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maturity selects for an earlier onset of maturation

Considering the importance of accurate estimates of age, growth, maturity, and
fecundity in the estimation of current spawning potential, these estimates
should be based on analyses of fairly recent sample collections from
throughout the distributional range of the fishery

Age and growth of yellowfin in the EPO was investigated, based on otolith
samples collected about 40 years ago, with the resulting growth model being
used in the current assessment

Reproductive biology of yellowfin was investigated in the EPO, based on
gonad samples collected about 30 years ago, from which maturity and
fecundity estimates are being used in the current assessment
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 Obtain current estimates of the age, growth, maturity, and fecundity of
yellowfin from throughout the range of the purse-seine fishery in the EPO for
utilizing in length-based age-structured stock assessment models

 Evaluate the temporal and spatial variability in these life history
characteristics, and their application in spatially explicit yellowfin stock
assessment models
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through cooperation of specific fleets in Mexico and Ecuador. IATTC observers
sampled ovaries at sea, shortly after capture, so subsamples could be placed in a
fixative within a few hours following capture so as to be suitable for detailed
microscopic examination

Sample only when sea-surface temperatures are > 25°C, when mature yellowfin are
expected to be reproductively active

20 yellowfin were selected from a single set and their lengths and sexes were recorded

40 females sampled for their ovaries and 15 of those for their otoliths, from each length
class within each strata. No more than 5 specimens of each length class sampled from
a set in the same month within a spatial strata

Fish from which ovaries were sampled were tagged, for locating during the unloading
process, for collections of heads and extraction of otoliths by IATTC field office staff.
Fish lengths were re-measured and their weights recorded at that time.
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 Processing of otoliths and ovarian tissues will be undertaken at the IATTC La Jolla Fish
Ecology Laboratory

 Otolith preparation consists of embedding sagittal otoliths in epoxy resin, and cutting
frontal sections along the primordium to post-rostral axis, using a low speed saw.
Sections are then mounted on microscopic slides, polished to approximately 5 microns
in thickness, and then etched with a dilute acid solution to obtain highly visible
increments along the optimal counting path
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METHODOLOGY

Daily increments are counted using a light microscope at 1000X magnification

Each otolith is counted two or more times to obtain a final age estimate for the
specimen

The resulting age at length data will be utilized to derive appropriate growth models
from each of the four spatial strata

A commercial laboratory will produce the microscopic slides from the ovarian tissues
collected. Preserved ovarian tissues are embedded in paraffin and sectioned at about 5
um; sections mounted on microscopic slides and stained with hematoxylin, followed by
eosin counterstain

For each microscopic slide the histological classification system of Schaefer (1998)
will be employed to identify the oocytes in the most-developed mode, absence or
presence and age of postovulatory follicles, atretic structures, and additional maturity
markers. The histological analyses of ovaries provides accurate evaluations of the
maturity and reproductive activity stages for individual females



Developmental stages and oogenic cells observed in yellowfin
ovaries. (A) Unyoked oocyte. (B) Early yoked oocyte. (C)
Advanced yoked oocyte. (D) Migrtory-nucleus-stage oocyte.
(E) Hydrated oocyte. (F) Postovulatory follicle less than 12 h
after ovulation




Alpha (A) and beta (B) stage atresia in yolked oocytes
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 Batch fecundity estimates will be obtained from ovaries with migratory-nucleus or
hydrated stage oocytes in the ovary

« Statistical comparisons of the growth, maturity, and fecundity functions obtained from
the four spatial strata will be conducted, along with statistical comparisons of those
functions derived in the earlier studies
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» The sampling phase of this project took years longer than expected, but the required
samples from the 4 spatial strata and length classes have been obtained and sampling
discontinued in 2016
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Numbers of ovaries and otoliths sampled within the 4 spatial strata
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Expected completion of this study in 2019
Will present an update and results at IATTC SAC9



