.C.    
         
For several decades fishing stocks worldwide had declined due to overfishing. Diminished or overexploited fisheries 
are common and we have recorded the testimony of fishermen on how decades ago there were higher catches and 
bigger fishes. Fisheries are being influenced by changes in the economy, management, fishing technologies, illegal 
catching or target species. All this reflects in the composition of catches and therefore in the trophic level observed 
on sites. In 2004 Sala et al demonstrated that artisanal fisheries in the Gulf of California have changed from capture 
large species of higher levels of the food chain to capture small species of lower trophic levels. Changes in the Gulf 
of California have been accelerated in the last decade. It is increasingly common that species, which were not 
exploited before, now are captured in local communities. In this study we analyzed the fisheries data from official and 
non-official sources to understand what is the present state of the fisheries in the Gulf and compare them with data 
collected by scuba of the communities that inhabit the rocky reefs of the zone. Information was compared with 
previous studies to establish trends on rocky reef communities and the fisheries that relay on them. 
 
Wanted dead, or alive! Economic benefits from marine ecotourism  
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Marine resources sustain millions of people around the world, mainly through diverse fisheries. Ecotourism has also 
contributed to coastal economies for decades, but has more recently grown exponentially as a global industry and 
currently generates over US$50 billion per year in expenditures. As the problems and scale of local and global 
overfishing are increasingly recognized, we must act to achieve sustainable fisheries, but also to identify and promote 
alternative uses of marine resources, such as ecotourism opportunities. Drawing from a global database compiled 
from many individual sources, I place estimates of economic benefits from ecotourism in a wider resource 
management context and discuss the evolution and likely future of ecotourism as an industry. Ecotourism cannot by 
itself solve global overfishing issues, but is certainly a powerful tool to aid in local marine resource management, and 
plays an increasingly important role in international governance agreements. 
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Distribution and composition from species of epinephelidae and serranidae (pisces) with commercial 
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This study contributes to the review of the old family Serranidae, by checking the composition and geographical 
distribution of species of the coast of Baja California Sur. We collected samples in 22 fishing areas in the Pacific and 
Gulf of California. Eleven campaigns between April 2009 and December 2011 took place; drift-nets 4" to 7", wire 
traps, longlines and handlines were used. Specimens were taxonomically identified and classified according to Craig, 
Sadovy and Heemstra, 2011. The specific distribution has been updated with field data and with the help of the 
Global Biodiversity Information Facility portal. We found eleven species of the Epinephelidae family and six species 
of the Serranidae family. The 17 species of commercial value represented the 38.6% of the known species for the 
Mexican Pacific. Epinephelidae includes the genus Cephalopholis, Epinephelus, Hyporthodus, Mycteroperca and 
Paranthias; while Serranidae, contains the genera Diplectrum, Hemanthias and Paralabrax. Cephalopholis 
panamensis and Epinephelus quinquefasciatus, have no occurrences in the Pacific coast, by the other hand 
Paralabrax nebulifer is not recorded into de Gulf of California. The categories of commercial importance of the 
reported species are analyzed and maps are displayed with their distribution patterns. 
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