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Northwestern Mexico conforms the southern limits of the 
northeast Pacific Ocean along an extensive ecotone 
between the temperate California Current System and the 
tropical North Equatorial Countercurrent birthplace.  The 
very peculiar extension and position of the Baja California 
Peninsula nearly duplicates this transition area, with 
mixtures of both temperate and tropical species along its 
west coast and in the Gulf of California, also known as the 
Sea of Cortés.  This long, deep (to 1,500 m) inland sea 
features mostly a rocky, narrow continental shelf west 
coast, and a sandy, wider continental shelf east coast; a 
dynamically mixed central area results from the 
compressed passages between the large islands and a huge 
tidal flow.  The west coast of the Peninsula is mostly rocky 
and with a narrow continental shelf, except at the 
Sebastián Vizcaíno Bay and the Gulf of Ulloa, that have a 
wider, soft-bottomed shelf.  I will refer only to this area, 
leaving aside the rest of the Mexican seas. 
 

 
Fig. 1 Subarctic Mexico. 
 

A bit of history and institutional identification 
 
Although there are many published records of scientific 
activities by foreigners back to the early 1880s both at the 
west coast and in the gulf, and except for some attention 
given to pearl fishing at the southern gulf during the early 
1900s, mexican research in the area basically began during 
the 1940s with species descriptions by spanish immigrants 
such as Rioja, Caso and others, and fisheries-oriented 
publications by Osorio-Tafall.  The first generation of 
mexican born marine scientists began working on the area 
during the 1950s, essentially looking at the shrimp fishery 
(Cárdenas, Chapa, Núñez, etc.) from the Instituto de Pesca 
del Pacífico, a privately funded research institution located 
in Guaymas.  At the west coast, Ramírez-Granados was 
working on sardine fisheries biology. 
 
The foundation of the Instituto Nacional de 
Investigaciones Biológico Pesqueras (INIBP, the federal 
institution for fisheries research) during the early 1960s 
greatly contributed to the expansion of marine sciences in 
México, through a considerably increased number of 
people both at their central laboratory and at a number of 
field stations, including Ensenada, La Paz, Guaymas and 
Mazatlán.  By the second half of that decade, a 
México/FAO/UNDP fisheries development program 
incorporated a number of international experts and the first 
research vessel, the “Antonio Alzate”, that followed 
former primitive research cruises on old fishing boats.  
 
The 1970s saw a great expansion of marine sciences driven 
by an intensely emerging interest by the Federal 
Government that gave rise, among other things, to the 
adoption of the Exclusive Economic Zone.  The former 
INIBP, transformed into a wider national fisheries institute 
(Instituto Nacional de la Pesca, INP), reinforced their field 
stations network (nowaday called Centro Regional de 
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Investigación Pesquera, CRIP) and incorporated the 
“Humboldt” and “Onjuku”, two larger research vessels 
donated by Germany and Japan.  The Navy (Secretaría de 
la Marina Nacional, SMN) created an oceanography 
section and adopted a number of ships for marine research.  
The Water Management branch of the federal government 
(Secretaría de Recursos Hidráulicos, SRH) set up a section 
dealing with coastal lagoons and shrimp culture, and so on. 
At the educational and scientific sector, a high school 
system was created specifically oriented to marine 
activities, that has evolved to a group of senior high 
schools (Centros de Educación en Ciencia y Tecnología 
del Mar, CETMAR) and university-level professional 
centers including graduate education, the Institutos de 
Ciencia y Tecnología del Mar (ITMAR), coordinated by 
the Unidad de Ciencia y Tecnología del Mar (UECYTM) 
of the public education sector of the Federal Government 
(Secretaría de Educación Pública, SEP). 
 
Just looking at the northwest region, the National 
Autonomous University of México (UNAM) created a 
center for marine sciences and limnology (today the 
Instituto de Ciencias del Mar y Limnología, ICMyL at 
Mexico City), including a marine station at Mazatlán and 
two large, state-of-the-art research boats, the “Puma” and 
the “Justo Sierra”.  The other larger higher education 
institution in México, the Instituto Politécnico Nacional 
(IPN) created the Centro Interdisciplinario de Ciencias 
Marinas (CICIMAR) at La Paz.  Several state universities 
initiated schools and institutes dealing with marine 
sciences, as the Universidad Autónoma de Baja California 
(UABC) at Ensenada, that greatly reinforced their 
previously created Escuela Superior de Ciencias Marinas 
(ESCM) and gave rise to the Instituto de Investigaciones 
Oceanológicas (IIO).  The Universidad Autónoma de Baja 
California Sur (UABCS) began working on marine 
biology, as did the Universidad Autónoma de Sinaloa 
(UAS) at Mazatlán through its Escuela de Ciencias 
Marinas.  The Universidad de Sonora (ITSON), working 
together with the University of Arizona, stablished a center 
in Puerto Peñasco.  A private institution, the Instituto 
Tecnológico y de Estudios Superiores de Monterrey 
(ITESM) created a unit for marine studies at Guaymas. 
 
The National Council for Science and Technology 
(Consejo Nacional de Ciencia y Tecnología, CONACyT) 
also originated a number of research centers along the 
country, of which 3 have been working on marine 
sciences:  the Centro de Investigación Científica y 
Enseñanza Superior de Ensenada (CICESE) that now 
operates the “Francisco de Ulloa” research boat, the Centro 
de Investigaciones Biológicas del Noroeste (CIBNOR) at 
La Paz, and the Centro de Investigación en Alimentos y 
Desarrollo (CIAD) at Hermosillo. 
 
There are two other institutions that have become involved 
in marine science in later decades:  the Instituto Nacional 
de Estadística, Geografía e Informática (INEGI) and the 

Comisión Nacional para el Uso y Fomento de la 
Biodiversidad (CONABIO). 
 
Official coordinating and integrative initiatives at the 
national and regional level have been mostly slow, with a 
few exceptions.  However, marine scientists are 
increasingly aware of the need for collaboration and both 
formal and informal relationships have been effectively 
developing.  Active recent coordinating schemes are the 
networks promoted by CONACyT for aquaculture (RMA) 
and oceanography/fisheries (RMOP).  The Mexican 
Academy of Sciences (Academia Mexicana de Ciencias, 
AMC) created an oceanographic program that worked 
evaluating the México-US collaboration in marine sciences 
and is now waiting for new initiatives. 
 
Major research pathways 
 
Most marine research has been focused on fisheries 
populations; shrimps, tuna, abalones, lobsters, small 
pelagic fishes, scallops, mother-of-pearl oysters and squid 
are among the most investigated ones.  Often, from the 
original autoecological nature of research, wider 
approaches have led to habitat-wise studies, gradually 
incorporating other disciplines. 
 
The ample soft-bottom continental shelf of the eastern 
Gulf coast and numerous associated estuaries, coastal 
lagoons and bays have received considerable attention 
given the very relevant shrimp fisheries and, in recent 
years, aquaculture.  The offshore trawl fishery catches 
considerable amounts of non-shrimp species.  This fact 
caused concern during many years and resulted in 
ecological research on these associations, particularly the 
study on the taxonomy, distribution and diversity of 
benthic invertebrates by UNAM for more than 20 years. 
 
Estuaries, coastal lagoons and bays on the other hand have 
been subject of intense investigation not only because of 
their role as critical habitat for juvenile shrimp, but also for 
their aquacultural potential.  From the tropical, warm and 
rainy wetlands of Sinaloa and Nayarit, traditional shrimp 
culture extended north to the dry and highly variable open 
bays of Sonora, demanding new strategies and giving rise 
to arid shrimp aquaculture. 
 
While research at the tropical area has included shrimp 
biology and fisheries, basically by INP and UAS, 
mangrove structure and aquatic productivity, geochemical 
and pollution research, sedimentology, the impact of the 
effluents, and use of space in the lowlands has received 
attention mostly by UNAM.  Dry area research directed 
basically to shrimp aquaculture has been mainly 
undertaken at northern Sonora by the UNISON and at the 
southern portion of the Peninsula and Sonora by CIBNOR. 
 
Highly prized abalone and lobster fishery resources 
oriented research at the rocky west coast of the Peninsula 
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extended to kelp beds, sea urchin, snails and sea cucumber 
populations and, since some years ago, to integral 
ecosystem approach and aquacultural efforts. 
 
The very extensive collaboration between CalCOFI and 
INP that later extended to CICESE, CICIMAR and 
CIBNOR resulted in these institutions becoming deeply 
involved in the large area and time scales involved. 
Physical and chemical oceanography as well as plankton 
based research developed intensively in this framework.  
Both the California Current and the Gulf of California 
have been approached this way, closely linked – but not 
limited - to the small pelagic fish populations and fisheries 
investigations.  Mexican involvement in tuna-related 
research has resulted from the country becoming a major 
participant in the tropical fishery and attending the 
complex porpoise incidental mortality issue, with very 
significant decline of the problem. 
 
Large-scale offshore and coastal oceanography dealing 
with ocean currents, eddies, water masses and other have 
been undertaken in the whole area, mostly by UNAM, 
CICESE, the IIO and CICIMAR.  The original coverage of 
CalCOFI was restricted after the 1970s south of the 
international border; although with major gaps, this 
southern portion was covered afterwards by CICIMAR, 
IPN, UNAM and CICESE.  In recent years, the 
IMECOCAL program (Investigaciones Mexicanas de la 
Corriente de California) has been covering the CalCOFI 
stations network. 
 
While the major source of marine products (in terms of 
landings) in México, the Gulf of California sardine fishery, 
developed following scientific research, potential fishery 
resources have been explored along the years not only by 
national and foreign research boats, but also by fishing 
vessels.  The “Louis Coubriere”, a French research boat, 
worked in the area during the late 1960s, while during the 
1970s the “Bonn” and the “Wesser”, two german trawlers, 
sought for hake and other demersal species, all coordinated 
by INP.  Work on kelp and its utilization has been 
undertaken for several years by CICIMAR, while that on 
pelagic red crabs has become more intense during the 
1990s based on a more integrated approach by CIBNOR. 
 
Primary productivity both in situ and through satellite 
information has been investigated mostly by CICESE, 
CICIMAR and CIBNOR at several locations along the 
west coast of the Peninsula and at the Gulf of California.  
In part derived from this work, research on harmful algal 
blooms (HABs) has been increasing considerably, while 
continuous monitoring for more than 20 years in the 
Mazatlán Bay has been kept by UNAM. 
 
The INP took responsibility of a special effort to evaluate 
all fishery resources in Mexico during the last 6 years, 
mostly through the utilization of dynamical biomass 

approaches.  This work resulted in a major national update 
and the basis for better management. 
 
CONABIO, after effectively working mostly on land for 
several years, set up a number of priority marine areas for 
biodiversity purposes through a process of consultation. 
 
Ecosystem studies, mostly based on ECOPATH and 
derived techniques are now being applied to several 
marine areas, from coastal lagoons to demersal, soft 
bottom associations.  Besides description of ecosystem 
structure and function, the most recent research has been 
oriented to fisheries-ecosystem-management through 
formal optimization using multiple criteria involving also 
uncertainty and risk analysis, basically by CICIMAR. 
 
While large-scale oceanography has been increasing by 
means of remote sensing, mostly by CICESE, other efforts 
like the Biological Action Centers (BACs) approach have 
been rapidly expanding.  Currently both, ecosystem and 
BACs concepts are being boarded by scientists from 
CICIMAR and CIBNOR as a collaborative regional 
program. 
 
Major results 
 
As the most important fishing product in Mexico, shrimp 
was the first to be investigated.  Through the 1950-1960s, 
most research effort was directed toward investigating both 
the offshore and coastal shrimp fisheries.  Initiated by 
Japanese fishermen during the early 1950s, those two 
decades were the golden age for the offshore fishery, with 
landings continuously increasing.  The coastal fishery, on 
the other hand, has a very long history and was started by 
natives in coastal lagoons during prehispanic times.  
Tapos, a unique gear, was used to catch juvenile shrimp 
that were developing in estuarine conditions.  Species 
identification, life cycles, distribution, estimates of 
abundance, reproductive processes, recruitment age, etc., 
were mostly defined during those early years and have 
been the foundation of present knowledge. 
 
One of the earliest applications of research involved 
interfering with normal siltation processes in coastal 
lagoons;  by keeping inlets open to import shrimp larvae, 
catches were greatly increased. 
 
At the onset of the 1970s, there was rather good 
knowledge of the Gulf’s eastern coast and shelf, but the 
west coast of the Peninsula was practically unknown to 
Mexican scientists, except for the existence of a few 
isolated sardine and abalone fisheries.  There was only one 
academic institution dealing with marine science (UABC) 
and a few undergraduate biologists working for the federal 
fisheries branch.  By then CalCOFI had been operative for 
two decades. 

(cont. on page 19) 
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