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Northern pike are an invasive species in Southcentral Alaska.  Illegal introductions of northern pike began in the 
Upper Susitna drainage in the late 1950s.  Subsequent expansion coupled with continued illegal introductions have 
resulted in the widespread distribution of northern pike from the Matanuska-Susitna Valley to the Kenai Peninsula.  
Northern pike are highly piscivorous and reduce ecologically and economically valuable salmonid populations 
throughout Southcentral Alaska. 
 
Beyond rotenone, creative engineering solutions for manipulating non-native fish communities 
 
Scott Prevatte, HDR Alaska Inc., scott.prevatte@hdrinc.com 
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Ed Donahue, HDR Fisheries Design Center 
 
Fisheries scientists, engineers, and resource managers collaborate to investigate the feasibility of alternatives to 
rotenone in control and eradication of non-native Northern Pike Esox lucius in Alaska. Alternatives, including traps of 
varying complexity, hydraulic structures such as permeable dams, and dewatering methods were developed to the 
conceptual design level based on criteria set forth by the Alaska Department of Fish and Game. The design criteria is 
based on a case study from Stormy Lake in South Central Alaska where requirements include containment  of all life 
stages of Northern Pike, from egg to adult, while maintaining passage for resident and anadromous species including 
Rainbow Trout Oncorhynchus mykiss, Coho Salmon Oncorhynchus kisutch, Arctic Char Salvelinus alpinus, Dolly 
Varden Char, and Northern lampreys (family  Petromyzontidae). The alternatives are described to their basic 
components and operation and maintenance requirements and opinion of probable construction cost are also 
provided. 
 
 

NATIVE TROUT OF WESTERN NORTH AMERICA: WHERE WE ARE 20 YEARS LATER? 
 
The gold pot at the end of the rainbow 
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There have been several introductions of Rainbow Trout (Oncorhynchus mykiss) across Mexico, mainly for 
aquaculture and to create sport fishing facilities, because of the ease of these species to grow in many environments. 
As for the Mexican Golden Trout (Oncorhynchus chrysogaster), although its distribution and abundance is not well 
documented, and it is known to be translocated within the country, the species has been declared threatened 
because of hybridization and other negative interactions with introduced Rainbow Trouts, as well as the destruction 

mailto:kristine.dunker@alaska.gov
mailto:scott.prevatte@hdrinc.com
mailto:hector@unam.mx


of habitat associated with excessive logging. This work presents the known records of introductions of trouts, and the 
more relevant trout farms in Mexican waters, along with the localities where native trouts have been recorded, with 
the objective of highlighting the drainages where the latter should be investigated and protected. 
  
Current conservation status of the San Pedro Mártir Trout in Baja California, México 
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We updated the distributional and abundance status of San Pedro Mártir trout (SPMT) Oncorhynchus mykiss nelsoni 
based on monitoring carried out from 1995 to 2012, and complemented with genetic analysis of mitochondrial DNA 
haplotypes and allozimes analysis. The abundance of SMT (inds./200 m of stream) in the Río San Rafael showed a 
similar pattern than that reported for 1987-1994. In the type locality (Río Santo Domingo), the abundance of SPMT 
fluctuated from 5 (September 2010) to 37 individuals (October 1995), with lowest abundance associated to high 
mortality caused by a severe flooding that modified the channel morphology and promoted siltation of the pools. In 
Arroyo La Zanja, the abundance of SMPT was gradually decreasing from 22 (October 1995) to 10 individuals 
(September 2010). In Arroyo El Potrero, the abundance of this trout was very similar between September 1995 (19 
inds.) and January 2001 (20 inds.). The analysis of the genetic diversity of SPMT in the Río San Rafael and Río 
Santo Domingo populations during a period of twelve years (2000-2012), indicate stability. This trout subspecies 
possesses a private haplotype in PCR-RFLP of DNAmt. In overall, the distribution, abundance and genetic diversity 
of this trout subspecies is still considered as stable. 
 
 

FISH BARRIERS FOR CONSERVATION: FROM DESIGN TO MONITORING AND LESSONS LEARNED 

Zonation proposal for no-fishing reserves along the Mexican Caribbean 
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To reconcile the need for protection of aquatic resources with fishing activities, it is necessary to implement 
mechanisms to determine clear polygons as refuge areas for aquatic fauna. In this way, refuge areas will conform 
biologically connected networks for species benefit in the region. Reducing anthropogenic impact in production areas 
will allow breeding populations to grow in size and number. Furthermore, after a few years, adults will migrate to 
neighboring areas giving a “spills” effect through operational areas, thus ensuring fisheries activities and population 
recovery. Additionally, areas established as fishing shelters will develop alternative low-impact recreational activities. 
Kay Kanan Alliance emerges as a pioneering initiative in Mexico, joining more than 30 organizations and seeking to 
establish a network of fishing shelters that will cover 20% of the territorial waters of Quintana Roo by 2015.  Amigos 
de Sian Ka’an, member of this initiative, presents a Geographic Information System that visually reflects available 
and relevant information to the establishment of fishing shelters in Quintana Roo. It aims to introduce Kanan Kay 
Alliance partners for review, an initial proposal based on zoning fishing shelters network in the state, founded on the 
information collected. 
 

GLOBALIZED FISHERIES 

Phylogeography of the White Mullet Mugil curema coast of Latin America 
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The Mugil curema has a wide distribution along the Atlantic and Pacific coast of the American continent; it makes this 

specie a potential model to analyze possible genetic structuring throughout its distribution, mainly because of 

questions about the taxonomical and phylogeographic conditions of the genus Mugil. Thus, the aim of this study was 

to analyze the phylogeographic of the species M. curema at different points along the Atlantic and Pacific coast of 

Latin America, through mitochondrial markers (16SrRNA, COI and Cyt b). In the analysis of population structure from 

Bayesian inference, we observed the presence of three distinct groups (Pacific, Atlantic and Venezuela). 

Phylogenetic relationships observed between the groups show a greater proximity between Venezuela and the 

Pacific than with Venezuela and Atlantic. This study points out two possible lineages: one distributed along the 

Atlantic coast of South America (Atlantic), which coexists with another on the Venezuelan coast lineage (Venezuela) 

and another lineage on the Pacific coastline. However, more samples should be analyzed over the course of this 

study, for more clarity about these three groups identified as well as possible new structuring for M. curema. 

 

 

CHALLENGES FACING AQUACULTURISTS IN MÉXICO 

 

Temperature and salinity effects on hatching and larvae of Pacific Red Snapper Lutjanus peru 

 

Roberto Cota Taylor, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas, 

silviedumas@hotmail.com  

Mauricio Contreras-Olguín, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas 

Silvie Dumas, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas 

Renato Peña, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas 

Laura Flores Montijo, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas 

Iram Zavala-Leal, Escuela Nacional de Ingeniería Pesquera, Universidad Autónoma de Nayarit 

Saul Ivan León Valencia, Instituto Politécnico Nacional – Centro Interdisciplinario de Ciencias Marinas 

 

The Pacific red snapper (Lutjanus peru) is a potential species for aquaculture in Mexico. Spontaneous spawning has 

been obtained under culture conditions and larval culture is under development. In this study, 2 experiments were 

conducted to evaluate the effects of temperature (22-32°C at constant salinity; 35 ups)) and salinity (0-50ups at 

constant temperature;26 °C) on hatching and larvae.  Gametes from a pair of wild ripe fish were obtained at the 

laboratory. Experimental units were filled with sterilized seawater inoculated with ˜120 eggs. Every hour, units were 

inspected to evaluate the beginning and 50% of hatching. Larval total length, oil globule diameter, and yolk-sac 

volume were measured at hatching. Temperature had an effect on the timing of hatching but no effect on hatching 

percentage which was above 83% at any temperature. No difference was observed for larval total length (2.09-2.18 

mm), oil globule diameter (126-139 µm) and yolk-sac volume (0.058-0.089 mm3). At 0 ups, no hatched larvae were 

observed but hatching percentage increased with salinity.  The maximum hatching was observed at 35 ups (81%) but 

it was still high from 40 to 50 ups (74-78%). 
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Effect of supply bioencapsulated probiotics with freshwater rotifer Brachionus rubens and the cladoceran 

Moina macrocopa in survival of Pike Silverside Chirostoma estor larvae 
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Some silverside fish (genus Chirostoma), face deterioration in their natural populations. Aquaculture allows its 

conservation and use, but in the larval stage high mortality occurs. Probiotic bacteria enhance the strength of the 

larvae. The bioencapsulation supplied direct probiotics to larvae, almost used Artemia and Brachionus plicatilis, but 

experience with freshwater zooplankton are scarce. The purposes were assessing alternative use the freshwater 

rotifer Brachionus rubens and the cladoceran Moina macrocopa as live carriers of probiotic bacteria, through survival 

test of silverside larval (Chirostoma estor). Treatments were two bacteria, donated by Carmen Monroy Dosta, 

isolated from Chirostoma sp. B1 and B2, bioencapsulated (B1cap and B2cap) or dissolved in water (B1sol and 

B2sol). In the first two weeks there were no differences between control and B1cap and B2cap, from day 15 

differences were observed. Larvae mortalities with bacteria dissolved were higher than control group. The final 

survival was: control 51%, B2cap 63 %, B1cap 34%, B2sol 28% and B1sol 20%. No statistical difference between 

control and B2cap. Is it possible to use B. rubens and M. macrocopa as bioencapsultors in feeding of silverside fish 

larvae. Bacteria B2 improves survival of C. estor when is bioencapsulated but not dissolved in the medium. 

 

Reproductive performance and quality of spawning of Spotted Rose Snapper, Lutjanus guttatus in captivity 
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The variable reproductive performance of marine species in culture is a limiting factor in the production of juveniles. 

Spontaneous spawning of Lutjanus guttatus in captivity were evaluated from May to November during 2011 (n=45) 

and 2012 (n=44). The mean volumes were 90 and 104 ml, with 90 and 60% of viable eggs and hatching 76-80%. 

Spawning frequency was 3-4 days, but each season was characterized by a period where no spawns were 

registered, thus dividing the reproductive season into two periods. Highest volumes of spawns were recorded during 

the first period. Spawns from this period had significantly more EPA (20:5n-3) and less saturated fatty acids than 

those in the second period but only in the phospholipids. Quality criteria (egg diameter-ED, oil globule volume-OGV, 

larva length-LL, yolk volume-YV, OGV at hatching-OGVH) and fatty acid concentration in viable eggs were analyzed. 
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LL, ED and OGV were higher in the first part of the season (P<0.05) while YV and OGVH were not significantly 

different. Spawn volumes showed a negative correlation with temperature (r= -0.48, P<0.001). DHA (22:6n-3) in 

phospholipids was correlated to egg diameter (r=0.34; P<0.05), while EPA in acylgycerides was correlated to OGVH 

(r=0.34; P<0.05) and YV (r=0.30; P<0.05). 

 

Aquaculture problems in the Mexican Altiplano Chirostoma 
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Las condiciones ecológicas que definen la mayoría de los embalses del Altiplano Central de México, dependen de la 

calidad del agua que sostiene estos ecosistemas y que proviene fundamentalmente de las aportaciones del Rio 

Lerma, al cual se  le reconoce como altamente contaminado. Chirostoma (Swanson 1839) es un género que según 

la literatura existente,  contiene a 18 especies y cinco subespecies de peces conocidos popularmente como peces 

blancos y charales  que constituyen un recurso pesquero de importancia regional pero de alta fragilidad actual. 

Investigaciones en curso, señalan que en el presente algunos taxa ya no se encuentran en las localidades 

inicialmente tipificadas debido probablemente a las modificaciones que en los embalses se han registrado por la 

precaria calidad del medio acuático en que sobreviven y la sobrepesca de este recurso. Es objeto de este trabajo, 

presentar la situación bio-ecológica  y pesquera de Chirostoma en  esta región de México con el fin de interesar a la 

comunidad en las prácticas de remediación y de recate biotecnológico de las especies aún existentes de este 

género. 

 

 

FISHERIES MANAGEMENT IN ESTUARINE SYSTEMS OF MÉXICO AND CENTRAL AMERICA: AN 

INEGRATIVE VIEW 

 

Evaluation of small scale fisheries in the Gulf of Chiriquí, Panama: participative assessment of captures in 

Puerto Pedregal 
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Effective sustainable management of small scale fisheries and the ecosystems on which they depend, considered 

economically important world-wide yet lacking reliable data, requires the participation of fishers at all levels of the 

management process.  Over a four-month period, covering about one third of the fisher’s population of one of the 

principal ports of Panama’s Chiriquí Gulf, we evaluated captures and landings of the artisanal fleet through three 

participative approaches:  (i) Fisher’s bulletins obtained at landing sites, (ii) post-capture interviews, and (iii) local fish 

buyer’s records.  (i) The bulletins (N=95) provided the most precise capture, gear, effort and fishing-site data for 

specific landing sites, yet required much training to become an effective self-management tool.  (ii) The interviews 

(N= 44) provided significantly comparable results on species and catch distribution, together with larger-scale 

information on captures and fishing methods, plus important social, cultural and economic data.  (iii) Fish buyer’s 
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records afforded good information about total landings from the fishers selling to specific buyers, were cost and effort 

effective for application as a self-management tool, but lacked details on fish species, effort and other data. The 

results are discussed in the context of their feasibility toward participative management and ecosystem conservation 

efforts in the region. 

 

 

MANGROVES AS FISH HABITAT 

 

Structure of a fish community associated with Fringe Red Mangrove in Carmen Island, Terminos Lagoon, 

Campeche, Mexico 
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The fish assemblage associated with fringe red mangrove in Carmen Island, Campeche, Mexico, was sampled from 

September 2003 to August 2004 with exception of December. Almost 1001 fish (weight ~ 40 kg), belonging to 33 

species and 20 families, were collected. Gerridae was family with greater number of species. The greater biomass 

(14.58 %) appeared in July with 15.49 g/m2 and the greater density (24.77 %) in November with 0.661ind/m2. The 

dominant species by numerical abundance (69.2 %) were Eugerres plumieri, Eucinostomus gula, and Diapterus 

rhombeus, by biomass (61.87 %) were E. plumieri, Ariopsis felis and E. gula and by frequency were E. plumieri, A. 

felis, and Anchoa hepsetus. The diversity index (H’n), evenness index (J’) and species richness index (D’Mg) were 

0.28, 0.08 and 2.62 respectively, with the highest values in dry season. Numbers of species and of individuals varied 

seasonally and were significantly correlated. The large numbers of juveniles in the mangrove habitat were attributed 

to the presence of suitable shelter and food availability. Exclusive use of this habitat by small juveniles of several 

species confirms that mangrove habitats are important nursery areas for fishes inhabiting adjacent inshore marine 

habitats as adults. 

 

Reproductive strategies of four native species associated with mangrove areas of the Yucatán 
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El conocimiento de la diversidad de peces asociados a zonas de manglar y la descripción  de su biología 

reproductora es fundamental para el desarrollo de estrategias de conservación y de uso sustentable de estos 

ecosistemas. Fundulus persimilis, F. grandissimus, Menidia colei y Floridichthys polyommus son especies 

endémicas de la costa yucateca y juegan un papel ecológico importantísimo en la transferencia de energía en estos 

ecosistemas, al ser la principal fuente de alimento de otros peces y de las aves acuáticas como la Eggreta rufescens  

considerada como amenazada en la NOM-059. Estos peces comparten un patrón de reproducción que les ha 

permitido proliferar en esta zona.  Realizan su ciclo vital en ciénagas y lagunas bordeadas de mangle, son ovíparas 

y excepto por M. colei son dimórficas. Alcanzan su madurez sexual a tallas pequeñas (3 cm LT) siendo los machos 

los primeros en madurar. Sus fecundidades (180–430 huevos) son bajas pero la compensan reproduciéndose con 

desoves parciales durante todo el año. Depositan pocos (15-30)  pero grandes huevos (1-3 mm de diámetro) 

demersales adheridos a la vegetación  en cada evento de desove.  Las larvas a la eclosión miden entre 4 y 6 mm de 

longitud y ya son capaces de alimentarse exógenamente. 

 

Ichthyoplankton and meroplankton community composition of a restored mangrove and salt marsh aquatic 

preserve in Tampa Bay Florida 

 

Amanda Croteau, University of Florida, acroteau@ufl.edu  

 

Mangroves and associated salt marshes provide vital juvenile habitat for many nearshore and offshore marine 

species. Florida’s coastal habitats have been severely impacted by coastal development, and Tampa Bay has lost 

over 44% of its mangrove and salt marsh habitat. Robinson Preserve is a 197-hectare preserve, located on the 

southern shore of Tampa Bay. Originally a coastal wetland, the property was ditched, drained, and used for 

agriculture. In 2006, over 450,000 m3 of soil were moved to restore tidal flow, and native upland and salt marsh 

vegetation were planted. Aquatic flora and fauna were expected to colonize from neighboring populations. 

Ichthyoplankton and meroplankton populations were chosen as a metric to evaluate the quality of the restored 

ecosystem as nursery habitat, using settlement as proof that the habitat provided the necessary cues for 

metamorphosis. Modified light traps were used to sample the plankton assemblage at four stations throughout the 

restored area.  Sampling occurred quarterly from 2009 to 2013, beginning 3 years after restoration and tidal 

reconnection. This sampling method proved to be an effective means of sampling the targeted taxa in relatively 

shallow, protected estuarine waters. Preliminary analysis of species composition and abundance will be presented. 

 

Occurrence and distribution of fish populations in areas with different influence of mangroves in the Baía de 

Todos os Santos, Bahia, Brazil 
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The Baía de Todos os Santos (BTS) is the second largest bay in Brazil, where Itaparica Island has relatively 

preserved mangroves being an important recruitment and feeding region for various species, especially fish. This 

study investigate the composition and abundance of ictiofauna of three beaches on the Itaparica Island: one in the 

western of the island with greater mangrove influence, and two in the east with marine features. Monthly samples 

were collected between March/2013 and September/2013 using beach seine. A total of 2946 individuals were 

collected, being 15 orders, 36 families and 94 species. The dominant species were Atherinella brasiliensis, Lile 

piquitinga, Polidactilus virginicus and Trachinotus sp. and Eucinostomus sp., (60.0% of the total individuals 

captured). A clear spatial variation in the distribution of individuals and species between locations were observed with 

the greatest abundance and richness recorded in the mangrove influenced locality, with juvenile and pre-adult of 

marine and estuarine species, many of them of commercial importance, indicating this as the main spawning area 

and refuge for the early life stages of these species. With the continuity of the samples will verified whether the 

patterns shown in these preliminary results will be confirmed over time. 

 

Power of a multi-year monitoring program to detect change in mangrove fish communities adjacent to a 

nuclear power plant 

 

Tara Dolan, Office of Science and Technology, National Marine Fisheries Service, tara.dolan@noaa.gov  
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The Shoreline Fish Community Visual Assessment (SFCVA), a comprehensive monitoring effort of mangrove fish 

communities in Biscayne Bay, was originally established as part of Comprehensive Everglades Restoration Plan 

(CERP) with the objective of analyzing baseline conditions of fish communities prior to changes implemented by 

CERP (Serafy et al. 2005, 2009). Using statistical power analysis as our primary tool, we evaluated the potential of 

the SFCVA to serve as an opportunistic baseline data source on mangrove icthyofaunal community structure and 

condition prior to construction and operation of two new nuclear units at Turkey Point Nuclear Power Plant.  Power 

analyses were performed for three mangrove fish metrics (fish diversity, fish density and the occurrence of two 

ecologically-important fish species (Lutjanus griseus and Floridichthys carpio). Results indicated that the monitoring 

study at current sampling intensity pooled within seasons across five years allows for detection of a < 30% change in 

fish density and diversity metrics in both the wet and the dry season.  However, sampling effort is insufficient in either 

season to detect a < 30% change in species-specific occurrence metrics for the two important fish species examined. 

 

Mollusks secondary productivity in mangroves of the Ensenada de La Paz, Baja California Sur, Mexico 
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In order to measure secondary productivity of mangrove systems, we estimated abundance (individuals/m2) and 

weight increments (g/month) of mangrove cockle Anadara tuberculosa and mangrove oyster Crassostrea palmula. 

Weight increments were based on individual growth rates derived from length frequency distributions analysis. 

Samples were collected at three mangroves in a sand barrier at the Ensenada de La Paz, from August 2007 to July 

2009. The average abundance of cockles was 1.27 ind/m2 and 510 ind/m2 for oysters. The growth rate for cockles 
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was 3.67 g/month; for oysters was 0.18 g/month. The average secondary production of mangrove cockle was 4.51 

g/m2/month and was higher during the spring, while for the mangrove oyster it was 97.9 g/m2/month, and the 

maximum production was recorded during the summer. The results could be used for the purpose of measuring 

changes in the mangrove system. 

 

Evidence of panmixia in Guavina guavina (Teleostei: Eleotridae) along the Brazilian coastline, considering 

possible barriers to gene flow 

 

Aurycéia Guimarães, Institute of the Coastal Studies, Federal University of Pará, Brazil, auryceia@yahoo.com.br  
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The species Guavina guavina resides in the interior of burrows into the muddy sedimentary banks of mangrove. 

These habits limit its capacity to disperse. Were captured 22 specimens in a northern region of Brazil and 10 in a 

region in the southeast of Brazil. This study would like to discover if the life history of G. guavina has any influence on 

the genetic structure of their populations, using the genetic marker Dloop (DNAmt). Were detected 748 monomorphic 

sites and 13 polymorphic sites, being 15 haplotypes encountered. Only 4 of these haplotypes were exclusive of the 

Southeast, while 7 were exclusive of the northern, however, the frequency of haplotypes was low. Haplotype diversity 

was relatively high (h= 0.918±0.029) while the nucleotide diversity was low (π= 0.003±0.005). Fst parwise values 

were not significant (p=0.479).  AMOVA values revealed a higher variation within the group than among the groups, 

and these values indicated an absence of genetic structuring. These results could also indicate that a large panmictic 

population exists along the Brazilian coastline even though there exists a great distance between the two locations. 

Considering the life history of this species, we expected to find evidence of genetic structuring along its coastal 

distribution. 

 

The effects of non-native mangroves on near-shore marine fisheries 
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Although the range of mangroves are declining in much of world, in the Hawaiian Islands, where they were 

intentionally introduced in 1902, their range is spreading. This spread has raised concerns about how best to manage 

these non-native mangroves that may be fulfilling importand ecological roles in some locations and having negative 

ecological impacts in others. Here we examine the role mangroves play as habitat along the coastal margin and 

traditional Polynesian fish ponds.  Along the coastal margin, we examine whether the introduced Samoan crabs, 

utilized as a local food source, are utlizing mangrove habitat. We also examine the role mangroves are playing as 

forage fish habitat in traditional fish ponds. Preliminary data indicate that mangroves serve as habitat for Samoan 

crabs. Pilot data also suggest that mangroves enhance food resources of target fish in traditional fish ponds but also 

shrink the total harvestable area in the ponds, providing mixed results for local fisheries. Identification of where and to 

what extent introduced mangroves are enhancing or diminishing fisheries will be useful for management of this 

intentionally introduced non-native species. 

 

Effects of nesting waterbirds on nutrient levels in Honduran mangroves 
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Mangroves provide a number of ecosystem services, including biodiversity values such as the provisioning of nesting 

sites for piscivorous birds of estuarine and pelagic habitats.  We examined the effects of nutrient enrichment by 

colonial waterbirds in two red mangrove sites in the Gulf of Fonseca, Honduras.  The enriched site was a small island 

that hosted large numbers of roosting waterbirds (Magnificent Frigatebirds, Neotropic Cormorants, Cattle Egrets, 

White Ibis, etc.).  The low nutrient site was located on an adjacent island and showed little evidence of waterbird 

activity.  The nutrient input via guano deposition was measured at each site.  Soil and leaf samples were collected to 

determine some sinks of the nutrient inputs.  Mangrove community structure and ecosystem carbon stocks were also 

quantified by measuring above and belowground biomass, downed wood, and soil C.  At the enriched site we 

profound impacts on the productivity of mangroves and adjacent aquatic ecosystems.  Previous studies of nutrient 

inputs by colonial birds documented elevated primary productivity and increased abundance of invertebrate 

consumers in near shore waters.  Changes in productivity and invertebrate communities will likely impact mangrove 

associated fishes. 

 

Comparison of community structure between intact and restored mangroves in Biscayne Bay, Florida 
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Globally, mangrove ecosystems have substantially declined, largely as a result of human impacts. As declines 

continue, many of the ecosystem services mangroves provide are lost or altered. Shoreline stabilization has gained 

importance as chronic erosion wears away coastlines once mangroves are removed.  In many areas limestone 

boulders called riprap have been employed in order to offset continued erosion associated with mangrove clearing. In 

urban coastal areas adjacent to Biscayne Bay, Florida, as much as 80 percent of mangroves have been lost.  More 

recently, riprap has been used in conjunction with mangroves to restore wetland ecosystems throughout the Bay.  

This riprap-mangrove habitat provides structure for marine organisms to colonize. However, fish assemblages and 

benthic composition could vary between this restored hybridized habitat and natural mangrove systems. 

Comparisons of fish and benthic community structure were made, to determine if abundance, species richness, and 

overall diversity differed between the two habitat types. Visual census and benthic quadrat surveys were conducted 

in mangrove and mangrove-riprap sites within two regions of the Bay. Total fish abundance was greater in 

mangroves, but the effect of habitat type on species richness varied between regions. The community structure of 

fishes and the composition of benthic organisms differed significantly between intact and restored habitats.  Because 

species composition is so distinct, it is likely that the two communities do no function in the same manner. In areas 

with altered shorelines, it may be important to consider the function of added anthropogenic structure for mangrove 

communities. 

 

Microgobius meeki as an ecological indicator of habitat disturbance in shallow estuarine areas: a useful tool 

for quality estuarine assessment 
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The relationships between changes in habitat quality and population parameters of the goby Microgobius meeki 

initially were investigated in a tropical estuary from an extensive collection effort to understand and validate the 

predictor role of this species in response to anthropogenic changes in estuarine shallow areas, mainly the effects of 

sedimentation and mangrove removal. Fish sampling surveys were conducted bimonthly between June 2009 and 

May 2010, covering the full estuarine gradient. Starting with this experience, a predictive model was developed to 

assess the population change in another ten tropical estuaries that had different dimensions and basin features as 

well as responses to anthropogenic disturbance fluctuations. GLMs were used to relate population structure to 

sediment type, habitat types resulting from the mangrove conservation status, anthropogenic pressure and 

environmental characteristics such as salinity, dissolved oxygen and temperature. This model allowed for the 

determination of the bioindicator status of M. meeki, whereby estuaries that had shallow sedimentation were evident, 

and mangrove deforestation and discharge of industrial or domestic effluents produced habitats in which lower 

capture of the species, especially juveniles, occurred. However, in the environments that had these anthropogenic 

pressures, when the mangrove forest was preserved, there was a reduced disturbance effect, while shallow areas 

with muddy sediment and preserved mangrove forests allowed the highest captures of both juveniles and adult 

individuals. Thus, M. meeki is proposed as a tool to report the consequences of anthropogenic disturbances in 

transitional waters from a simple but efficient collection protocol in which overt signs of distress can be promptly 

highlighted. 

 

Mapping mangroves as a management tool to enhance fish recruitment and bird conservation: the case of 

Turks and Caicos Islands, British West Indies 
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Mangroves play a vital function in fisheries and bird conservation. They provide nursery areas for fish, crustaceans 

and molluscs, and are an important bird habitat. Detailed vegetation maps are valuable for the sustainable 

management of these ecosystems. The TCI habitat map, developed in 2010, integrates aerial imagery, remote 

sensing, ground-truthing, and a vegetation classification system. This paper aims to build on the above work, using 

GIS techniques to map and classify Rhizophora mangle, Laguncularia racemosa, avicennia germinans and 

Conocarpus erectus alliances and associations, thereby creating another layer in the existing TCI habitat map.  

Coordinates and size measurements of stratified random samples of individuals in each study area are also entered 

into the database. Other flora and fauna in each study area are also recorded. Among the common fish species 

observed are Lutjanus apodus, Sphyraena barracuda, and Haemulon flavolineatum. Birds frequently noted birds 

include Pelecanus occidentalis, Ardea alba, Ardea herodias, and Butorides virescens. Many of these species have 

high economic value in the TCI tourism and fishing industries and can subsequently be managed more effectively 

using this mapping tool. The GIS-based map is used in policy decisions both by the government and end-users. 
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Mangrove research and rehabilitation as a collaborative outreach tool 
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Outreach and education are integral components of modern research initiatives.  Government agencies, non-

government agencies, and universities alike allocate substantial resources towards outreach and granting agencies 

increasingly require meaningful outreach as a prerequisite for funding. Furthermore, as conventional classrooms are 

faced with the challenge of budget and curriculum reform, science-based outreach is becoming an increasingly 

important tool for connecting precollege students with the natural sciences. Outreach initiatives, however, are often 

rooted in formal education models. The Cape Eleuthera Institute (CEI) and its partners have adapted a collaborative 

model for immersing students in mangrove research and rehabilitation using innovative, non-formal education 

methods. In particular, this mangrove outreach consists of experiential field-based activities in lieu of the classical 

classroom learning experience. To accomplish this model, program staff facilitate interaction between program 

participants, university-level scientists, local knowledge experts (e.g., commercial fishermen), and fulltime research 

staff at CEI. Furthermore, the learning experience is emphasized by involving students in data collection for ongoing 

mangrove research at CEI, thus fostering a practical understanding of applied science. The model of collaborative 

outreach outlined here, while providing an informal experience unique to many students, is highly adaptable to a wide 

range of programmatic needs and budget limitations. 

 

Characterizing the fisheries of a mangrove restoration site north of the Yucatan Peninsula 
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Progreso es el puerto más importante al norte de Yucatán por su actividad industrial y turística. Debido a esta 

presión antropogénica, las áreas de manglar se han visto gravemente afectadas, actualmente se han desarrollado 

planes de restauración por medio de apertura de canales hidrológicos. El presente trabajo tiene como objetivo 

determinar la composición y abundancia de peces en un sitio de manglar sujeto a restauración, para lo cual se 

realizaron  colectas entre febrero y octubre del 2013 con una red de arrastre y trampas ictiológicas . Se identificaron 

5542 individuos correspondientes a 7 especies, Gambusia yucatana la especie dominante son 90.40% de la 

abundancia total, las demás especies son Poecilia velífera, Cyprinodon artifrons, Menidia colei, Garmanella pulchra, 

Fundulus persimilis y Floridichthys polyommus, las especies colectadas presentan un rango de talla entre 0.7cm a 

3.5cm, así como un peso total de 2,733g.  Se registraron peces residentes de los sistemas de manglar, esperando 

que conforme transcurra el tiempo de la restauración y las raíces y vegetación crezca, la diversidad de peces 

aumente y el ecosistema de manglar recobre su función de crianza y alimentación para especies ícticas en este sitio 

de la costa norte de Yucatán. 

 

Connectivity between protected areas: strategy for biodiversity conservation 
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Lagoons bordered by mangroves are important nursery and feeding habitats for fish species. In Yucatan coast, 

southern Mexico, the lagoon ecosystems are subject to diverse human activities (tourism, critical habitats destruction, 

waste discharges, fisheries). However, several Reserves have been declared in the region to protect critical habitats 

(Celestún, Bocas de Dzilam, Ria Lagartos), which maintain the biodiversity among unprotected systems and 

wetlands. In this study we propose to evaluate the connectivity for the maintenance of the biodiversity through the 

analysis of fish community structure. Ichthyofauna information obtained from several study years (1992-2008) for 

each costal lagoon was integrated to contrast protected areas, from an unprotected lagoon system (Chelem lagoon). 

A total of 134 species were recorded with the lowest species richness and diversity observed in systems with the 

highest impact level: Yucalpeten (antropogenic) and Ria Lagartos inner zone (hyperhaline conditions), with high 

abundance of tolerant species (Floridichthys polyommus y Cyprinodon artifrons). An increase of marine eurihaline 

species were found in Celestun, Bocas de Dzilam and outer zone of Ria Lagartos (Eucinostomus spp. Sphoeroides 

testudineus). Results showed that the protected areas from Yucatan have good conditions of biological integrity and 

can be considered as reference systems for future evaluations. 

 

GENERAL SESSION 

 

Age and growth of Chilean stripe, Chilensis urotrygon, on the south coast of Sinaloa, México 
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La pesqueria artesanal de camaron tiene un fuerte impacto en las poblaciones demersales de elasmobranquios, por 

lo que conocer la biologia de estas especies es de gran importancia. En el presente estudio se obtuvieron muestras 

a partir de capturas incidentales de pesca artesanal de camarón en el sur de Sinaloa, por medio de redes de arrastre 

durante un ciclo anual. Se determinó la proporción sexual, la estructura de tallas de la captura de 674 organismos 

(326 machos y 348 hembras), su estructura de tallas y pesos fue diferente entre sexos siendo las hembras más 

grandes y pesadas, presentando un tipo de crecimiento alométrico positivo. Se determinó la edad a partir del conteo 

de bandas de crecimiento en vértebras, se estimaron los parámetros de crecimiento individual (Linf= 23.57, k= 0.18  

machos y Linf=28.82  k=0.16 hembras) y la periodicidad de formación de bandas por medio del análisis de 

incremento marginal, los organismos utilizados para el análisis tuvieron un intervalo de longitud de 8-25 cm de AD 

(ancho de disco) para hembras y de 7-20 cm de AD para machos. Los resultados obtenidos muestran que el modelo 

que mejor describe el crecimiento es el de Gompertz en su versión para condrictios. 

 

Marine fronts are important fishing areas for demersal species at the Argentine Sea (Southwest Atlantic 

Ocean) 

 

Daniela Alemany, Inter-American Institute for Global Change Research, dalemany@yahoo.com 

mailto:inv.abar-k@hotmail.com
mailto:dalemany@yahoo.com


Eduardo M. Acha, Instituto de Investigaciones Marinas y Costeras 

Oscar O. Iribarne, Instituto de Investigaciones Marinas y Costeras 

 

The high primary and secondary production associated with frontal systems attract a diversity of organisms due to 

high prey availability; this is why a strong relationship between fronts and pelagic fisheries has been shown 

worldwide. In the Argentine Sea, demersal resources are the most important, both in economical and ecological 

sense; so we hypothesize that fronts are also preferred fishing areas for demersal resources. We evaluated the 

relationship between spatial distribution of fishing effort and oceanographic fronts, analyzing three of the most 

important frontal systems located in the Argentine Sea: the shelf-break front, the southern Patagonia front and the 

mid-shelf front. Individual vessel satellite monitoring system data (VMS; grouped by fleet type: ice-trawlers, freezer-

trawlers and jigging fleet) were studied and fishing events were identified. Fishing events per area were used as a 

proxy of fishing effort and its spatial distribution by fleet type was visualized and analyzed with Geographic 

Information Systems. Oceanographic fronts were defined using polygons based on satellite chlorophyll amplitude 

values, and the percentage of fishing events within each polygon was calculated. Results showed a positive 

association between fronts and fishing activities of the different fleets, which suggest the aggregation of target 

species in these zones. The coupling of the freezer-trawler and jigging fleets (that operate on lower trophic level 

species; Macruronus magellanicus and Illex argentinus respectively) with fronts was higher than the ice-trawler fleet, 

targeting species of higher trophic level (Merluccius hubbsi). Marine fronts represent important fishing areas, even for 

demersal resources, as the distribution of fishing fleets and fishing effort are positively associated with frontal zones. 

 

Effects of a large-scale and offshore marine protected area on demersal fish assemblage in the Southwest 

Atlantic 
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There are few extensive and offshore located marine protected areas (MPAs) in the world oceans and their 

performance is still debated. We evaluated the effects of a large-scale offshore MPA located on the SW Atlantic 

Patagonian shelf (43ºS 63ºW) on the demersal fish assemblage. Compliance of the Patagonian MPA was assessed 

analyzing eight years of satellite vessel monitoring system (VMS; 2000-2008) data which showed compliance and 

fishing effort concentrated near the protection boundaries. MPA effects were studied employing a five years database 

collected by a scientific research vessel in protected and fishing locations, before and after the MPA establishment. 

We analyzed 152 scientific trawling stations using multivariate analysis of fish assemblage structure and of fish 

abundance, discriminating target and non-target species, and of mean size and proportion of juveniles of the target 

species (Argentine hake, Merluccius hubbsi). The identified MPA effects were an increasing abundance trend of the 

demersal fish assemblage, the target and non-target fish species, hake juvenile size and a higher proportion of 

juveniles aged 2+ inside the MPA. These positive trends are promising for offshore, large-scale MPAs. 

 

Fishing areas of clam chocolata in Bahía Magdalena-Almejas, Baja California Sur, México 
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Bahía Magdalena-Almejas (BMA) is one of the most important regions for fishing clam chocolata in Baja California 

Sur. However, there are no studies related to the spatial and temporal distribution of the resource. This work 

analyzed the dynamics of the fleet whereas the use in the different fishing areas. The analysis considered data from 

production from 1998 to 2010, estimates of abundance by fishing area, particle size by bank and experience of 

fishermen. The production data allowed defining 3 zones of fishing: Zona de Canales (6% of production), Bahía 

Magdalena (83%) and Bahía Almejas (11%). In Bahía Almejas the activity is higher in May, November and 

December; in the other areas between February and April. The evaluation of clams available in 18 banks showed 

that 76% of individuals had a length exceeding minimum capture size in BMA. Among the banks of clam chocolata 

there are variations in the frequency of sizes and weights that can be connected to the physiographic characteristics 

of the fishing areas. The results suggest that banks associated with coarse sand have larger individuals, situation 

that could relate to the success of fishing. 

 

Spatial distribution of Cortes geoduck from Central Gulf of California 

 

E. Alberto Aragón-Noriega, Centro de Investigaciones Biologicas, Unidad Sonora, aaragon04@cibnor.mx 

 

The goeduck clam Panopea globosa is a species with commercial importance due to its high demand, especially in 

Asia. According to the current geoduck management plan, is necessary to determine the distribution and density of 

the geoduck clam Panopea globosa in the central Gulf of California and its relationship with environmental variability. 

The aim was to analyze the spatial distribution from survey data, population structure, and density of ten beds along 

a latitudinal gradient. The extractions were done semiautonomous diving and using boats 7m in length. In the present 

study were collected a total of 10,114 organisms with an average weight of 997±212g, 80% were above 800g. 

Average length was 132±12.5mm, 80% was above the minimum legal size (130mm). The growth was Allometric 

negative. Also it was possible to identify the type of spatial distribution of P. globosa by two methods. Chl-a and sea 

surface temperature have an effect on the population parameters and tide momentum was most significant to the 

density possibly by visibility. 

 

Marine Stewardship Council:  Sustainable Fisheries recognized through Scientific Assessments, 

Certification and Fishery Improvement Projects 
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The Marine Stewardship Council (MSC) is an independent third-party certification and ecolabel program with a 

scientifically robust standard and methodology to assess wild-caught fisheries. MSC is a market-based program 

designed to recognize and reward sustainable fishing practices through purchasing decisions made by buyers and 

consumers.  The MSC works collaboratively with diverse stakeholders. The MSC standard is used to assess the 

health of the stock, ecosystem impacts and management practices, and it can be a useful performance evaluation 

tool to leverage improvements in fisheries. Fisheries in the Developing World may not be ready to meet the MSC 

standard at this time, but nevertheless wish to improve to the point where MSC certification could be attained.  For 

these fisheries, an important option is to participate in a Fishery Improvement Project (FIP).  A FIP unites 
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stakeholders to work collaboratively to improve practices and management with the goal of achieving MSC 

certification.  The MSC developed a benchmarking tool that can be used objectively to chart progress by a FIP 

against the MSC standard.  Through FIPs, assessments, and certification, the MSC program has become an 

important instrument to promote and achieve consistency in ecological and management outcomes across the 

international fishery management landscape. 

 

Environmental Contests as a comprehensive conservation strategy: promoting youth taking action for 

responsible fishing in the northern Gulf of California 
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Nineteen Environmental Contests have been organized by the Intercultural Center for the Studies of Deserts and 

Oceans (CEDO) in the northern Gulf of California, as an important mechanism for engaging communities in 

conservation issues.   The contests promote involvement of students in the search for solutions to environmental 

problems facing their communities. The 2012 Environmental Contest  "Fishing for the Future" was implemented in 

nine coastal communities of the region, and focused on finding alternative practices to support sustainable fisheries. 

Over 5,000 students participated in talks to raise awareness about fisheries,  and   566 students  signed up for  doing 

the contest.  Participants researched a fishery important in their community and developed proposals to improve its 

management,  ranging from making fishing gear improvements  to influencing public policy.  Proposals from winning 

teams were implemented with fishermen in their communities with CEDO´s support. In the process students  became 

spokespersons for sustainable fisheries in their own communities. The most important result of this program is the 

opportunity that it creates for making community-level social change. The contest facilitates developing relationships 

and forming   bonds with students, teachers, fishermen and others in a community, engaging  them  at large in a 

collective project towards  responsible use of natural resources. 

 

Length-weight relationships and condition factors of the Humboldt squid (Dosidicus gigas) from the Gulf of 

California and the Pacific Ocean 

 

Gastón A. Bazzino Ferreri, CIBNOR, gbazzino04@cibnor.mx 

 

Length-weight relationships (LWRs) and condition factors (CFs) of any species are two of the most significant 

biological parameters that provide information on growth level and physiological condition. In addition, the 

assessment of LWRs and CFs is commonly practiced by fisheries personnel as one tool for evaluating marine 

populations and communities. Thus, the objective of the present study was to provide baseline data on LWRs and 

CFs of the jumbo squid D. gigas in three different regions including two ecosystems (Gulf of California and Pacific 

Ocean). This is believed to be the first report directly focused on LWRs and CFs for Dosidicus gigas in the entire 

distribution range and will thus further contribute to the development of a comprehensive baseline data for this 

species. 
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Abundance assessment of Humboldt Squid (Dosidicus gigas) preyed by top predators from the Gulf of 

California and the Northeastern Pacific Ocean 

 

Gastón A. Bazzino Ferreri, CIBNOR, gbazzino04@cibnor.mx 

 

The ecological role of cephalopods in marine ecosystems is important because they are the main prey of large 

pelagic fishes, marine mammals, and sharks, allowing the flow of energy from one trophic level to another. In fact, 

some of the main predators of the Humboldt squid (Dosidicus gigas) in the eastern Pacific Ocean and the Gulf of 

California are sperm whales, dolphins, large pelagic fishes, and sharks. Here, we analyze all the previous diet 

records of these top predators so we can have an estimate of Humboldt squid´s biomass preyed by these species. 

 

Use of ultrasonic imaging and Ovaprim® to evaluate egg maturation of humpback chub Gila cypha 

 

Morgan Brizendine, University of Arizona, mobriz@email.arizona.edu 
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Although nine known aggregations of humpback chub, Gila cypha, currently exist in the main stem Colorado River, 

little is known about their reproduction. It has been hypothesized that water temperatures of the main stem Colorado 

River below Glen Canyon Dam are too low for female humpback chub to develop eggs for spawning due to 

hypolimnetic dam releases. In this study, we will evaluate use of ultrasonic imaging and Ovaprim® to identify egg 

development in female humpback chub. In addition, we will document locations of female chub with developing eggs 

in the Colorado River drainage, especially the main stem below Glen Canyon Dam. Based on our initial results, we 

conclude that ultrasonic imaging is an effective method for identifying egg development in female humpback chub. 

 

Chemical cues of predation induce anti-predator behavior in naïve rainbow trout: implications for training 

hatchery-reared fish 
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State agencies spend millions of dollars annually to rear fish for stocking in lakes, rivers, and reservoirs, yet hatchery-

reared fish tend to have relatively low survival when released into natural habitats. Manipulation of the rearing 

environment in hatcheries can potentially enhance fitness-related traits, like anti-predator behavior, and thus fish 

survival. We investigated behavioral shifts in response to chemical cues associated with predation in a strain of 

rainbow trout that is resistant to whirling disease but particularly susceptible to predation. We exposed individual 

rainbow trout to alarm cues from conspecifics, kairomones from brown trout predators, and a combination of the two 

cues. Fish exposed to these cues exhibited changes in behavior expected to reduce predation risk, including a 

reduction in time spent actively swimming and an increase in time spent frozen, with the greatest response in those 

exposed to conspecific alarm cues. These findings suggest that a one-time exposure to chemical cues may have 

significant effects on anti-predator behavior and thus survival in the wild. Implementation of this rapid and simple 
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treatment during rearing could increase survival of hatchery-reared rainbow trout, consequently reducing costs of 

stocking programs. 

 

Nutritional status of the lobster Panulirus argus in the South West and North Central regions of Cuba 

 

Norberto Capetillo-Piñar, Instituto Politécnico Nacional unidad Centro Interdisciplinario de Ciencias Marinas ( IPN-

CICIMAR), Norbertcap@ipn.mx 

Arturo Tripp-Quezada, Instituto Politécnico Nacional unidad Centro Interdisciplinario de Ciencias Marinas 

Marcial Villalejo-Fuerte, IPN-CICIMAR 

Alexander Lopeztegui, Centro de Investigaciones Pesqueras de La Habana, Cuba. 

 

Una evaluación del estado nutricional de la langosta Panulirus argus se realizó en las regiones suroccidental (golfo 

de Batabanó) y norcentral (Caibarién e Isabela) de Cuba. Para la realización del mismo se utilizó el Índice 

Nutricional del Hepatopáncreas (INH), determinándose el efecto que sobre el mismo pudiera tener el sexo y las 

fases del  desarrollo ontogénico (subadultas y adultas) de esta especie. Un total de 209 langostas fueron analizadas 

de las cuales 108 fueron capturadas en noviembre del 2005 en la región suroccidental y 101 en mayo del 2006 en la 

norcentral. Para ambas regiones el sexo no tuvo efecto sobre el estado nutricional de las langostas, siendo todo lo 

contrario la fase de desarrollo ontogénico. Los subadultos presentaron mejor estado nutricional que los adultos en 

ambas zonas, sin embargo fueron halladas diferencias significativas del estado nutricional entre las dos regiones de 

estudio. El bajo estado nutricional encontrado en los adultos puede deberse a que para el período muestreado la 

disponibilidad de recursos alimentarios no haya sido favorable, mientras que los subadultos fueron favorecidos. Las 

diferencias del estado nutricional de los subadultos entre la región suroccidental y norcentral pueden ser debidas a 

las condiciones ambientales existentes en cada región en particular.   Palabras claves: Panulirus argus, desarrollo 

ontogénico, Indice de estado nutricional, Cuba. 

 

Monitoring  Outmigration of Juvenile Chinook Salmon and Rainbow Trout with Screw-traps in the 

Sacramento River, Central Valley California 

 

Felipe Carrillo, US Fish and Wildlife Service, felipe_carrillo@fws.gov 

 

The US Fish and Wildlife Service has been monitoring for salmon and rainbow trout populations since 1994 using 

screw-traps. There are four races of chinook salmon in the Central Valley: fall, late-fall, spring, and winter. Races are 

based on their timing of return to freshwater for spawning . During the past 30 years, overall escapement of Central 

Valley salmon has declined. Only the fall run continues to maintain stable spawning runs, likely because they are 

heavily supported by hatchery production. Winter-run chinook salmon were federally listed as threatened in 1990 and 

endangered in 1994 by the National Marine Fisheries Service. Spring run were recently listed as threatened in 1998 

by the State of California.The remaining races and natural populations of chinook salmon in the Central Valley are 

presently considered candidate species under the Federal Endangered Species Act. All of the various races of 

chinook salmon in the Central Valley use the Sacramento River as a migration corridor to the ocean.Monitoring is 

conducted daily year round and the objective is to evaluate the recovery of these salmon populations. 

 

Lobster fisheries in the Rocky Costal communities and ecosystems in Dzilam Bravo Sisal Yucatan 

 

Denab Cervera, CRIP Yucalpetén, INAPESCA, edencepa83@hotmail.com 
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Egna Cervera, CRIP Yucalpetén, INAPESCA 

Gloria Rios, CRIP Yucalpetén, INAPESCA 

David De Anda, CRIP Yucalpetén, INAPESCA 

Kenneth Cervera, CRIP Yucalpetén, INAPESCA 

 

La pesca es una actividad que modifica la estructura y funcionamiento de los ecosistemas y sabemos poco de los 

cambios que causan las pesquerías en los ecosistemas costeros de Yucatán. El objetivo de este trabajo es describir 

las comunidades bénticas y de peces que habitan en las inmediaciones de los componentes rocosos en los 

ecosistemas costeros en Yucatán. Se realizaron campañas de observación durante junio de 2013 en las costas de 

Dzilam Bravo (35) y Sisal (10) mediante buceo SCUBA y con hookah, se tomaron datos de condiciones ambientales 

entre 0.3 m y 6 m de profundidad y 11 videotransectos estandarizados de 30 m de longitud. Se registraron las 

especies de peces presentes. Se analizaron la cobertura de los fondos utilizando grupos morfofuncionales 

previamente descritos en estudios relacionados a las langostas, así como la diversidad de macrocrustáceos y 

macrobentos; en el caso de la langosta se estimó su densidad. 

 

Exploitation of macrozoobenthic resources by fish in the Gironde estuary (France) 

 

Claire Coiraton, Université de La Rochelle, LIENSs (Research Center for Coasts, Environment and Societies), 

France., claire.coiraton@gmail.com 

Jonathan Selleslagh, Irstea Bordeaux, UR EPBX, 50 avenue de Verdun 33612 Cestas 

Guy Bachelet, Station Marine d’Arcachon, UMR EPOC, 2 rue du Professeur Jolyet 33120 Arcachon 

Hugues Blanchet, Station Marine d’Arcachon, UMR EPOC, 2 rue du Professeur Jolyet 33120 Arcachon 

 

Stomach contents of the main fish species (i.e. seabass Dicentrarchus labrax, spotted seabass Dicentrarchus 

punctatus, sole Solea sp., flounder Platichthys flesus, common goby Pomatoschistus microps, sand goby 

Pomatoschistus minutus, sprat Sprattus sprattus, anchovy Engraulis encrasicolus and shad Alosa fallax) collected in 

24 intertidal and subtidal stations along the Gironde estuary (France) during July 2012 were examined to describe 

their feeding ecology and potential trophic competition. Macrozoobenthos samplings were simultaneously performed 

in order to examine feeding strategy of fish, as well as the use of estuarine habitats as nursery. Overall, 30 prey 

items were identified among the 551 stomach contents analysed. Results showed that Crangon crangon, Corophium 

volutator, Mesopodopsis slaberri and Hediste diversicolor composed the most abundant and frequent prey observed 

in fish diets. The feeding composition was different between both species and stations for each fish species. Potential 

trophic competition appears limited due to the fact that few species show significant trophic overlap; in particular in 

intertidal stations where benthic resources are abundant. Results showed that fish are rather specialist than 

opportunist contrary to that it generally recognized, even if they seem having certain plasticity in the choice of prey. 

Results also showed that spatial variability of diet composition did not always reflect the food available in the field, 

indicating that fish migrate between habitats to eat. 

 

Survey of parasites in fishes of Lake Powell 

 

Elias Combs, Brigham Young University, eliasadriancombs@gmail.com 

Mark Belk, Brigham Young University 

Cemal Oguz, Ataturk University, Turkey 

Anne Marie Forest, Utah Division of Wildlife Resources 
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Lake Powell (Colorado River drainage, Utah/Arizona, USA) is an important fishery providing economic and 

recreational benefits to local inhabitants and visitors.  Parasite abundance and diversity can have important effects 

on fishes.  To date there have been no such studies done on this ecosystem.  We provide the initial parasite 

quantification that can be used for management purposes and we compare parasite abundance for each fish to 

locations where they are natively found.  Fish examined were walleye, Stizostedion vitreum; threadfin shad, 

Dorosoma pretenense; largemouth bass, Micropterus salmoides; smallmouth bass, Micropterus dolomieui; striped 

bass, Morone saxatalis; common carp, Cyprinus carpio; channel catfish, Ictalurus punctatus; and black crappie, 

Pomoxis nigromaculatus.  Of the 89 total fish, we identified 11 different species of parasites.  Only 25% of the total 

fish caught were found to be infected, with 0% incidence for S. vitreum and D. pretenense and the highest incidence 

rate of 83% for M. salmoides.  C. carpio had the most parasites found with over 500 individual parasites counted in 

the infected 55%.  The most prevalent parasites found belonged to the genus Protocephalus infecting 11% of the 

total fish examined. 

 

The presence and prevalence of trematode parasites in juvenile steelhead trout, Oncorhynchus mykiss 

 

Andrew Futerman, Oregon State University, Futermaa@onid.orst.edu 

Jordan Massie, Oregon State University 

 

Coastal waters of the Pacific Northwest have experienced marked declines in salmonid populations over the past few 

decades.  Scientists and managers have grappled with the task of identifying the mechanisms leading to decline in 

an attempt to mitigate losses and understand the relevant biological and environmental considerations.  The 

freshwater parasite Nanophyetus salmincola, a trematode who spends part of its life cycle in salmonids, could be a 

significant source of juvenile mortality, as has been demonstrated in other salmonids. Our objective is to analyze 

posterior kidney samples for cysts, a known proxy for trematode abundance, to determine differences in prevalence 

and intensity of the parasite. Differences in density data between sites may provide insight into mortality of affected 

fish. The number of parasitic cysts in each sample is recorded.  Upon completion of the study, samples from different 

habitats will be compared.  We expect that earlier life stages of steelhead will show the highest density of parasites, 

followed by estuarine fish, and the lowest density in pelagic juveniles, signifying parasite related mortality events. 

These results would imply that lower parasite prevalence later in ontogeny is due to mortality at a younger 

developmental stage. 

 

Modeling spatially explicit life history strategies in juvenile Fall Chinook Salmon: Integrating microchemical 

signatures to improve determination of source location 

 

Jens Hegg, University of Idaho, hegg1432@vandals.uidaho.edu 

Rich Zabel, NOAA - NOrthwest Fisheries Science Center 

Paul Chittaro, NOAA - NOrthwest Fisheries Science Center 

Brian Kennedy, University of Idaho 

 

Anthropogenic changes have recently and significantly altered the river system and spawning habitat of Snake River 

fall Chinook salmon in the recent past. With these changes have, presumably, come changes to the selective 

pressures experienced by historical populations. The population has recently undergone major changes in juvenile 

life history expression, with a large proportion of the population adopting a longer freshwater rearing phase, 
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compared to the historical norm of subyearling migration. Previous work has shown that these life history changes 

are spatially structured within the spawning areas and may be correlated with stream temperature. In addition, 

modeling has indicated that the yearling life history may confer higher fitness than other life history strategies. We 

discuss methods and results of applying a stage structured model of juvenile migration to explore the life history 

trade-offs of early migration. In particular we focus on the spatially explicit environmental factors that may be 

influencing migration timing. Understanding these life history changes, and modeling their fitness trade-offs, requires 

a solid understanding of the sources of juvenile fish within the basin.  We discuss integrating trace elements and 

strontium isotopes into this modeling framework as determinants of fish location and growth at multiple life-history 

time points. 

 

Internet communication strategies and public policies of marine resources 

 

Jessica Hernández, CICIMAR-IPN, jhernandezm1200@alumno.ipn.mx 

Jessica Crys Hernández Martínez, CICIMAR-IPN 

Pablo Del Monte Luna, CICIMAR-IPN 

 

Public policies for the management of marine resources may be influenced by factors unrelated to ecological 

sustainability. An important factor is the disparity between the information of scientific and nonscientific. The Internet 

is the most effective communication channel, but little is known about the strategies used. These works is aimed at 

identifying strategies and analyze its relationship with the management and conservation of two cases: Greenland 

seal (Pagophilus groenlandicus) and the Vaquita (Phocoena sinus). Optimum sample number for each case was 

calculated accumulation curves: seal (n = 199, 104 and 76) and vaquita (n = 206, 216 and 147). Each league typified 

visited: comments, tweets, facebook, visual, audiovisual and several share option. A time series (2002-2012) of the 

frequency of use of each strategy, as well as a chronology of the series of annual management measures for each 

application is made. Multiple regression analysis between Internet strategies (independent variables) and public 

policies management (dependent variable) was performed. In the case of the Greenland seal, the strategies are: 

tweets, audio and visual material and explain more than 90% of the variation observed in the management and in the 

case of the vaquita tweets strategy explains 80%. 

 

Pacific Lamprey research and restoration 

 

Aaron Jackson, Confederated Tribes of the Umatilla Indian Reservation, aaronjackson@ctuir.org 

Mary Moser, Northwest Fisheries Science Center 

Jerrid Weaskus, Confederated Tribes of the Umatilla Indian Reservation 

Jeremy Wolf, Confederated Tribes of the Umatilla Indian Reseravation 

 

Between 1999 and 2013, over 3900 adult Pacific lampreys, Entosphenus tridentatus, were reintroduced to the 

Umatilla River, Oregon, where they were extirpated over 40 years ago by fish poisonings, from nearby locations in 

the Columbia River consistent with International Union for Conservation of Nature and Natural Resources and 

American Fisheries Society guidelines.  Prior to reintroductions a long-term monitoring program was implemented to 

determine success.  We monitored adult holding and spawning success, changes in larval densities in index plots, 

juvenile outmigration abundance, and adult returns.  Reintroduced adults were able to find suitable spawning habitat, 

and deposit viable eggs.  Progeny were able to feed and grow.  Larval mean densities increased from 0.37 ind/m2 

(1998 to 2000) to 6.95 ind/m2 (2001 to 2013) in long-term monitored survey plots.  Geographical distribution of larvae 
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in the river increased downstream, but larvae failed to become established in the lower Umatilla River likely due to 

impacts from irrigation.  Annual outmigration abundance of sampled macrophthalmia increased over the study period 

from zero to 850,000, but not in all years, suggesting irrigation projects may impact larval distribution.  Returning 

adult lamprey abundance increased from 2003 through 2013, but long-term monitoring is still needed to determine if 

these increases were results of our reintroduction. 

 

Are patterns of Terminal Investment general across species? 

 

Allystair Jones, Brigham Young University, allystairjones@gmail.com 

Mark Belk, Brigham Young University 

Jerry Johnson, Brigham Young University 

 

A major focus of life history studies is how reproductive allotment changes in different environments and throughout 

an individual's lifetime. To test the effect of predation and resource availability effect reproductive allotment 

throughout an individual's lifetime, we need model organisms that are prevalent in all of these environments, and 

have lifestyles that facilitate the investigation of life history traits. Poeciliids are a family of small tropical fishes that 

are ubiquitous and occur throughout the tropics and sub-tropical areas. Fishes in the family Poeciliid are livebearers 

facilitating the quantification of reproductive allocation. These fishes occur in various environments permitting us to 

ask life history questions. If there is a cost to reproduction, and any allocation to current reproduction comes at a cost 

to future reproduction, then as expectations for future reproductive bouts decrease, the amount of energy allocated to 

reproduction will increase. To test the generality of the terminal investment hypothesis we measured life history traits 

in 3 species of Poeciliids. We found the terminal investment hypothesis to be predictive in low predation and low 

resource environment and not predictive in high predation, high resource availability. 

 

Modeling trophic flows in a bay’s system under the impact of intense scallop bottom culture 

 

Lotta Clara Kluger, Leibniz Center for Tropical Marine Ecology (ZMT), lottakluger@gmail.com 

Matthias Wolff, Leibniz Center for Tropical Marine Ecology (ZMT) 

Marc Taylor, Leibniz Center for Tropical Marine Ecology (ZMT) 

 

The Peruvian scallop Argopecten purpuratus is the economically most important bivalve species along the Pacific 

coast of South America. Sechura Bay (North Peru) has developed into a hotspot for its cultivation. Culture activities 

exponentially increased during the last five years, with approximately 2500 artisanal fishers presently involved and 

export values of more than 70 million US$ per year. The present study aims at the determination of the bay’s 

ecological carrying capacity in order to find ecologically sustainable limits of these aquaculture activities. The impact 

of scallop culture on the system was analysed by comparing mass-balanced trophic models of the current with pre-

culture conditions. Results suggest that the increased scallop biomass has changed system’s characteristics, e.g. a 

greater part of the phytoplankton is consumed, biomass of scallop’s predators has largely increased, while 

competitors’ biomass has decreased. Scallop biomass has increased from 23 t km-2 in 1996 to currently 162 t km-2 

and ecological carrying capacity may soon be reached if management actions are not undertaken. Resulting 

thresholds are urgently needed to establish a decision-framework supporting both local fishers and managers in their 

challenging task of finding sustainable long-term levels for scallop culture in Sechura Bay. 
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Straying of late fall run Chinook salmon from the Coleman National Fish Hatchery in to the Lower American 

River, California 

 

Gena Lasko, CA Department of Fish and Wildlife, justadaisy@hotmail.com 

Ronald Coleman, CSU Sacramento 

Rob Titus, California Department of Fish and Wildlife 

Joe Ferreria, California Department of Fish and Wildlife 

Dave Zezulak, California Department of Fish and Wildlife 

Robert Vincik, California Department of Fish and Wildlife 

 

Anadromous salmon generally home to their natal streams to spawn. Straying is a natural behavior but can also 

occur as a result of human intervention. In the winter of 2008/2009, a late pulse of fish spawned in the lower 

American River, California. These fish turned out to be returning strays from a smolt survival study that had used 

downstream releases of late‐fall run Chinook salmon (Oncorhynchus tshawytscha) produced in the Coleman 

National Fish Hatchery. Coded‐wire tag release and inland return data were used to test the hypothesis that salmon 

released close to the American River are more likely to stray into the river than fish released farther from the river’s 

mouth.  Results indicate that straying increased with proximity of release site to the river and for downstream 

releases in general. No salmon released at the natal hatchery were recovered in the American River. This study 

indicates that release location should be carefully evaluated if future downstream releases of hatchery salmon are 

conducted within the watershed and can help fisheries managers and researchers make decisions about 

down‐stream release location placement with respect to river tributaries while conducting research or trying to 

improve salmon survival in the watershed. 

 

Biological-fishing aspects of two Mugilladae species in Tamaulipas and Northern Veracruz, based on the 

actions proposed fisheries management plan 

 

Hortensia López Navarrete, INAPESCA-CRIP Tampico, hortensia.lopez@inapesca.sagarpa.gob.mx 

Ma. Guadalupe Gómez Ortíz, INAPESCA-CRIP Tampico 

Angélica Cruz Ramírez, INAPESCA-CRIP Tampico 

Juan Balderas Telles, INAPESCA-CRIP Tampico 

Guillermo Acosta Barbosa, INPAESCA:CRIP Tampico 

 

En México se ha identificado la ocurrencia de 4 especies de Mugilidos y se explotan comercialmente dos: Mugil 

cephalus y M. curema. En Tamaulipas, en la Laguna Madre la lisa es abundante y en Veracruz, en la Laguna de 

Tamiahua aunque se capturan ambas especies la más abundante es la lebrancha. (Gómez-Ortiz, et al 2012). Se 

realizaron muestreos en 2010 y 2012, registrándose 1182 ejemplares de lisa y 63 de lebrancha, con rango de tallas 

en lisas entre 200-500 mm (Lt) y entre 230-360 mm. (Lt) en lebrancha. En 1997 Gómez-Ortíz et al., reportan en 

ambas lagunas la reproducción de lisa de noviembre a enero, la primera madurez a los 26 cm en machos y 30 cm 

en hembras, alcanzando en promedio 2.5 a 3 años de vida, García (1980) reporta la primera madurez en lebrancha 

a los 2 años a los 26 cm en ambos sexos. En este estudio en la Laguna Madre el grado de madurez en lisas fue 

entre 200 y 230 mm hembras y machos respectivamente, muy abajo de las reportadas por los autores citados. En 

Tamiahua no se encontraron ejemplares maduros. Las artes de pesca utilizadas son redes de enmalle de 2½  a 3½ 

plg. 
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Comparison of two tag types and four tagging locations on long-term tag retention rates in wild trout of 

spawning size 

 

Elizabeth Mamer, Idaho Department of Fish & Game, liz.mamer@idfg.idaho.gov 

Kevin Meyer, Idaho Department of Fish and Game 

 

Biologists often tag fish to identify them in the future, however, retention of tags is often compromised because tags 

can deteriorate or  be shed over time. We evaluated retention rates for a visual implant elastomer (VIE) tag and for 

three injection sites of passive integrated transponder (PIT) tags in stream-dwelling Cutthroat Trout Oncorhynchus 

clarkii and Rainbow Trout, O. mykiss of spawning size. In three streams in southeastern Idaho, 1,471 fish ≥ 150mm 

(total length) were PIT-tagged in the (1) body cavity, (2) musculature immediately posterior of the cleithral bone, or 

(3) dorsal musculature. Maxillary clips provided a secondary physical mark. All streams were revisited approximately 

one year after tagging (range: 358-439 days). Retention of PIT tags was highest in the dorsal musculature (95%), 

followed by the musculature posterior of the cleithra (90%), and the body cavity (69%). Retention of VIE tags was 

94% and retention of maxillary clips was 100%.  Streams will be revisited two years post marking to further evaluate 

spawning size on tag retention. Tagging locations other than the body cavity appear to offer greater retention in fish 

of spawning size, though concerns over angler interaction with tags during filleting and consumption should be 

considered. 

 

Ecological and socio-economic impacts of by-catch mortality associated with shrimp trawling in Bahia de 

Kino, Sonora, Mexico 

 

Johnson Maria, Prescott College Kino Bay Center for Cultural and Ecological Studies, lmeltzer@prescott.edu 

Lorayne Meltzer, Prescott College Kino Bay Center for Cultural and Ecological Studies 

Maria Johnson, Prescott College Kino Bay Center for Cultural and Ecological Studies 

 

The shrimp fishery is the most economically important fishery in Mexico.  Sonora is the second largest producer of 

shrimp from trawling.  Kino Bay is an important fishing ground for many of the approximately 925 trawlers operating 

in the Gulf of California.  Based on data from 95 trawl sets over 23 nights between 2003 and 2013, this study; 1) 

quantifies and describes biodiversity of the by-catch associated with trawling in Kino Bay; 2) describes  by-catch  of 

species of special concern including protected species, commercially valuable species and long-lived vulnerable 

species;  3) records by-catch species that are commercially viable for small-scale fisheries;  4) presents a preliminary 

methodology for quantifying economic loss from mortality of flat fish and elasmobranch species using current pricing; 

and 5) calls for further study and collaboration in order to calculate the higher economic loss associated with juvenile 

by-catch mortality within these species groups. Our study reports 196 species in the by-catch, including seven legally 

protected species; 54 species of commercial importance to small-scale fishermen, and many juveniles.  By-catch 

rates within trawl samples averaged 88.41%.  Data from 2013 are analyzed to calculate the current estimated 

economic loss to small scale fishermen from by-catch mortality of flat fish and eslamobranchs. 

 

Overwinter survival, growth, and movement of juvenile coho salmon in Prairie Creek, California 

 

Tancy Moore, Humboldt State University, tancymoore@gmail.com 

Walter Duffy, United States Geological Survey 
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Coho Salmon Oncorhynchus kisutch in northern California have suffered precipitous population declines over the 

past several decades, in part due degraded freshwater rearing habitat.  Passive integrated transponder (PIT) tags 

have greatly increased understanding of this vulnerable life stage, which often includes fall migrations in response to 

increasing stream flow.  During the summer of 2012, four hundred juvenile Coho Salmon in Prairie Creek and its 

tributaries were PIT tagged and their movements were monitored until spring outmigration. The Cormack-Jolly-Seber 

model and Program MARK were used to examine how rearing location affects survival, winter movement, and 

outmigration timing.  The survival analysis indicated apparent overwinter survival was 39%, and that large juveniles 

had low survival near the confluence. However, the model could not distinguish deaths from emigration, meaning the 

high mortality rate for large juveniles near the mouth may actually reflect a pattern of early emigration from the study 

area.  Since juveniles that outmigrate prior to spring trapping are typically treated as mortalities, these results have 

important implications for the way managers estimate freshwater survival for Coho Salmon. 

 

Small scale finfish fisheries of Magdalena Bay Baja California Sur, Mexico: Fleet operation dynamic and 

interactions 

 

Miguel Ángel Ojeda Ruiz, Departamento de Ingeniería en Pesquerías, Universidad Autónoma de Baja California Sur, 

maojeda@uabcs.mx 

Mauricio Ramírez Rodríguez, Centro Interdisciplinario de Ciencias Marinas del Instituto Politécnico Nacional 

Luis Burnes Romo, Centro Interdisciplinario de Ciencias Marinas del Instituto Politécnico Nacional 

Adrian Galindo de la Cruz 

 

La pesca de diversas especies de peces, reconocidas en conjunto como “escama” ha tomado un rol relevante en la 

región de Bahía Magdalena-Almejas. Su captura se realiza con redes, trampas y líneas con anzuelo de diversos 

tipos e incluye más de 90 especies, de 30 familias, de las que se conoce poco sobre su biología, dinámica de 

poblaciones y dinámica de las flotas que las aprovechan. En este trabajo se caracteriza esta pesquería buscando 

comprender cómo funciona. Para ello se efectuaron  entrevistas a permisionarios y pescadores y se analizaron 

reportes de captura por especie y lugar de pesca, en avisos de arribo de 1998 a 2010. Los resultados permitieron 

estratificar la flota según especies objetivo y acompañantes por tipo de arte de pesca y determinar la importancia 

relativa de familias y especies considerando su aportación al total de la captura en peso, valor económico y 

frecuencia de uso. También se determinaron zonas y temporadas de pesca y se elaboraron mapas de pesca 

preliminares. 

 

The potential of Sea Cucumber, Isostichopus badionotus, fisheries in the southeastern region of Cuba 

 

Maray Ortega- Martínez, Instituto Politécnico Nacional unidad Centro Interdisciplinario de Ciencias Marinas (IPN-

CICIMAR), Mar.ortega87@gmail.com 

Arturo Tripp-Quezada, Instituto Politécnico Nacional unidad Centro Interdisciplinario de Ciencias Marinas 

Norberto Capetillo-Piñar, Instituto Politécnico Nacional unidad Centro Interdisciplinario de Ciencias Marinas 

 

The population structure of the sea cucumber (Isostichopus badionotus) is estimated to determine its fishery potential 

in five locations from the SE region of Cuba. An area of 3,000 m2 was analyzed trough the use of lineal transects of 

100 x 2 m in April 2011. The abundance, size structure, weight, sexual maturity and the sex ratio were estimated. 

The highest abundances together with the largest and heaviest individuals were found in areas where this species is 

not usually exploited. In these areas the individuals showed a high GSI, maturity stages that ranged from III-IV and a 
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sex ratio of 1:1. Our study allowed to wide the capture zones, because areas of potential for the exploitation were 

found. A total catch quota of 12 tons was estimated. Individual catch quotas were estimated for each area. Areas that 

were not usually exploited were given the highest catch quotas that were of up to 4.4 tones. 

 

Shifting species ranges and changing phenology: A new approach to mining social media for ecosystems 

observations 

 

Jeremiah Osborne-Gowey, Feather River Consulting and Oregon State University, 

jeremiahosbornegowey@gmail.com 

Mary Fuka, EnPhysica LLC, Boulder, CO, United States 

Dan Fuka, Virginia Tech, Blacksburg, VA, United States 

 

Scientists are increasingly using social media to solicit 'citizen scientists' to participate in the data collection process. 

However, social media users are also a largely untapped resource of spontaneous, unsolicited observations of the 

natural world. Of particular interest are observations of species biology, range and phenology to better develop a 

predictive understanding of how ecosystems are affected by a changing climate and human-mediated influences. 

Social media users' observations include information on biological and phenological phenomena such as flowers 

blooming, animal tracks and droppings, damage, feeding, nesting, unusual behaviors, native and invasive species 

sightings, fisheries catch locations and size, etc. Here we mine Twitter for a number of North American species and 

ecosystem observations to determine usefulness for environmental applications such as: 1) supplementing existing 

databases, 2) identifying outlier phenomena, 3) guiding additional crowd-sourced studies and data collection efforts, 

4) recruiting citizen scientists, 5) gauging sentiment about the observations and 6) informing ecosystems policy-

making and education. We present the results for our evaluation of a representative sample from a list of 200+ 

species for which we've collected data since August 2011. We discuss challenges, best practices and tools for 

distilling information from crowd-sourced observations gathered via Twitter. We identify potential outlier observations, 

map ranges, and evaluate the usefulness of citizen sentiment conveyed in the observations as a potential metric for 

policy makers and managers and draw conclusions on best applications for use of crowd-sourced social media 

observations: identifying outliers, front-tracking, guiding traditional data collection efforts and informing policy- and 

decision-makers about citizen sentiment toward resources. 

 

Reproduction of Oreochromis niloticus at Huitchila microreservoir, Morelos, Mexico 

 

Bertha Peña-Mendoza, FES ZARAGOZA, UNAM, berthapegna@yahoo.com.mx 

José Luis Gómez-Márquez, FES ZARAGOZA, UNAM 

Arely Eliam Paredes-Martínez, FES ZARAGOZA, UNAM 

María del Carmen Alejo-Plata, UNIVERSIDAD DEL MAR, OAXACA 

 

La tilapia es una de las especies más usadas en la acuicultura de los países en vías de desarrollo. Para determinar 

la biología reproductiva de Oreochromis niloticus, en el bordo “Huitchila”, Tepalcingo, Morelos, se realizaron 

muestreos mensuales entre septiembre de 2010 y agosto del 2011. Se colectaron 354 organismos, procedentes de 

la pesca comercial con una atarraya de 6.5 cm de luz de malla. Los machos presentaron  tallas de 13.7 a 24 cm de 

longitud total y peso total de 35.8 a 168 g. Para las hembras las tallas  fluctuaron entre 13.3 a 18.6 cm de longitud 

total (Lt) y peso total  (Pt) de 34.3 a 102.3 g. La proporción sexual (macho:hembra) fue de 6.2:1 (χ 2=180.63; 

p<0.05)  favoreciendo a los machos durante todo el año. La relación peso total-longitud total para los machos indicó 
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un crecimiento alométrico negativo. La primera talla de maduración sexual para los machos fue de 12.28 cm y para 

las hembras de 14.11 cm de Lt, lo que indica que los machos son más precoces que las hembras. De acuerdo a los 

indicadores de la reproducción los machos tienen un evento reproductivo entre mayo-junio y las hembras dos 

(marzo-mayo y agosto). La fecundidad media se estimó en 757 folículos. Se obtuvo mayor correlación entre el 

número de folículos y la longitud total. El rendimiento en biomasa es bajo comparado con otros sistemas de la 

región, el cual está en función del esfuerzo de pesca. 

 

Body shape analysis as a tool for Opisthonema species discrimination in the southeast coast of the Gulf of 

California 
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nash14ivan@hotmail.com 
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Discrimination of species is an important issue for fisheries management. Thread herring species (Opisthonema 

liberate, O. bulleri and O. medirastre) on the southeastern coast of the Gulf of California are sympatric and have no 

noticeable external difference in body shape. This feature, among others, is the cause of his capture is not 

discriminated by species. Using geometric morphometric, species morphological differences are evaluated through 

19 coordinates that define body shape. We randomly selected a sample (n=76 individuals) per species from the 

catch landed in Mazatlan, Sinaloa, during 2012-2013. Analysis of variations in body shape was performed on digital 

images. The effect of the size, position and orientation of the spatial configurations of the body images, were 

eliminated through the procedure of Procrustes superimposition. A canonical variable analysis detected significant 

difference in the three data sets and the distribution of the scores indicated a clear separation of the three species. In 

agreement with Mahalanobis distances, the percentage of correct assignation was 88%. Also, the pairwise 

differences were statistically significant in all cases. This study is an important reference to maximize the use of 

information about the body shape of the thread herring in the potential allocation of catch per species. 

 

Food web dynamics in a tropical mangrove lagoon determined by stable carbon and nitrogen isotope 

analysis 

 

Jesus Quintero, Posgrado en Ciencias del Mar y Limnología, jesusmanuel45@hotmail.com 

Martin Soto, Instituto de Ciencias del Mar y Limnología 

Felipe Amezcua, Instituto de Ciencias del Mar y Limnología 

 

The trophic food web was studied through the carbon and nitrogen isotopes. Potential food sources supporting the 

estuarine food web were identified by using δ13C values; and the trophic position of the aquatic species was 

estimated by using the δ15N. The δ13C values revealed that mangrove leaf litter is the larger contributor to detritus 

(>80%) on surface sediments at lagoonal head (terrestrial influence); while the plankton is the main component of 

POM in water column at lagoonal mouth (marine influence). Carbon isotopic signatures in zooplankton and filter-
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feeder organisms revealed the origin of organic detritus, however, this signal was barely propagated to highest 

trophic level (<11% of the carbon source).  A continuous gradient of 15N-enrichment was observed from POM and 

detritus to larger fish and seabirds with intermediate values for filter-feeders, crustaceans and fish. Food web was 

estimated to be of 4-5 trophic levels, with detritus and primary producers at the base and larger predators (fish and 

seabirds) at the top. The food web did not show seasonal differences considering that isotopic values were 

comparable in dry and wet seasons. The isotopic composition of the organisms analyzed showed the complexity of 

the food web evidenced by multiple horizontal and vertical connections. 

 

Temporal and spatial variation in springtime ichthyoplankton assemblages in Puget Sound:  the search for 

an ecological baseline 

 

Jessica Randall, Northwest Fisheries Science Center, jessica.randall@noaa.gov 

Correigh Greene, Northwest Fisheries Science Center 

Casey Rice, Northwest Fisheries Science Center 

Tim Essington, University of Washington 

Morgan Busby, Alaska Fisheries Science Center 

Ric Brodeur, Northwest Fisheries Science Center 

Toby Auth, Pacific States Marine Fisheries Commission 

 

Our knowledge of historical baselines for many marine fisheries is scant, making it difficult to determine the extent of 

change in commercial and non-commercial stocks alike. Providing a unique glimpse at entire communities and 

relatively easy to sample, ichthyoplankton surveys are a valuable tool for assessing change in populations. Our study 

evaluates the degree of spatial and temporal variation in larval fish assemblages across the sub-basins of Puget 

Sound by comparing historical and current surveys. Historical data for comparison was drawn from a study in 1967 

conducted throughout the sub-basins (Waldron 1972). Larval fish were also collected in April of 2011, using a 

combination of horizontal and vertical tows, at 77 sample sites across a similar spatial extent. Although densities 

were fairly constant in both studies, we found a region-wide decrease in the density of previously dominant families, 

most notably in Merluccidae (hake) and Gadidae (cod) which experienced a 98% and 85% decrease, respectively,  

as well as the total disappearance of smaller, poorly understood families like Cyclopteridae (lumpsuckers). Within 

sub-basins, a substantial change at a compositional level was observed, shifting away from few, dominant families to 

more diverse assemblages. These findings reflect significant temporal and spatial changes in ichthyoplankton 

assemblages over the past 44 years that parallel changes in commercial harvest practices. When examined 

alongside coastal larval data over the same time frame, we found coastal stocks do not follow trends observed in 

Puget Sound in terms of changes in species composition or disappearances. In demonstrating the value of larval 

studies as a tool to assess long-term composition and density changes, we call for additional efforts to describe and 

monitor larval fish densities in Puget Sound to better our understanding of adult population dynamics. 

 

An attempt to spawn endangered Moapa Dace in captivity 

 

Jack Ruggirello, University of Arizona, jackr@email.arizona.edu 
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Moapa dace, Moapa coriacea, are a critically endangered cyprinid endemic to the Warm Springs area of Clark 

County, Nevada.  Moapa dace are federally listed as endangered because of their limited range, low abundance, and 

impacts from introduced species.  Moapa dace have never been successfully held in captivity for any length of time.  

In an effort to develop a protocol for propagating Moapa dace in captivity, we collected 40 fish in February 2013.  We 

learned that Moapa dace are sensitive to water quality conditions and their environment.  Once placed in the living 

streams we designed for breeding, their health stabilized rapidly.  With no success thus far, to attempt triggering 

them to spawn, we introduced different types of cover, different sized substrates, adjusted photoperiod, and 

performed simulated rain events along with temperature manipulations.  We are continuing our efforts through the 

spring of 2014 using fresh fish from the wild and combining multiple triggers at the same time. 

 

Assessment of ocean climate and its associated physical-biological response in northwest Mexico 

 

Romeo Saldívar-Lucio, Centro Interdisciplinario de Ciencias Marinas – IPN, romeo26_1979@yahoo.com 
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J.A. Zepeda-Domínguez 

Daniel Lluch-Belda, CICIMAR-IPN 
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The relevance of climate change to multiple aspects of life on Earth has promoted widespread interest to enhance 

our skills and understanding about regional and global impacts. Thus, there is a growing effort directed to the 

development, adaptation and application of the available techniques for the analysis of biological responses to ocean 

climate variability. The growing body of analyzing resources attempts to address issues such as characterizing, 

regionalizing, downscaling global models, extracting common signals, identifying changing patterns in time series, 

building climate change scenarios and forecast modeling. The simultaneous space and time variations underlying 

climate change represent a domain of knowledge where the possibility to build stronger climate-biological forecasting 

is glimpsed. Increased confidence in forecasting techniques should assist in consolidating their usefulness for 

economic planning and social development in the long term. We present some aspects about the implementation of 

several methodologies in three study cases; 1) Sea surface temperature forecasting in Mexican marine regions, 2) 

Predicting the sardine and shrimp catches in Northwest Mexico, and 3) Extracting common signals in upwelling 

activity from the Northwest of Mexico to Alaska. 

 

Biodiversity of coral reef fishes in the South-Central coast of Cuba 

 

Héctor Miguel Salvat-Torres, Researcher, Coastal Ecosystems Research Center, hector@ciec.fica.inf.cu 

Alexis Medina Valmaseda, Environmental Specialist, Environmental Services Center 

Miguel Salvat-Quesada, Professor, Sancti-Spíritus University 

 

The work presents the first inventory of the ichtyofauna for the South-Central coast of Cuba. It´s carried out in the 

period understood between July 2002 and December 2011, with the objective to beginning the lists of the marine 

ichtyofauna in this place. The identification of the fish was carried out mainly in situ, by means of SCUBA diving 

following the Random Swin Technique method during 50 min until a maximum depth of 40 m. The list conformed in 

this work presents a composition of 200 species of fish of the class Actinopterygii. The most diverse families are 
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Serranidae, Apogonidae and Labridae. The list published in this work represents 19% of the fish belonging to the 

class Actinopterygii reported for Cuba and 18% of the Cuban total marine fishes. Two nursery area for two species of 

snappers and groupers were located. It was frequently observed individuals of the invading species Pterois volitans. 

They registered four new species for the south center region of the Guamuhaya mountains. The diversity of bony 

fishes in the study area is one of the largest observed for Cuba's Southern region, only overcome for the 

ichthyofauna of the marine reserve Jardines de la Reina. 

 

Age and growth of Red Claw Crayfish at an experimental culture at Mexico City 

 

Daniel Santibáñez-Márquez, FES ZARAGOZA, UNAM, lgomez@unam.mx 

Bertha Peña-Mendoza, FES ZARAGOZA, UNAM 

José Luis Guzmán-Santiago, FES ZARAGOZA, UNAM 

 

La langosta de quelas rojas Cherax quadricarinatus originaria del sur de Nueva Guinea y el Norte de Australia, 

actualmente es cultivada en más de una docena de países fuera de su área de distribución nativa. En México ha 

sido introducida varias veces para establecer cultivos comerciales. El objetivo fue evaluar el crecimiento de la 

langosta de quelas rojas en la ciudad de México. El experimento se realizó de febrero a noviembre del 2013, en la 

FES Zaragoza, UNAM, en dos estanques de concreto de 300 m³. Los organismos se alimentaron diariamente con 

dieta comercial, suministrando el 4% de su biomasa. Asimismo, se registraron algunos factores físicos y químicos 

durante el cultivo. La longitud total fluctuó entre 0.7 y 13 cm y la biomasa entre 0.36 a 50.8 g. La relación peso-

longitud indica que el crecimiento es alométrico negativo (Pt = 0.0339 Lt 2.8012; p<0.05), o sea mayor crecimiento 

en longitud que en peso. La relación entre la longitud total (Lt) y la cefálica (Lc) está representada por: Lc = 0.4514 

Lt + 0.1072 (R² = 0.9855; p<0.05). El crecimiento promedio respecto al tiempo se evaluó con el modelo de von 

Bertalanffy. La calidad del agua indicó buena oxigenación, temperaturas cálidas, productivas y ligeramente básicas. 

Se obtuvo un aceptable crecimiento de los organismos y se recomienda el cultivo en la ciudad de México. 

 

Characterizing gill lice interactions with salmonid populations 
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Gill lice are parasitic copepods that target fishes, primarily salmonids.  Gill lice limit oxygen exchange through gill 

filaments on which they are attached and negatively impact fish behavior, immune system function, growth, warm 

water tolerance, sexual maturation, fecundity, and survival.  To date very little research has been conducted 

regarding gill lice, and to our knowledge we are one of few research groups in the world exploring this topic.  We are 

conducting laboratory and field research with native salmonid species as well as popular sport fish in North America  

to understand how these parasites interact with salmonids in the West (e.g., evaluating distribution, thermal tolerance 

of infested fish, thermal tolerance of gill lice, fish performance as a function of infestation rates, which species and 

sizes of fish might be most heavily affected) and how these interactions might be altered and potentially exacerbated 

mailto:lgomez@unam.mx
mailto:mrstevo1@yahoo.com


by a warming climate.  Understanding impacts gill lice have on fish populations will help managers in the West 

mitigate the negative consequences of gill lice infestations. Few people in the world are researching gill lice and 

collaboration with scientists from Western North America will provide insights that will help enhance this effort. 

 

Estimation of growth marks of abalone caught in Baja California Sur 
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Abalone is a gastropod inhabiting rocky areas associated with sheets of macroalgae, which are their main food. In 

Baja California Sur, this resource has sustained a valuable fishery for more than 100 years due to its demand in 

international markets. Two species of abalone, Haliotis fulgens and Haliotis corrugata primarily support this fishery. 

Despite the importance of this resource in the region, information to estimate parameters relating to age, 

reproduction and mortality are scarce. That is why the main objective of this study was to estimate the growth marks 

in the two species of abalone by direct methods of polishing and analyzing the spire. Age composition was estimated 

from samples taken from 5 different fishing grounds in Baja California Sur (Bahía Tortugas , Punta Abreojos Bocana , 

Las Barrancas and San Juanico ) . These were collected by semiautonomous Hooka diving between 1 and 18 

meters deep with a sampling unit of 10 m2. We analyzed 105 (H. fulgens ) from 61 mm to 211 mm total length (TL ) 

and 80 (H. corrugata ) from 37 mm to 160 mm. 

 

Economic performance of offshore shrimp boats along the Pacific coast of Mexico 
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The offshore shrimp fishery in the Gulf of California economically is the most important national fishery due to the 

high international market price, and third in volume production. The fishery consists of an artisanal fleet in inshore 

lagoons and the major national industrial fleet fishing in offshore waters. The fishery faces important problems like an 

overcapitalized and senile fleet, thus generating very low profit; also there is a crescent competition with the 

aquaculture shrimp production. This study analyzed and characterized representative shrimp vessels of the industrial 

fleet to determine and simulate their economic performance under public policy scenario of elimination to subsidy. 

We used the analytical method based on Production Representative Units (URP), which uses condensed economic 

information from a group of stakeholders with similar attributes to construct a representative vessel unit for the 

Mazatlán, Guaymas and Salina Cruz ports. The analysis simulation results indicated the most efficient vessel was in 

Guaymas, followed by Mazatlán and the least and most sensitive in Salina Cruz. This also shows a difference 

between the south and northwest Mexican pacific fisheries, specially in a differentiated access market and a fictitious 

marginal utility caused by fuel subsidies.  

 

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. 

 

 

STUDENT COLLOQUIUM 

 

Protocol for relaxation, fixation and dissection of Poliplacóforos gonads for histological and morphological 

studies 
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Polyplacophoran are mollusks commonly known as chitons, which are collected by coastal inhabitants as bait for 

artisanal fishing, as a nutritional supplement.  Recently, in some states of the Mexican Pacific, they are offered as 

gourmet and aphrodisiac food; hence, they are gaining economic relevance. Generally, for studies of the 

reproductive biology and morphometrics of chitons, the gonad (flaccid and gelatinous consistency) is directly 

dissected, and chitons, which contracted during handling, are measured. This handling does not allow the gonad and 

body mass to retain their original anatomy (body structure), which may underestimate the results. In this study, we 

present a protocol for the proper relaxation, fixation, and conservation of specimens, as well as for their dissection. A 

way that allows assessing the compact gonad without loss of structure (for histological analysis), as well as keeping 

chitons relaxed in their original form (for morphological analysis). During handling, chitons were relaxed (1 h) with 

gradual exchanges of seawater with fresh water and adding 10% ethanol. Subsequently, specimens were fixed (2 

weeks) in 10% neutral formalin solution in sea water and, finally, preserved in 70% ethanol. The dissection protocol is 

summarized in: (1) separating the girdle mantle and the valves of the body, (2) making parallel cuts to the length of 

the chiton on both sides of the insertion groove of the digestive organs, (3) removing the musculature and ensuring 

that the gonad is free from the dorsal aorta, (4) obtaining a complete and compact gonad. 
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Habitat association of rainbow trout across a volcanic disturbance gradient 

 

Tara Blackman, Oregon State University, tara.blackman@oregonstate.edu 

 

Volcanism generates infrequent, but highly intense disturbances that can significantly alter stream habitat over 

extended periods of time. Due to the episodic nature of such eruptions the responses of fish are rarely observed. The 

Spirit Lake basin is located on the north side of Mount St. Helens, Washington which erupted on May 18, 1980 in a 

cataclysmic volcanic event that severely altered the surrounding landscape. Rainbow Trout (Oncorhynchus mykiss) 

were observed in Spirit Lake in 1993, likely the result of clandestine stocking, and have since maintained a self-

sustaining population that utilizes stream habitat in the catchment system. This study looked at variability of Rainbow 

Trout demographics and habitat association in seven streams across three major disturbance zones: Pyroclastic 

Flow, Debris Avalanche, and Blowdown Forest. These zones received varying degrees of intensity from the blast and 

have unique geophysical environments. Fish were sampled from a stratified random selection of 10 (m) reaches 

characterized by “fast”, “intermediate”, or “slow” habitat units. My findings suggest that fish abundance varies with 

habitat complexity and that age-class structure differs between the three disturbance zones. These findings highlight 

the role of large-scale natural disturbance on long-term habitat variability and availability of that habitat for fish. 

 

Identification and evaluation of wild rotifers, Dormitator latifroms, as live food in the Puyeque Larvicultivo 
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Existe gran demanda de alimento vivo para la alimentación inicial e incrementar el crecimiento y la supervivencia de 

los estadios larvales de muchas especies marinas tropicales, en particular aquellas con abertura de la boca 

extremadamente pequeña ya que requiere presas pequeñas (Wullur et al., 2011). Los rotíferos son organismos 

zooplanctónicos utilizados en la larvicultura como una opción de alimento vivo. En este trabajo se plantea la colecta 

e identificación de rotíferos silvestres para utilizarlos como alimento vivo para evaluar el efecto en el crecimiento y 

supervivencia de las larvas de puyeque (Dormitator latifrons). Identificar  el tipo de alimento vivo necesario para las 

larvas de puyeque, que contribuyan  significativamente al crecimiento y supervivencia de la especie Dormitator 

latifrons. La colecta de muestras de sedimento se realizó en una granja camaronera del municipio de Mazatlán. En 

los tanques de cría de larvas se agregaron rotíferos considerando el día después de la eclosión cuando están listas 

para alimentarse. Las numerosas especies disponibles permiten que las larvas tengan una amplia fuente de 

nutrientes, Como tal, se pretendió imitar el medio natural en nuestros tanques (Ludwig, 1999). Se identificaron 8 

especies de rotíferos  dentro de 5 géneros (Brachionus, Colurella, Lecane, Proales y Proalides) con características 

deseables para ser utilizados como alimento vivo para larvas de puyeque (Dormitator latifrons). 

 

Exploitation of macrozoobenthic resources by fish in the Gironde estuary (Gironde) 

 

Claire Coiraton, Université de La Rochelle, claire.coiraton@gmail.com 

mailto:tara.blackman@oregonstate.edu
mailto:rene.frogs8@gmail.com
mailto:claire.coiraton@gmail.com


Jonathan Selleslagh, Irstea Bordeaux, UR EPBX, 50 avenue de Verdun 33612 Cestas 

Guy Bachelet, Station Marine d’Arcachon, UMR EPOC, 2 rue du Professeur Jolyet 33120 Arcachon 

Hugues Blanchet, Station Marine d’Arcachon, UMR EPOC, 2 rue du Professeur Jolyet 33120 Arcachon 

 

Stomach contents of the main fish species (i.e. seabass Dicentrarchus labrax, spotted seabass Dicentrarchus 

punctatus, sole Solea sp., flounder Platichthys flesus, common goby Pomatoschistus microps, sand goby 

Pomatoschistus minutus, sprat Sprattus sprattus, anchovy Engraulis encrasicolus and shad Alosa fallax) collected in 

24 intertidal and subtidal stations along the Gironde estuary during July 2012 were examined to describe their 

feeding ecology and potential trophic competition. Macrozoobenthos samplings were simultaneously performed in 

order to examine feeding strategy of fish, as well as the use of estuarine habitats as nursery. Overall, 30 prey items 

were identified among the 551 stomach contents analysed. Results showed that Crangon crangon, Corophium 

volutator, Mesopodopsis slaberri and Hediste diversicolor composed the most abundant and frequent prey observed 

in fish diets. The feeding composition was different both between species and stations for each fish species. Potential 

trophic competition appears limited due to the fact that few species show significant trophic overlap; in particular in 

intertidal stations where benthic resources are abundant. Results showed that fish are rather specialist than 

opportunist contrary to that it generally recognized, even if they seem having a certain plasticity in the choice of prey. 

Results also showed that spatial variability of diet composition did not always reflect the food available in the field, 

indicating that fish migrate between habitats to eating. 

 

Tuna yield by the Venezuelan purse-seine fleet in the Pacific and its impact on elasmobranchs as bycatch 

from 2005 to 2012 
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A time series data was analyzed of the purse-seine fishery for tunas in the eastern Pacific (EP). The database used 
was provided by the venezuelan observer program (PNOV). It was used to delineate the spatio-temporal distribution 
of tuna catch-per-unit-of-effort (CPUE) and bycatch (BCPUE) associated to tunas and other fishes caught by the 
venezuelan fleet of purse-seine fishery in the EP. This database represents 100% the fleet´s purse-seine sets, and 
data covering the period from 2005 to 2012. A fishing zone was divided into 36 quadrants of 5º latitude x 5º longitude, 
from meridian 90ºW to 135ºW and parallel 15ºN to 5ºS. Two different techniques of analysis were used: 1) A 
Generalized Linear Model (GLM) analysis was applied to determine statistical differences between years, months, 
quadrants, and set types. This GLM was based on the method of dummy variables. 2) Multicriteria analysis was 
undertaken to make a comparative assessment between conflictive objectives. Many objectives were considered 
simultaneously to discriminate policymaker´s differences. Three management criteria were considered (maximizing 
tuna CPUE, minimizing silky shark BCPUE, and minimizing rays and stingrays BCPUE); as well as 4 different 
weights among them. The results depend on the individual benchmarks used, some quadrants explain high values of 
CPUE of tuna and low values of BCPUE of shark, considered as excellent. A Total of 393 trips were supervised, with 
9,060 sets registered. This fishery has a series of conflicts depending on management criteria weighted in the 
context of international conventions in which Venezuela participates as a member. 
 

Estimation of biomass available in the biological production of the Chocolate Clam, Megapitaria squalida, in 

Navachiste Bay Guasave, Sinaloa, Mexico 
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In view of the lack of fishing regulations and of the limited knowledge of this species, Megapitaria squalida clams 

were collected monthly from November 2012 to November 2013 in Navachiste Bay, aiming to describe their 

population structure, as well as their density, growth, mortality, biomass and maximum sustainable yield. Density was 

estimated as the arithmetic mean, as well as with the Pennington and Boostrap methods. Age was determined using 

shell surface rings. To validate the age and confirm the date of formation of the hyaline band we estimated the 

percentage of hyaline borders determined in the sample of each sampling date. According to our results there were 

five age classes and the more frequent were classes 1 and 2. Growth was determined using a multimodel approach 

with 5 cases of Shunute model as candidate models. According with the Akaike information criterion (AICc) case 1 

was the best model. This case accounted for 100% of Akaike weight. Using age structure, mortality was determined 

using the linearized catch curve (Z=1.32) method, while natural mortality (M=0.856) was estimates with Brey's 

empirical method. The actual biomass was about 806 t, and Thomson Bell's method estimated a maximum 

sustainable yield of 450 t. The actual fishing mortality (F=0.149) indicates an under-exploitation of the resource. 
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The Scripps Institution of Oceanography Master's of Advanced Studies (MAS) in Marine Biodiversity and 

Conservation is a highly interdisciplinary program that prepares students to work in marine conservation. This degree 

integrates environmental economics and conservation policy with knowledge of natural sciences, providing students 

with the necessary tools to effectively tackle conservation issues. Students complete Capstone projects that have 

direct applications to marine conservation management.  We will highlight our Capstone projects, which focus upon 

the following: 1) research analyzing changes in artisanal fisheries in Fiji, emphasizing fish recruitment variability and 

the impact specific gear has on the fishery; 2) bioaccumulation of toxins in the gonads of two species of sea urchins, 

red and pink, found in Southern CA and Baja, Mexico waters; 3) Southern CA sustainable Olympia oyster 

aquaculture research through biology, community education and an economic framework; and 4) modeling the 

effects of climate change on Norwegian spring spawn herring to forecast changes in the fishery in response to 

climate change. We highlight our diverse projects and interdisciplinary approaches and the value of the MAS 

educational model. 

 

Comparative trophic ecology of two sympatric flounders (Cyclopsetta querna and Cyclopsetta panamensis 

(Paralichthyidae) in the South East Gulf of California 
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The data from 218 Cyclopsetta querna and 82 Cyclopsetta panamensis stomachs were analyzed to know the 

interspecific differences between both sympatric flounders inhabit the SE Gulf of California. For the purpose of 

determinate groups of trophic similarity, a nonparametric multidimensional scaling analyses (MDS) was applied, it 

showed a clear trophic separation in the diets of both species. To verify the statistical significance in differences was 

applied a one-via similitude analyses (ANOSIM), this analysis evidence that the specific composition of diets were 

different between these flatfish species. The similitude perceptual analysis (SIMPER) showed that the Fishes group 

is who more contribute to the separation in C. querna (83.8%), while in C. panamensis was Squillidae who more 

contribute to the diet separation (90.56%). The Levin´s niche breadth value indicates than both species have a high 

tropic specialization (0.24 in C. querna and 0.30 in C. panamensis). The niche overlap was estimated with Pianka's 

formulation, where the valor was 0.19, showing there is a low trophic interaction between both species. The trophic 

level was calculated through δ15N stable isotope ratios obtained from muscle, the results indicates than both species 

are in similar  position into trophic chain, these results indicates than C. querna and C. panamensis are coastal and 

highly specialized predators. A resource partitioning was observed between the pair of sympatric flounders as a way 

to avoid competition, defined from the feeding sources. 

 

Susceptibility of Litopenaeus vannamei, previously exposed to a mixture of metals, to Vibrio 

parahaemolyticus 
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Los ecosistemas costeros se encuentran altamente perceptibles a una gran cantidad de desechos antropogénicos 

procedentes de diversas fuentes, lo que provoca que cuerpos de aguas costeros sirvan como trampas de 

contaminantes, entre ellos los metales, los cuales se encuentran absorbidos en la abundante materia orgánica 

suspendida o en los sedimentos (Frías-Espericueta et al., 2001). La fauna presente, incluido el camarón, puede 

encontrarse en condiciones ambientales subóptimas, que pueden provocar un estado de estrés (Liao et al., 2003), 

incrementando la susceptibilidad a enfermedades. Entre las bacterias oportunistas más comunes que afectan al 

camarón se encuentran las del género Vibrio, que  presentan los reportes más numerosos y frecuentes de 

infecciones en peneidos, estas pueden alcanzar hasta un 50% de mortalidad en los cultivos en un máximo de 48 

horas y ataca a los camarones tanto juveniles como adultos (Bautista, 1988). En el presente trabajo se evaluará la 

susceptibilidad a la bacteria V. parahaemolyticus del camarón blanco L. vannamei previamente expuesto a una 

mezcla de metales. Los organismos bajo condiciones de contaminación acuática por metales pesados serán más 

perceptibles a desarrollar una enfermedad causada por V. parahaemolyticus, comparados con los expuestos a 

condiciones óptimas en las que se desarrolla L. vannamei. Determinar la susceptibilidad del camarón blanco L. 

vannamei, a V. parahaemolyticus, expuesto a una mezcla de metales pesados. Se efectuarán los siguientes pasos: 

obtención y mantenimiento de organismos, preparación de la mezcla de metales pesados, obtención y manejo de la 

bacteria, pruebas de mortalidad con V. parahaemolyticus, bioensayos de la interacción metales pesados-bacteria, 

análisis histológico, conteo total y diferencial de hemocitos, medición de actividad de la proPo y un análisis 

estadístico de los datos. 

 

Loss of Migratory Life History Strategy in Native Inland Trout of the Rocky Mountain West 
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Inland trout commonly have a partial migratory life history strategy where a component of the population carries out 

their life cycle in or near natal habitats and another component of the population leave natal habitats for more 

productive rearing habitats. Across the Rocky Mountain west, researchers have anecdotally demonstrated the loss of 

migratory individuals within populations of Westslope Cutthroat Trout (Oncorhynchus clarkii lewisi) and Bull Trout 

(Salvenlinus confluentus) in many river basins. These losses have occurred in fully connected river basins and in 

those with natural or anthropogenic barriers. In some locations the migration of inland trout is predicted to be further 

constricted and  isolated to headwater systems by climate change. Using a literature review process and existing 

data we are synthesizing patterns across the Rocky Mountain west to determine the scale and extent to which these 

populations are experiencing loss of these individuals and establishing resident populations. Resident populations 

may experience a loss of genetic diversity and a reduction in the likelihood of population re-establishment following 

stochastic events. The potential implications of a loss of migratory life history strategy are not well understood, 

making them critical to examine for the possible impacts on population persistence and ecosystem function. 

 

Abundance and explicit spatially distribution indicator of Haemulopsis nitidus (Haemulidae), captured as 

bycatch in the southeastern Gulf of California 
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The discards management and shrimp bycatch are main problems in the national and international discussion. It is 

important indicate that haemulids population have an economical and social importance, specially its contribution on 

shrimp bycatch. The spatial structures of Haemulopsis axillaris positive presence discriminated by species were 

analyzed in maps to identify any spatial order in the data, the spatial analysis were made using the program ArcView 

GIS 3. The relative abundance analysis of Haemulopsis axillaris from haemulids total captured was 40%. The 

abundance analysis by region (30, 40 and 60) indicates values above 15 %; its highest abundance was located in 

zone 30 with 40%. The spatial analysis indicator (organisms / ha; kg/ha) indicates abundances between 0-890 

organisms /ha and 0-47 kg /ha respectively. Widely distribution along the coast of Sinaloa was observed, excluding 

Mazatlan, Sinaloa, and continues its presence from Teacapán, Sinaloa to San Blas, Nayarit. The depth indicator 

indicates abundances since 5 to 30 fathoms, its greatest abundance was 40% located at 5 fathoms. The study aim is 

generate information of biological-fishery indicators that can help to increase the knowledge about population 

structure, as well as know the role of this specie in the biological community. 

 

Short-term conservation of two marine fish spermatozoa (Sphoeroides annulatus and Lutjanus guttatus) and 

cytotoxicity of cryoprotectant agents 
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The objective of this research is to provide a protocol that allows us to conservation short-term sperm S. annulatus 

and L. guttatus and determine the best ACP for cryopreservation of sperm of each species. To accomplish this, were 

obtained organisms Reproduction Laboratory CIAD-Mazatlan, right where spermiation was performed it manually 

and immediately sperm obtained was evaluated to determine quality (motility). Sperm samples with a percentage ≤ 

80 were suspended in different solutions extenderes and stored at 4 ° C for 10 days, where the motility was 

evaluated every 24 hours. After determining the solution extender (SE) for each species proceeded to evaluate the 

cytotoxicity of various cryoprotectant agents (MT, GL, DMA, DMSO, 1,2-PD and ETG) using motility sperm for 30 

minutes every 5 minutes for ACP. Subsequent bioassays were obtained as results for S. annulatus that SE best was 

solution Cottland (400 mOsmol / kg) and the was better ACP DMSO 5% in exposure time of 10 min. In the case L. 

guttatus SE optimal was solution Ringer (200 mOsmol / kg) and more favorable as the ACP DMSO 10% in exposure 

time of 5 min. 

Environmental biomonitoring of mercury using oysters of the genus Crassostrea, the fish Mugil cephalus 

and Eugerres axillaris in the Estero de Urias, Mazatlan, Sinaloa 
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The Estero de Urias is the most urbanized lagoons of Sinaloa, which receives effluents from different anthropogenic 
activities. Among various pollutants out mercury at high concentrations is toxic to organisms at each level of the food 
chain. In this research the following hypothesis is posed concentration levels of mercury in oysters Crassostrea sp. 
and fish Mugil cephalus and Eugerres axillaris, will be below the permissible limits for human consumption; 
concentrations also vary with respect to times of the year and physiological state. To corroborate this hypothesis 
arises as objective determine mercury concentrations in muscle, gills and liver of Mugil cephalus and Eugerres 
axillaris and soft tissue the Crassostrea sp. oysters at different times of the year in Estero de Urias, Mazatlan, 
Sinaloa.  Six samplings of oyster and fish were held for one year at intervals of two months each. The oysters were 
obtained directly from the roots of the mangroves and fish were caught by local fishermen. The samples were 
transported to the Laboratory of Environmental Studies, UAS-CIBNOR Faculty of Marine Sciences in plastic bags, 
where the concentrations of mercury by atomic absorption are analyzed. To establish whether there are significant 
differences (p <0.05) confidence analysis is performed. 
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