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<Objectives>
Many fisheries, such as bottom trawl net, gill net, and angling (inc. long line), have been conducted in Gulf of Nicoya, Costa Rica. Recently fisheries activities are increasing, so it is afraid that stock and catch of coastal fish resources might become poor. In these circumstances, effective promotion of fisheries resource management has been offered by UNA (National University, Costa Rica). Until now, subjects of age and growth of coastal fisheries fishes have been examined and encouraged by Japanese experts and counterparts through the JICA program ”Project on Sustainable Fisheries Management for the Gulf of Nicoya”, and utilization of age determination using otolith section were suggested for Pargo mancha and Corvina aguada. But periodicity of formation of annulus-like structure, opaque and translucent zones, has not been validated, and observation techniques on otolith annuli have not been established, yet.
 Main purposes of my short-term visit to Costa Rica were 1) to confirm the formation seasons of the opaque and translucent zones, 2) to make a manual of observation techniques on otolith annuli, 3) to examine age and growth of three fish species of coastal fisheries resources as Pargo mancha, Corvina aguada, and Barracuda, 4) to teach and give instructions of all information to counterparts.
<Implementations for technique transfer>

a) Observation of otolith microstructure using SEM (Scanning electron microscope)

a-1, Preparation of otolith sample for SEM observation

 Polishing of otolith surface using wet-sand paper (#1500, #2000) and alumina powder paste (0.3micrometer).

 Etching the polished otolith with 8% EDTA solution for about 2 minute, pH around 8.0 controlled using NaOH.
 Fixing the otolith to a aluminum stub with carbon tape and coating the surface with Pd-Au in 20 nanometer.

a-2, SEM observation

 Detecting the otolith core.

 Observing and taking pictures at 800 or 1000 magnification.

b) Observation of otolith annuli of Pargo mancha
b-1, Preparation of otolith section

 Embedding otolith (regardless of right-left) in resin.

 Making a transverse cross section about 0.5mm thickness using a precision low speed saw.

Polishing otolith section using wet-sand paper (#800,#1000,#1200,#1500,#2000).

b-2, Observation of otolith section

Binocular-scopic observation with transmitted light.
Counting opaque and translucent zones, for monthly sample of various body size

c) Seminar for  

A seminar entitled as “Age determination using otolith and study on age and growth of fishes in Gulf of Nicoya using their otolith” was held at EBM on 16th Nov.,2005.
<Results and achievements>

a) SEM observation

Pargo mancha (Lutjanus guttatus): Strange microstructures like wrinkles were observed, but daily increments were invisible in SEM photos.
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Corvina aguada (Cynoscion squamipinnis): Microstructures like daily increments were observed, but the numbers of increments were much fewer than expected.

[image: image2.jpg]R ;Q'&Q‘,Y

mﬁ("v‘;\‘.\





Barracuda (Sphyraena ensis): No structures could be found in SEM photos.
b) Observation of otolith annuli of Pargo mancha

　Opaque and translucent zones were visible in otolith section of Pargo mancha, that the former short-term expert Dr.R.Kimura had suggested. Seasonal change in composition of otolith edge condition is drawn as below, where the edge of the otolith was classified into one of 3 general categories, “t” (translucent zone is present in the most around edge), o* and o** (opaque zone is relatively narrow and wide, respectively). As shown in the figure, in Feb-Mar., almost all otoliths were rapidly changed from opaque to translucent in their edge condition, and during July-Sep, gradually from translucent to opaque. Therefore, annual formations of these zones were validated. However, difficulty of discrimination of the first annulus had still remained. I tried to detect a significant change in micro-structure. Then, growth direction of otolith is found to change around and/or outside of the first translucent zone. The otolith growth which had been toward inner direction changed toward outer direction. It can be concluded that after discriminate the first annulus based on direction change of otolith growth. The age of Pargo mancha is determined counting a set of opaque and translucent zones.
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Arrows indicate annual boundary, from
translucent to zones.




[image: image4.jpg]PM282 (270mm) 5t (22-July-2003)

Typical structure: Directions of otalith growth
change around the first annual ring.
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Utilization of otolith annuli were
validated for age determination.
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Fig Seasonal changes in composition of otalith edge cordition of Parg manchs, Lotisnus
utattus, caught in the Gulf of Nicoya
(The edge of the otolth was classifed into one of 3 general categoris, “t” Granshucent zone s present in
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Fig Age (year) - body length (mm) relationship of Pargo mancha,
Lutfanus gutattus, caught in the Gulf of Nicoya.

Hatching date was assumed as Sep.1 for corvenience.





Age-body length relationship estimated by observation of otolith section is drawn. In this investigation, the maximum age was 16+. Growth pattern of Pargo mancha was understood, while growth variation was wide. This variation was affected by existence of multiple seasonal cohorts hatching in spring and autumn. Two versions of age-length key should be needed for spring-summer and autumn-winter ones.

<Recommendations for future development>
Pargo mancha

　Whereas daily increment was invisible, the micro-structure has been found in microscopic observation until juvenile period. It indicates possibility of hatching date estimation for young fish in 100-200 days old. Multiple seasonal cohorts of Pargo mancha may be examined by daily increment analysis of otolith. 
Beside that, it was difficult to observe the otolith annuli for age determination of old aged fish over 7-8+. More improvement (i.e. thin section method) is recommended. 
Corvina aguada
　Age and growth would not be understood through the same method as Pargo mancha. Otolith annuli should be re-examined along the aging method of Corvina reina.
Barracuda

　Age and growth would not be understood through the same method as Pargo mancha. But, I discovered annulus-like structures in otolith section by UV observation of burnt otolith as below. This technique can be easily employed in Japan. Counterpart is expected to collaborate with me to establish the methodology and disclose the age and growth of Barracuda, visiting in Japan through JICA program. [image: image7.jpg]Barracuda

No structures could be found in
SEM photos.

But, I discoversd
macrostructures in otolith
section by UV observation of

bumt otolith

Mr.Fermand will complete this
work and disclose age and
growth of barracuda, with me

in Japan, Jan2005.





<Activities for technique transfer in 2005>
31Oct.
Arrival at San Jose
1 Nov.
Courtesy call to JICA office. Move to Puntarenas and visit EBM (UNA) 
2 Nov.
Meeting with counterparts in EBM. Polishing of otolith of Pargo mancha

3 Nov.
Polishing of otoliths of Corvina aguada, Barracuda in EBM
4 Nov.
Etching the otolith with EDTA solution in EBM

5 Nov.
Desk work, Visit to fisheries community 
6 Nov.
Desk work
7 Nov.
SEM observation of Pargo mancha otolith in CIMAR 
8 Nov.
SEM observations of otoliths of Corvina aguada and Barracuda in CIMAR
9 Nov.
Developing SEM photos and observation using light microscope in CIMAR 
10Nov.
Observation of otolith sections of Pargo mancha, and analysis of SEM photos in EBM 
11Nov.
Observation of otolith sections of Pargo mancha and Corvina aguada in EBM 
12Nov.
Desk work, Visit to Puntarenas market
13Nov.
Desk work
14Nov.
Analysis of age data of Pargo mancha and observation of otolith sections of Barracuda in EBM
15Nov.
Analysis of age data of Pargo mancha and teach technique on age determination to counterparts in EBM

16Nov.
Presentation of the results of otolith observations at seminar for counterparts, in EBM. Move to San Jose.
17Nov.
Reports to UNA, JICA office, and Embassy of Japan 
18Nov.
Leaving Costa Rica and arrival at Houston
19Nov.
Leaving Houston
20Nov.
Arrival at Narita
