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This study arises from two recommendations given in the Workshop on Age reading of 
European anchovy (WKARA 2009), due to the difficulties encountered by various experts 
readers in annual age to determinate the 1st annual ring.  
 
1.In order to support the identification of the 1st annual ring, the otolith radius of the 
first hyaline ring must be measured and used as a gauge for exclude the first check in 
ageing older individuals. 

 
 
 
 

2.Validation of first annulus has to be done and could be based on the micro-increment 
counts (daily rings) 
 
 
 
 

 

Objectives 

  
The total number of daily increments in otoliths were counted to test 
whether identified macroscopically hyaline area is, in fact, a check o 
the first annulus. 

    
Age was determined by identifying and measuring growth rings 
formed on the sagitta otoliths. 



Methodology 
Analysis of whole otoliths 

358 whole otoliths were analysed 
under a reflected light, using a 
microscope applied to an image 
analyzer (NIS-Element).  
 
Macroscopically visible rings 
distances were measured 
(Presumed Check, R1, R2, R3) 
along the same axis used to 
estimate the age of the fish.  
 
An expert reader determined the 
age of fish by counting the number 
of seasonal increments on an 
annual basis (Uriarte et al. 2002). 
 
 
 
 
 

Presumed  
check 

R1 

R2 



At the moment 6 otoliths with a presumed first check were analysed for microstructural examination. The 
criteria used for daily increment interpretation was Group Band Reading (GBR) (Cermeño et al. 2008).  
Otolith radius and presumed first check were measured along the same axis.  All  growth increments were 
counted from the core, beginning at hatch increment (Aldanondo et al., 2008), to the outer edge of otolith.  
 
1000x magnification was used for the core area and a combination of  x100 and x200 magnification for  the 
outer part of the otolith trying to respect the anchovy growth pattern. 
  
 
 
 
 
 
 
 
 
 

Methodology 
Analysis of otolith sections 
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Methodology 
Analysis of otolith sections 

To locate and count the  rings most of the time it is neccesary to read the otolith in other areas away from 
the reading radial and to extrapolate these readings to the radial this allow us to observe the growth 
pattern. 



Frequency distribution of rings distances P check, R1, R2, R3  Frequency distribution of  tree annual age ring distances 

Presumed 
Check 

Results 
Analysis of whole otoliths 

Rings Average  
(µm) s.d Maximun  

(µm) 
Minimun  

(µm) 
Presumed 

Check 
852 100 593 999 

R1 1295 147 1000 1675 
R2 1589 133 1202 1936 
R3 1750 124 1523 2047 



Results 
Analysis of otolith sections 

Code: Plcs0410_59_6B  
Capture month = April 
Fish Length = 143mm.  
Annual Age = 1 year 
Daily increments  to Check = 73 days 
Daily increments  to R1= 185 days  
Total Daily increments=  211 days 
 

R1= 1220µm 

Total Radius = 1291µm 

Check= 784µm 

Check 
R1 

Total Radius 



Results 
Analysis of otolith sections 

1 2 3 4 5 6 Average 
(µm) s.d.

Radius to Check 
(µm) 915 800 714 784 756 833 800 69

Radius to R1 
(µm) 1396 1424 1200 1220 1400 1496 1356 119

Total Radius 
(µm) 1632 1774 1596 1291 1520 1637 1575 162

Otolith radius to Check, R1 and Total obtained by daily increment counts. 

1 2 3 4 5 6 Average 
(days) s.d.

Increments to 
Check (days)

138 117 74 73 82 80 94 27

Increments to 
R1 (days)

276 279 124 185 282 284 238 68

Total 
Increments 

(days)
353 394 225 211 309 338 305 73

Otolith Ages (days) to Check, R1 and Total obtained by daily increment counts. 



Conclusion and Discussion  

The results obtained through the analysis of otolith microstructure indicated that the hyaline zone 
macroscopically identified as a check is not an annual growth area because they had less than 365 daily 
increments in otoliths before deposit of this ring. 
 
From the validation of daily ring formation in anchovy larvae and juveniles (Cermeño et al., 2003; 
Aldanondo et al., 2008), and corroboration of the position of the first hyaline ring (check) formed before 
their first winter annual ring, through the counts of micro-increments, the first hyaline ring (check) and 
all hyaline rings that are at a distance less than 850 μm (± 100μm) should be considered as a check. 
 
This study has confirmed that the estimated ages read using whole otoliths with those determined 
through counts of daily increments are generally correct up to the age of one year, supporting that the 
reader can distinguish correctly between rings and false rings and fish can be assign to the correct year 
class. 
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