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~ - Otoliths are small calcified §trues uée B
~ — balance and hearing in fish.
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= Otoliths have co’n't'ﬁtlﬁ]_ us growth. So as s new material is adc

E—rautsid%_suﬁ.agg.the older material is preserved providing a record of
the fish's life.

= QOtoliths form daily rings which during periods of slow growth pile up
and form annular rings. - —
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— AnadrOmy (Secor 1992)

- I\/Iigration Pathway (Thresher et al. 1994)
= Stock Identification (Edmonds et al. 1989)

= Used as a natural tag (Campana et al. 1995) =
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e = W ery time consummg process— — = —

= Step one: Mounting on slide
= Step two: Grinding until translucent
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= Methods for counting and measurlng-dlstance =
between annuli

«calculations
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E_ ’F‘énsfdn’ﬁs_plxal values using contrast-

limited adaptive histogram equalization
(CLAHE)
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: § 53 wdesTﬁe Image mto nXm blocks | —
calculatlng the histogram of each such block.

= For each block, a histogram equalization is
formed, which transforms the intensity:values
so that they are apporixmately similar.

dapthisteq parameter “Numtiles” allows, user
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~®* Manually — ® Semi-automatic
— Allows user to click on — User selects area of
each annuli. otolith to count.
— Keeps count. — Keeps count. —
— Measures annuli — Measures annuli
distance. distance. -
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ER— Im“__pi‘i(el lets user select any point on the
- . .

Image by clicking mouse.
= QOutputs [X, Yy, Intensity].

= Count the number of annuli and measure

distance from each point to focus of otolith.
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[325, 292, 33]

[217, 329, 62]

[146, 353, 118]

P o =~ Distance =113
g
[77, 382, 24] [103, 369, 157]
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— Computes the intensity valties along a line or multiline path in
an image.
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" Profiles of Images before and after
enhancement.

Large Mouth Bass Age 3

Mouth Bass A
Laigaldauth Bass Age 3 “ 'Numtiles', [20 20] ”

“ No adjustment ”




Courlting Arriul]

= Polyfit_p = polyfit(xy.n)

— Finds the coeffecients of a polynomial p(x) of
degree n that fits the data.

— Linear p = polyfit(x,y,1)
— Quadractic p = polyfit(x,y,2)
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"= For better POVt disregard I first ar_ea*
plotted by focus
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merage re5|dual and ultlply |t By alStringen ey factorbetween 3
0. 1" and 0.5.

a0 i 120

residuals

100 120 140 160

Median = 640
Stringency = 0.3
Anything less that 192 will not be counted as an annlus.
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= Growth backcalculations are one of the most
- poweriulapplications of the otolith and are used
to estimate fish length at a previous age.

= Backcalculations are a relationship between
otoliths and fish length. =

* Three Models
— Frasier-Lee
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— =] j=BCL at annulus i

" [ c =length at caputre

= S| = otolith radius to annulus |
= Sc = total otolith radius

" a = correction factor (used only'when aging .
N scales otherwise = 0)
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‘_'_]\Aodified version of the Frasier-Lee model.
F . . . . . .
= Accounts for systematic variation in fish length. Otoliths of

slow-growing fish tend to be larger and heavier than fast-
growing fish of the same size.

= Biological Intercept can be determined by simple
measurements of fish and otolith size in newly-hatched larvae

In.the laboratory
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 Li=Lc + (Le— LO)(Si — Sc)/(Sc — S0)

_?I-H—Ba—aaﬁ_h@é. i
" | c = lenth at capture
= S| = otolith radius to annulus | -
= Sc = total otolith radius

length,. E-i

0= correction factor for. bod
for*otolith length -
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= Uses a linear model to separate age- and year-specific effects on otolith
growth.

= Similar to that of a two-way analysis of variance, where age of fish and
growth year are factors assigned to the response variable of average
increment width in a growth year for a given age of fish.

= The year interaction describes how environmental conditions affect fish of =
different ages.

Year Agel Age2 Age3

1 993!1”"'” i —

+ Year1994=19 1994 O nm g

Age2 + Year1995=1.2 1995 12 0.0
Age3 + Year1996 = 0.7

Yearl993=1.7
+ Year1994 =

1996 0.7
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