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High latitude ecosystems are predicted to be most immediately impacted by 
ongoing ocean acidification but the range of responses by commercial fishery 
species has yet to be fully explored. Previous work has shown that the growth 
rate potential of early life stages of walleye Pollock (Theragra chalcogramma) 
appear generally resilient to the direct effects of elevated CO2. However, 
elevated CO2 has been shown to disrupt sensory and behavioral responses in 
some tropical reef fish species, without disrupting growth energetics. In this 
study we examined the behavioral responsiveness of juvenile walleye pollock, 
58-97 mm, to prey scent cues under ocean acidification conditions. After 4-9 
weeks of CO2 acclimation, fish were tested individually (n=20/treatment) in 
a flume at their acclimation CO2. Prey scent cues of varying magnitudes were 
introduced to the upstream end of the flume at 30-min intervals, with increased 
activity levels indicating a positive recognition of the cue. Baseline activity levels 
were not significantly different among CO2 treatments. Fish reared at high 
CO2 (> 800µatm) were less likely to respond to injections of prey scent cues 
than fish reared at ambient CO2 levels (~400 µatm), but responsiveness was not 
consistent among fish or across treatments. Future experiments are planned to 
examine other behavioral responses of walleye pollock and Pacific cod (Gadus 
macrocephalus) to ocean acidification. Such sensory and behavioral responses 
will be a significant determinant of how acidification affects the functioning of 
marine ecosystems.
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The species identification of fish egg is fundamental and crucial to study 
on spawning ecology of fish. When fish eggs are identified into the species 
level, spawning ground and season of fish can be accurately estimated by the 
occurrence information of fish eggs. Conventional sequencing method such as 
Sanger method has been widely used to identify single specimen as the species 
level. However, this method takes much time and costs to analyze massive 
single specimens. Pyrosequencing, one of the next generation sequencing, is 
a high-throughput and sample specific method. It can analyze massive mixed 
specimens at a same time. To study on spawning ecology of fish, mixed fish 
eggs collected from three different seas were sequenced using GS FLX-454 
(Roche). 16SrDNA of mtDNA was analyzed as a molecular marker for species 
identification. The sequences obtained from pyrosequencing were confirmed 
by comparing with the single specimen’s sequences by Sanger method. 
Species compositions by the pyrosequencing were similar to those by Sanger 
method, but the proportion of species was different each other. Each sample 

was tested repeatedly for validation of the reproducibility of pyrosequencing 
method. By plotting the rarefaction curve, the number of specimens and the 
effective number of sequences were estimated. We propose that this method 
should provide the occurrence information of massive fish eggs and estimate 
the spawning season and ground of fish. Also further study on other gene like 
COI for more high resolution of identification and accumulating the reference 
sequences for unknown species’ identification will be needed.
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The Upper Gulf of California is an important Biosphere Reserve which, despite 
of its extreme environmental conditions, houses high fish species richness. 
Two intensive prospections of fish larvae were made during June 2008 and 
June 2010 as part of multidisciplinary project PANGAS-III. From 54 and 75 
zooplankton sampling stations, respectively, a total of 47,939 fish larvae were 
collected. Fish larvae of 141 taxa were identified, 42 families were represented 
being Engraulidae (3 taxa) and Clupeidae (6 taxa) the most abundant (46% 
and 29% of total larval abundance), while families Serranidae (16 taxa), 
Scianidae (13 taxa) and Gobiidae (11 taxa) were the most diverse. Larvae of 
Opisthonema libertate (Clupeidae), Anchoa spp (Engraulidae), Serranus sp 1 
(Serranidae), Sciaenidae type 1, Gobulus crescentalis (Gobiidae) and Etropus 
crossotus (Paralichtyidae) were dominant in both years. The number of taxa 
registered confirms the high fish species richness, compared to adjacent marine 
regions were fish larvae of about 50 taxa have been registered during summer.
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Larval identification is particularly hard for most fish groups such as the 
Elopomorpha leptocephalus larvae, mainly because the lack of taxonomic 
description of the early life stage of fishes, problems related with the adults 
taxonomy as well as the fact that not all larval stages has been collected until 
now.  Leptocephalus larvae have a translucent and compressed long slim body, 
“V” or “W” shaped myomeres, small head and rudiments on the non-paired 
fins. This work characterizes lepthocephalus larvae of 21 species according to 
their morphologic and meristic characters as well as their pigment patterns. 
For 15 of this species engyodontic larval stage is described for the first time. 
Specimens are deposited in the scientific collection of fish eggs and larvae of the 
Mexican Pacific at CICIMAR-IPN.
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