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IN THE GULF OF CALIFORNIA:  

1998-2017 

Celebrating 20 Years of 

DATA ANALYSIS AND RESULTS
The analysis of the LTEMP data is conducted by an in-

terdisciplinary team of GCMP researchers and its part-

ners. The data and results are open-access and available 

through our dataMares online repository. These data 

have been used in 27 student theses and 54 peer-re-

viewed articles, covering a wide range of topics from 

taxonomy to marine protection and ecology. The GCMP 

used these data to create a Reef Health Index, a way to 

score the health of the GC’s rocky reefs. 

Over the past 20 years, the Gulf of California Marine Program’s (GCMP) Long Term Ecological 
Monitoring Program (LTEMP) has provided the longest running baseline and most rigorous scientific 

protocol for monitoring sub-tidal marine fauna in the Gulf of California (GC). Consistent data gathering 
and analysis, paired with effective communication of ecological monitoring results, has drawn cross-
sector involvement in the conservation and management of Mexico’s marine and coastal resources.

MONITORING
The LTEMP focuses on four main factors concerning fish and 

invertebrates: diversity, density, biomass, and size. Since 

1998, the GCMP has monitored over ten-thousand transects 

on both sides of the Baja Peninsula and across different un-

derwater habitats. They were the first to study several unique 

sites, defining an ecological baseline necessary for future 

research. By monitoring inside and outside of marine pro-

tected zones, like Cabo Pulmo National Park and Loreto Bay 

National Park; and Fisheries Refuges, like the San Cosme - 

Punta Coyote Corridor, we measure the efficacy of conserva-

tion and fisheries management tools over time. 

CAPACITY BUILDING
The GCMP’s team of biologists at the Centro para la Bio-

diversidad Marina y la Conservación in La Paz, Mexico co-

ordinate underwater data collection in collaboration with 

academics, tourism professionals, nongovernment organi-

zations, local communities, and decision-makers. Over 29 

institutions have been involved in facilitating the program 

on the ground. The GCMP has offered six monitoring 

courses since 2011, through which 94 students have been 

trained. In 2014, they published their Long-Term Monitor-

ing Protocol for other organizations to implement. 



1998: LTEMP commences in Baja California 
Sur, Mexico, with just four individuals: 
Octavio Aburto, Enric Sala, Carlos Sánchez, 
and Gustavo Paredes.
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2004: Findings conclude that the average catch length in GC fisheries 
decreased by 45 cm over 20 years. From 1970 to 2000, fishing pressure 
also shifted focus to species at lower trophic levels which subsequently 
altered the fish community structure of the GC.

2006: Nautilus Explorer expedition conducts the first base-
line study of the Revillagigedo Archipelago. Throughout 
this trip, researchers record 122 species and observe leather 
bass (Dermatolepis dermatolepis) spawning behavior.

2001: Four groups of reef fish species, each representing  species of similar life 
history characteristics and distributions (between habitats and seasons), are de-
scribed at Los Islotes, La Paz, B.C.S. It is revealed that greater structural com-
plexity of habitats correlates with greater species richness and abundance.

2007: The abundance of juvenile Leopard grouper (Mycteroperca rosacea) is found to be determined by the 
availability of the brown sargassum algae (Sargassum spp.) in shallow, rocky-bottoms habitats. The amount of 
sargassum, in turn, is determined by variation in climate with a preference of colder years. Understanding these 
relationships enables the creation of fisheries management plans for individual species such as M. rosacea. 

2002: LTEM data are used in the first Gulf-wide environmental assessment and in a quantitative approach 
for designing networks of marine reserves. The report concludes that a network covering 40% of the GC’s 
rocky reef habitat could fulfill conservation goals while reducing social conflict, and suggests the percentage 
of protection for each marine habitat. The study identifies 13 sites as priority areas for marine reserves.
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2016: Monitoring data shows that the community structure of sessile 
invertebrates in the GC is dominated by cnidarians (55%), followed by 
echinoderms (20%), sponges (6%), and chordates (6%), with species diversity 
higher in the northern and central regions of the GC.
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2009: Yellow snappers (Lutjanus argentiventris) 
spend their juvenile years in mangrove habitats. 
When sub-adults migrate to deeper reefs, their 
density decreases exponentially as distance from 
mangrove nurseries increases. 

2009: GCMP estimates a 463% recovery 
of fish biomass in Cabo Pulmo National 
Park between 1999 & 2009, the largest 
measured in a marine reserve worldwide.

2011: The GCMP’s first 
annual workshop training 
students on the LTEMP’s 
methodology is held in La Paz.

2012: The GCMP establishes 
public access to the LTEMP’s 
data with the release of the 
online platform dataMares.

2012: “Paper Parks” are marine 
protected areas that fail to meet 
established goals due to insufficient 
no-take zones, enforcement and 
community involvement.

2014: The LTEM Protocol, Protocolo de Monitoreo para 
Ambientes Marinos Costeros, is published.

2014: Results show that reefs that are more frequently fished have less species diversity 
and demonstrate higher densities of invertebrates, such as sea stars and sea urchins. At 
healthier, unfished reefs, there are bigger carnivorous and piscivorous fish, less sea urchins, 
sea stars and herbivores than at degraded and heavily fished reefs.

2015: A Reef Health Index (RHI), based 
on 15 yrs of LTEM data, is established 
and reveals that 68% of reefs in the GC 
are in a poor state of health. 
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The First Ten Years 1998 - 2007 The Last Ten Years 2008 - 2017 



348 reefs monitored

species counted

transects conducted

courses taught

hours underwater

students trained

hectares monitored

theses written

organisms counted

participating institutions

scientific publications

10,703

2,574 
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Using Science to Influence Conservation

The GCMP’s LTEMP enables scientists, stakeholders, and decision-makers to understand the complex ecology of the 

Gulf of California, and to differentiate between effects resulting from natural trends and man-made pressures. Such a 

long-standing history of underwater monitoring provides perspective to better understand the health and dynamics of 

marine habitats and sustainable fisheries management.  


