
LIFE HISTORY:  NOT JUST IN THE SEA 
 
Age and growth of marine catfish Occidentarius platypogon (Günther, 1864) and Bagre panamensis (Gill, 
1863) (Pisces: Ariidae) in the southeast gulf of California 
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The marine catfish Occidentarius platypogon and Bagre panamensis from the southeastern Gulf of California is an 
important species that is commercially exploited, currently the species is thought to have relatively high abundances. 
However, studies on biology of this species are scarce; therefore, harvest regulations do not exist for this species. 
The aim of this work was to describe age and growth of the marine catfish Occidentarius platypogon and Bagre 
panamensis in southern of Sinaloa. Samples were taken monthly from August 2008 to May 2010 using a gillnet and 
collected 849 individual data, 372 were of the species O. platypogon and 477 of B. panamensis. The length-weight 
relationship obtained for A. platypogon was PT = 0.0041LT3.2383  and PT = 0.0029LT3.245 , to B. panamensis, the 
rate of growth for both species was positive allometric, were no significant differences between males and females . 
The age was estimated from observed growth marks in the otoliths and through the length frequency FISAT II 
program. Identified 8 groups of age for the two species. The growth model of von Bertalanffy was: LT = 57.27 (1-e-
0.2553 (t -0.4603)) and PT = 1824.12 (1-e-0.2553 (t - 0.4603)) 3.2383 for O. platypogon and LT = 55.25 (1-e-0.2372 
(t -0.3664)) and PT = 1659.67(1-e-0.2372 (t -0.3664)) 3.245 for B. panamensis. Results indicated that both species 
grow slowly compared with other species of bony fish. 
 
Taxonomic revision of the Ariidae family in the Mexican Pacific by molecular markers 
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In Mexico the Ariidae family is one of the most important sources of artisanal fisheries. The specific status of Ariidae 
is chaotic and there have been used numerous taxonomic criteria to refer the catfishes. Differentiate species 
belonging to Ariidae using molecular markers (COI, Cytb, ATPase 8/6, 12S, and 16S). The organisms were 
identified, DNA was extracted with LiCl. Followed by the PCR reaction, to amplify sequences of COI, Cyt b, ATP  8/6, 
12S, and 16S. Finally, the sequencing was performed in Macrogen. 161 sequences were obtained. Chromatograms 
and alignments were checked in Geneious. The analysis of the sequences and dendrograms was developed with 
MEGA. 5 Trees were obtained by the Neighbour Joining (NJ) method. As has been shown in other studies in fish, the 
monophyly of the family was verified by morphological and molecular evidence. NJ tree were computed separately 
for cyt b, ATPase 8/6, COI, 12S and 16S showing the formation of natural groups; COI showed low resolution, it’s 
phenogram was the only one who showed lower affinity between gender groups. Our study demonstrates that the 
use of molecular taxonomy with mitochondrial markers is a good technique, but especially for the early identification 
of fish larval stage. 
 
Diverse Life History Strategies in a Migratory Amazonian Catfish: Implications for Conservation and 
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Certain species of Amazonian catfish carry out one of the longest freshwater migrations in the world, from rearing 
areas in the Amazon estuary to spawning grounds in the foothills of the Andes. Dourada (Brachyplatystoma 
rousseauxii), pirimutaba (Brachyplatystoma vaillantii), and piraíba (Brachyplatystoma filamentosum), make up the 

mailto:muro.torres@gmail.com
mailto:ibtmisha@gmail.com
mailto:jensenhegg@gmail.com


largest commercial fishery in the Amazon; however, little is known about the details of their ecology or migratory 
behavior and data indicates that stocks may be in decline. These species are the only known organisms, terrestrial or 
aquatic, that require the entire length of the Amazon basin to complete their life cycle. They are also an apex 
predator in the pelagic zone of the Amazon River, potentially playing an important role in trophic dynamics within the 
basin. In this context, these catfish may be important for conservation of the ecological dynamics and fishery 
resources of the Amazon basin as a whole. Understanding the migratory life history of these species is an important 
first step in developing sustainable fisheries for these species. Isotopic signatures within the otoliths of catfish near 
the mouth of the Amazon river, and from the central Amazon basin, indicate that early life history of these species is 
more complex than has previously been understood. 
 
Changes in the functional attributes of the nekton as a response to processes related to ecosystem 
functioning  
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The trophic structure of the ecosystem in Terminos lagoon has shown functional changes. The description of 
heterogeneity of functional attributes allows the identification of relevant functions in the ecosystems. An analysis of 
the functional attributes (trophic level, reproductive and trophic guild, habitat, use of estuary, essential habitat, salinity 
tolerance, body shape, mouth type, caudal fin, and maximum length) for the nekton community of the lagoon for 
three years (1980, 1998 and 2011) was realized. We develop the functional attributes diversity index (FADI) to 
analysis the variation of functional attributes traits. This index takes into account the abundance of attributes and 
emphasizes less common attributes, that is, those that are less redundant. A probability distribution was realized for 
compare the FADI values. The FADI value for 1998 was the highest and fall out of expected probability distribution, 
indicating a greater abundance of species with lower common functional attributes. A principal components analysis 
was performed to assess the variation due to the significantly functional traits in the separation of the three years and 
the environmental variability. We found that trophic level, body shape, and mouth type were the most influential 
attributes in the functional diversity changes. 
 
Age structure and individual growth of the Mexican Central Pacific sailfish Istiophorus platypterus 
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The age structure and individual growth of the sailfish Istiophorus platypterus were determined from incidental sport 
fishing catches in the Mexican Central Pacific between 1992 and 2009. In the 5613 representatives that were 
captured, postorbital length (PL) and sex (male or female) were recorded; in 1050 of the fish the 4th dorsal spine was 
collected. The PL of males was 103–274 cm (mean 164.30 cm) and that of females 103–287 cm (mean 168.75 cm). 
In the relationship between PL and the total radius of the 4th dorsal spine the correlation coefficient was R2= 0.86, 
indicating a significant proportionality between the two variables (ANOVA, F= 71.74 > F 0.05 (1.13)= 3.77e-06). 
Based on the annual occurrence of growth marks we were able to distinguish an age structure for the sampled fish, 
consisting of age groups from 1 to 8 years, with the most abundant individuals being 4 years old. The growth model 
of von Bertalanffy was fitted to the age data and the PL was back-calculated, yielding a PL of 170.45 [1 - e-0.77 (t-(-
0.02))].  
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Structural comparison of the status of the food web in Terminos Lagoon, Campeche, Mexico during 1980, 
1998 and 2011  
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The Terminos Lagoon, is considered the largest coastal lagoon in the southern Gulf of Mexico, has a high diversity of 
species and habitats. Although it is a protected natural area the management plan allows the exploitation of its 
natural resources. However environmental changes have been reported, those have modified biological communities 
and habitats, which could result in changes in ecosystem structure. We compared different status of this ecosystem, 
through modeling energy flows in the food web using Ecopath approach. Three models were used for the periods 
1980, 1998 y 2011. The structural analysis consisted of estimating the centrality of each functional group and 
identifying relevant substructures of the food web. The centrality measures the influence of each group in terms of 
their position and connectivity in the food web and substructures are sets of functional groups highly connected and 
cohesive.  The results indicate that the structure of food web has remained relatively similar since 1980. There are 
certain groups such as seagrasses, microcrustaceans, meiobenthos and echinoderms are the most central in the 
three periods analyzed. We also found substructures that are relatively stable which could contribute to self-
organization processes of the ecosystem. 
   
Evaluation of the population structure of white seabass, Atractoscion nobilis, along the Pacific coast of 
North America based on the isotopic composition (δ13C y δ18O) of otolith cores  
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The white seabass, Atractoscion nobilis, is distributed from the southern part of the Baja California peninsula, 
Mexico, to Alaska, USA and within the Gulf of California. It is considered an important commercial and recreational 
fish species in both countries. White seabass spawn during the summer, and the main spawning centers are thought 
to be in the Southern California Bight and within Vizcaino Bay off the central Baja California peninsula. However, 
whether seabass fished along the Pacific coast comprise one or more subpopulations is unknown. The isotopic 
composition (δ13C and δ18O) of otolith carbonate has been used as a natural tracer to distinguish between fish that 
have grown under different environmental conditions, including temperature and salinity. Given that there is a well-
documented latitudinal gradient in temperature along the Pacific coast during the spawning season, we hypothesize 
that the stable isotope ratios of otolith carbonate may be used to discriminate among potential subpopulations of 
white seabass. We will test our hypothesis by analyzing the isotopic composition of the carbonate of otolith cores, 
which is precipitated during the larval stage. We will analyze the otoliths of fish collected off southern California, 
within Vizcaino Bay and off the southern Baja California peninsula, and relate isotopic values to local temperature 
regimes during the larval rearing season. Our study will contribute to the understanding of the population structure of 
white seabass.   
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Diet of the demersal fishes in Laguna de Terminos, Campeche, México, evaluated by two different 
methodologies 
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Laguna de Terminos is a coastal lagoon located in the southern Gulf of Mexico (18-19 ° N and 91-92 ° W) and its 
importance lies in the dependence of many resources exploited regionally. It has a variety of habitats that have been 
changed due to natural processes and human activities in the area such as agriculture, fishing and the oil industry. 
Because of this it is important to know the trophic ecology of the species in this lagoon, especially one as important 
as the fish group, as this information is key to understanding the functional role occupied by the species in the 
ecosystem and the eventual ordering of its use and conservation. Dominant fish species in the lagoon were analyzed 
in 2011 using methodologies based on stomach contents and stable isotopes combined with mixing models, with 
which the most important prey were determined. We found that 17 fish species were the most dominant, the most 
important food component for stomach contents was the unidentified organic matter or detritus, however using stable 
isotopes we found that small size crustaceans and molluscs are the main prey.  
  
Trophic ecology of red snapper Lutjanus peru of the southern region of the Gulf of California Mexico.   
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El  huachinango del Pacífico L. peru es un  pez carnívoro que denso regula los ecosistemas, enlazando a los niveles 
tróficos inferiores y superiores. Debido a que el conocimiento de su biología trófica proviene principalmente de 
estudios que han caracterizado sus  hábitos alimenticios, se hace  necesario realizar análisis complementarios que 
generen nuevos conocimientos. En este contexto en el presente trabajo se plantea analizar la ecología trófica del 
huachinango capturado en dos regiones del sur del Golfo de California (Sinaloa y Baja California Sur). El  análisis de 
la dieta  se realizó a partir de un total de 497 ejemplares, fueron identificados 13 ítems, dentro de los cuales  7 
fueron  crustáceos, 3 cefalópodos, 2 peces y materia orgánica no identificada. De acuerdo al índice de Importancia 
relativa  (IIR) los camarones (Penaeidae) (70%), los ostrácodos (11%)  y la langostilla P. planipes (8%) fueron los 
ítems más importantes. En cuanto al análisis por regiones se registraron diferencias entre la dieta del Huachinango  
capturado en Sinaloa (94%  de camarones peneidos) mientras que para Baja california Sur, los camarones peneidos 
aportaron solo el  33%, seguido de  ostrácodos (32%) y langostilla (30%). En cuanto al análisis por sexo,  tallas y 
épocas climáticas no se observaron diferencias estadísticamente significativas.  
  
Reproductive dynamic of the dorado (Coryphaena hippurus) from Southern Gulf of California, Mexico. 
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The dorado (Coryphaena hippurus) is a migratory species distributed worldwide. In the eastern Pacific its distribution 
ranges from the northwest of Mexico to Equador. With the exception of Mexico, formal fisheries exist in all coastal 
countries. Mexican fisheries regulation prohibits the commercial catch and only can be targeted by recreational and 
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sport fisheries. Given the abundance of dorado along the Mexican Pacific, it is taken illegally by artisanal fisheries. 
Current knowledge of dorado´s life history reveals a species with relative high growth rates, short life span and early 
mature however, demographic productivity has not yet been determined. In the present study we report on the 
reproductive dynamic of dorado (proportion of maturity, fecundity and gonadal index). Such information combined 
with ongoing age and growth studies will be used to determine the demographic productivity of the stock and its 
resilience to fishing mortality.  
  
Body morphology of species of Gerreidae and its utility in species discrimination and phylogeny 
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The Gerreidae family (mojarras or silver biddies) is one of the most representative groups of fish in aquatic systems 
in tropical and subtropical areas. Although the neotropical genera: Diapterus, Eucinostomus, Eugerres and Gerres, 
have been the subject of studies on their systematics, although there are still problems of taxonomic and 
phylogenetic nature due to the absence of morphological diagnostic characters in several species, which makes its 
identification difficult. The aim is to determine the taxonomic and phylogenetic utility of body morphology in selected 
species of Gerreidae. A geometric morphometric analysis was carried out. The Multivariate Analysis of Variance 
detected significant differences in all morphological comparisons (P <0.001). These results indicate that fish shape 
allows distinguishing species: Diapterus auratus, D. brevirostris, Eucinostomus dowii, E. argenteus, Gerres cinereus 
(sl G. simillimus) Atlantic and Pacific Gerres cinereus. The average configuration of body morphology for each 
species was phylogenetically analyzed with maximum parsimony using TNT 1.1 software, which is phylogenetically 
informative given that the tree derived from this analysis is consistent with previous results from osteological, 
meristic, morphological, and molecular character analyses. These results suggest that body shape is a character of 
taxonomic and phylogenetic utility in the group of Gerreidae.   
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