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A lJEW TECHN.IQl.IE FOR READING. OTOLITHS, .by B. C Bedford, Fisheries Lahoratory,
Lowestoft, Suffolk, UK •

. ,. ~ . ,

The interpretation of~wth'st~uctures'o~ otoliths'has' bee~'wideiy

accepted as one of the more reliable methods for ageing fish. For some fish -

notcilil; ;~~g plaic~' ~{other'fi~tfish ,~ith'th'in otoliths -th~':~~;~~tures
·~re. ~~dilY" .visible ~~d~o,'preparation i's '~ecessary f~r ~eadi~~:~h~ ot~{ithS".

• ' '"-. 1, .:\', , • ':' ~ ", ~ • " ..: " .'" . ',., ,•• ,.' \",.' '.' ., : I

Many oth~r species ~,most of the gadoids, other roundfish and very old
, ~.,' _,L. ~_. '•.: . . '. f : '. • .,.' .... > ;. .. -. .1.'

flatfish - have much thicker otoliths in which, because of their thickness,. .

th~"~~~~~~~re's ~an~~t b'e"~a~i~y vie~~d di~ectly •. For thes~ otoli'ths' the .~~~~~.
<-., " . ; .; ,. " . .' . ... ~'. - . . " .

method of reading is to break or cut the otolith through itscentre, mount the

, h~~f'::bt'o~ith' l~i~h th~ br~k~~ ~~~~ace horiz~~t~l~ and count~he' ri~~s t'hat ~~
., ,',' .:;., .'-1'. _..'.~ . .• '.' .' ..

revealed on it. Tho surface may he illuminatod oither by direct (reflected)

light or by transmittod light entering thc otolith fromthe. side•. RE7a~ii?g i.s'

usually facilitated by. viewing a good flat surface and tochniques.for cutting

and p~iis'hing'ot~lith~hav~'b~en described by a number of authors. .
; ~, ,i ':'" '.' '::". .~ _ ~('.: '. .<.

\: The p~eparation ~f'cach otolit~ sinCly by' such' methode is ~ sl~w proc~ss and

re'ce~t"work- at' Low-e~toft has boen· aimed at findi~g a ir.eth~d whe-reby 'sections of

a number of otoliths may be rri<id'e' 'qt~ickly at one time. Such a m~thod; by" which

thin (approximate1y I mm) slices through thc contre of otoliths are set in a
'~ ," '. • • • . , '-. '; • ,'A . . •. ' f

lamina of black polyester resin.of the samethickness,has been developed;and
...•.. _.' ",' . - " .,

is described here.

Preparation and mounting of the otoliths

Each otolith is first broken·and polishedto produce a good flatsurface

in the lateral plane and; through the centre of the nucleus. This '. can be done,

quickly and accurately \ming the small grinding machine dcscribed by Bedford.··

(1964). Either'the forward (head end) or rcar (tailend) hn.lfof.the .otolith, .. :

. may be:used, the.only important consideration being that the section.besquare,

.' flat. and through the centre of thc. nucleus. No further preparation of.;the· .: "

otolith is necessary before it is placed in a mold in which the lamina ,will.: '.'

be formed. ", ... ~ .... .'-

Tbe .. moJ.d is· simpJ.y a fJ.CJ.t pJ.ate of ground steaJ. J.75 rnm J.ong. by J.OO:. mm wide

by 5 mm thick. A 2 nun thick rect,:ngular frame of tho same outside dimensions as
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the plate und 12.5 mm wido is scrcwed to one'" face of the plate to create an

internal meld of 150 mm x 75 mm x 2 mm depth. Each otolith is placed in the

mold standing vertically on its previously,prepared flatsurface. It' is' often

convenient to arrangc sampIes in regular columns by lenith groupsanda' typlcal

arrange~en~,fo~ ,a sampl~ of coalfish otoliths is~hown in Figure l~,

" ~:~, The plastic used is a. clear polyester resin normally' us~d for' m~unting

specim~ns or makin~' jewellcry. An appropriate bl~ek dye:is thoroughly mixed'into

the- '~lear liquid before 'addition af'the hardcn~r. The' ;esultant black liquid'

is immedia~ely'readyt~pour. APpr~~imatelY 25 'ml is sufficicnt to fiil'each

mold' ~fthe size d~scribed. Car'e is necdedwhEm pourin'g' the :'plastic 'to aVelid:

knockini{ ~~~'I'the ~toliths and an effectivc' method is to uso' a pipett~ 't6 ' •
distribut~ the liquid gently arou~d thc '~toi.iths•. ', Ha~dCI:l'in~ is fairly rapid :and

molds '~'~~pa~ed one day are r~ady for machining the 'neXt. ' " ' ,

The grinder and grinding .
, ' ,

Thc maehinc uscdinthis wor~ is a simplceommercial workshop surface

grindeI' normally usedfor grindi~g flat surfaecs on mctals. The machine's table

has ,a 16 inch, back and forward movement belovl a 7 inch diameter by ~,inch wide
• , .', .' .'. ' • " .' ." .>

Garborundum whcel driven at 3800 r.p.m.: meehanieal adjustment of the height
". .' ,+ .-' -' • • , .'

and,lat~ral position,of th~ tablc is also prov~ded.

'To prcpare thc maId for grinding thc 2 mm thiek frame is first' removed ,.,
. ...\

fromthe' steel plate which is'thon elampod to'the surfacc of the tablc~ Fixing
, j ."'-' .".

the plate on thc table is more rapid and simple by using an automatie magnetic

chuck as a fixture on the table. . ,

:The crudc black plastie mold with thc otoliths embedded and projecting

above the surfaee of the mold is now ready to bTind~ 'The adhesion ofthe

plastic to the steel plate is powerful und thc lamina rcmains securcly fixcd

while'grinding takes placc; eare should be takcn to raisc thc tablc so .that'the

'first cut,with thc whccl rcmoves the tops'of'thc otoliths only. Successive cuts

can now proceed until all thc projccting~otolithsund the plastic arc reducedto

a uniform thickness. In tests so far thc hcaviest eutsmade have been'of'

approximatclY 0.15 mm but it is bclicved that heavier cuts could be made •. 'It is

'extremelY'important that,thc wholc surfacc be kept flooded with coolant during

',~" the grinding proeess. .r
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..: .....: ...:.·:=··After.·the":la~i~~·h~~ been reduced to 'the rE.'fquired· thickness it can be .~
. .~ f

:~) removed fram the steal piate. This is done by plabing the whole assembl~ in<
: N...... '''''~-::'N' '... .• .."... - ... - _ .. "',.. .' '~.). I '; l'

b~iling ·~wa.ter for ab'~~t 10 .minuten and then'plunging it, ~~. cold wat~r. 'The i

adhesi~n '.'ofthe plastic: .·to the pia~~' in reduce·c!· 'und the i~~ina can be prised:

gently free •.
... ...../

I
, ",'.:. ~ ,~....;,.• '" >; .~, _,.',, .'Lighting the otoliths for rending ::;.",;.

.~ ' ..-
._ '1 "'. :.~.'

Both .transmittcd· and".refJ:ecthd::rlight 'are;.eq~ally".effective tö 'light;the ;
..... ~', ~:';'-".~:'.~~,' ~._l'~"} "" '-, , < ::.:..... ~.~ :.,..... ~"" '~~~,:; • "''';-. • • , \. • ~

.:..::ot6liths;::It" is a simple matter to m-litch rrom on'c form' of lighting to the , : .
." ., " ,'" . • ..- 1 1 :

other".and it~ has bcen<found~,that some .:difficulties of inter:Q..ret·ation by onEt'method
;; •..• ~:":' • ~ " .'~, ~"""N'''' ". . ....... ,.... ,T ...·yN.N ',;' t:;

cah be'resolved by chang1ng to thc nlternat1ve form of light1ng. It has also been

fohnci ~t'ha~ vi~wing the .mit~e·of the edgkiof the otolith iso muchi;;;proY~4 by

~~ingembedd~d in the .~~a~'K plast~:~. .,~::--:-'" "h': !
, .; :

-~~ ..~." .~.~ . . . ."..~. ~ -" ...., ' .. , ~ - .~ i ~

, . 'Trials have been cnrried"·out.' so"far with.otoliths fram various cod stocks~
." .":... .. '", ,

'. '. ~ '\ ",

. : ->'haddoc]s," coalfish;"wh1ting~ blue whiti..,g and,. pÜl.iee ahd the method has been
i~. ~'. ; •• _ .....~~.~_":.-., _~ _..,' .~'._ , ,,~.' .. ~, .... ~"~ ,..... '_"'.' '.~.,:...~... ',.' _, •...• ',.",_n .•,.. .",~.... '. 0 •." .. --, -~ - ......

,. :'.sat1sfactory for all of these.'!' '" .....

Storage

Thethin plastic lamina ismoderat~ly'frag·iJ,e.:and1·car.q;,·should bol t~keh:in
~ '.: i . . : l ~ . ' ~ ",' :. " : .... I \.... " .•,. I .

handling. Lamina of the' size described could be easily stored in a filing

cabinet and the advantage in space saving over conventional storage methods such

as envelopes or tubes, is considerable.

Direct projection of otoliths

As an extension of this work trials have been carried out aimed at producing

lamina sufficiently thin that enlarged images of otoliths might be projected

directly on to a scrcen. These trials have been successful and small (2 inch x

2 inch) lamina with 12 otoliths embcdded have bcen made and projectcd with good

definition using a 35 mm slide projector. The small lamina were made by following

the method described abovc to praduce thicknesses of npproximately 1 mm. The

embedded otoliths and thc plastic immediately surrounding them was then further

reduced in thickness to about 0.5 mm by carefully removing more material by

hand using a ~ inch diameter grinding Hheel driven by a dentist's drill. This

method is effective but time-consuming and great eare and judgement are needed

to avoid damaging the otoliths during thc hand grinding. A more precise

mechanical mcthod is being sought.
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.' Figure 1. A typical arrangement of a sample of otoliths
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