
'\ge Detenninat:i.on :;f [::h1 tin.g 

by .\lbert C. Jensen 

The scales of" whiting (I"Ierluceius biline~arie) do not rea t::tre sharply 

delineat.ed circ'.!li rtnd annuli il~, are .found in other fishes, !. £.., ha.ddock, 

scale re'~.dinf! procGJses. The otolitJ")s o~ this sl)ccies, a.s I,T,.th :M)IV other 

:fishes, aTe comr;oscd of al tlJrn:?~i~lf dense 8JJ.d diffuse layers. ~Jhen pxamined 

lieht nnd dark oVAl'. l'hc ovals seem to s11:)11 up best ~hen t.ne otolith is 

brok~n in .'lalf 8Jld viewed in crosf:-section. The dense J opaque ovals may 

then b~ u~cd to determlne the ace cf the w1i tinr wi ~,h a fair decree of 

r:.ccur.:1cy; 1 . .!. J one OY21 or annulus for each .year of age. 

Methods 

The otoliths used consisted of 8S p,'liY"s ·~!ll<en from a ~€lected S8:nlple 

of ~hitinr. They' were caught in Iptndch P,:!'y near Olo".lc€ster, Massachusetts 

on July 27, 1954. ,juring the regular fishing operi1tions of a commercial 

vessel. The fish were measured, sexed and the otoliths removed on July 28. 

The otcli ths were cleaned of slime &nd pl.aced in numbered Yials along with 

some scales from the same fish, with a mild c'lrbolic acid ~olu·tion as a 

preserv~tive. The fish ranged in length from 1).9 em. to 63.4 em. An 

a. tt..e;iJ.pt ~Ias m·:de to obtain tl";O or three individuals in each size clase. 

In the laboratory it was found that the otoliths were eaeier to work 

with in a dry condition. Thu8, one of each ~:~ir of' otolith:! was pla.ced 

in a ec~le envelope nllinbered to correepond ~~th t~e vial number. The oto-

li ths were allowed to air dry for two dnys and then 'prepared for reading. 

To do this, each dry otolith wa~ cut in half with a single-edge razor blade. 
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!he cut ~!ace was polished SMOOth on fine emery cloth and then the piece 

was put in a cork holder, cut &l~ poliehed side up. This arrangement is 

shown in Figure 2. 

The polished surface of the otoli th wa~ slightly moistened with a 50% 

.elution of gly'cerine &nd water to:m.a.k:e the di.rru .. portions more trans

lucent. This fac1..li ta.tcd the reading of the otolith. It, was then placed 

wi th the cork holder on 'the stage of a binocular microscope under the high 

power objeot1 .... , A be_ fram a amall. apotlight was directed aglrlnat the 

nat side of the otolith while, at the Eame time, the cut edge wae shielded. 

with a hand-held card. The dark opaque areas stood. out in ,?ontraat .qgainat 

the leee denfte translucent areas. Only the large "major OTU,S· (figure 1) 

ore read. The numerous fine "miMr ova.l,," vIera ignored 

Resulte 

In the sample of 85 whi tinr, 53 were femalee, 21 vElre .ales and 11 

were &pparently irmn~ture indi vtd rla18 whOSA ~ex could not b. determined. 

With two exceptions, all or the fish 36 em. or longer were females. They 

ranged in size from 24.8 em. ·to 63.4 em. The malee ranged tr01ll 23.9 0111. to 

.35.3 em., and the" immature fiah.1hJm 1).' ca. to 22.9 CIIl. 

The range in agee tor all fish was from one through seven years. The 

fem~J.e8 ranged trom t.hree years to seven yea.:t"s with the mode at five years. 

Among the malefl the age distribution was restricted to two year-clas8es

three-year olds and four-year aIda. ri"hirteen of the 21 males were three-year 

old fish. The immature ruh were one, two and three years old. Table 1 

ShOWB the fieh length~ tabulated by age class for the entire sample. These 

ds.t& are broken down for 1'emale., malee and 1mraat.ure fiah in Table$ 2, 3 and 4. 

The age frequency distribution ie shown in Figure 4. No length fre

qt1lmCy 1s shown since this vas a size selected srut'1ple of fish, However, 



a len~h frequency curve (FtgC.t'8 ,5') W:l:t; drawn for ~, sam::;l e of 212 whi tine I 

randomly selected from, the f8na? 10 t, of fish from \-iLi,ch tJ:!0 siZe 3€-lected 

age clas ~ for t.he eottre sant,::lewi,t.h ~_ddi tlcr:n~ eepara.t.e cLirves for the 

Concluslon 

lio attempt ha.s been madt:i to dra\-J a.I\V c0nclusicns i'r0I .. ' tne I.iatn. here 

presented. Thi~ project was undertak:t~n mainly to det·~rmina the mechanics of 

a process to a~e whiting by .means of tl1elr otoli thIS. The st.luy:.ras com~"leted 

for this p.~.rticulnr Elaillple or 35 fish. }i"urther Hork with -whi ting a~~ing 

teohniq',ep, will Or1~te wit..'1 the IIIhitin~; investigation grcup • 

.A briaf summary follows of the t.echaiq'le used in thi~ study for pre-

paring the otolit,hs for study. 

1. Clean and. air dry the otoliths. 

2. With a single-edge razor blade "saw" the otolith across the 
approxiHlate middle • 

.3. Polish the cut edge of the croes-sectl.:!ku grea. by rubbing it on 
.fine starld paper or emery cloth (a small motor driven circulqr sander would 
be i'2.3ter). 

1~. M.ount the otolith, cu.t and Folished side uP, in 8. cork holder or 
a piece of ~odcline clay. 

5. View the otoli,th -,.dth transmitted light, shleldin.g the polished sur
face with a small. CA-rdtl) The surface may (8 moistened vi th a .50% solution 
of glycerine and water to improve the liE,l'lt transmission. 
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'fable 1. Lf:n{.th f~r ~:aeh age clast! O.r 85 whi tin.-:. G1OOC9:5tet-, 
Mass., 1951~. 

Age Claas 
1 2 J 4 5 6 7' 

centimeters 
13.) 25.2 39.3 49..4 1.15.0 u.t· !~~.2 
14.1 22.5 36.1 49.2 57.5 (J3.4 57.1 

20.1 35.1 53.2 50.3 r .. .., ., 
;'><I...L. 

l-i'.5 35.3 41.4 53.0 52.:; 
16.h 31.7 l,v..O 56.1 5~ ... , 

l+4I C 

15.0 35.8 37.7 51.{) C' .. ~ 
;J" .... f •. L 

32.0 43 ~ _ "/ 51.3 )"1.5· 
)2 •. ,) 43.5 14:~o5 5101 
-~ U )':,1. I 4,:L.8 52.3 ,'., "'? :; .: .• t 

25.4 33.) 59.5 51.2 
28.4 46.3 S'1.2 
25 .. 0 4" ~ .">.c 42.~~ 
36.1 31.7 5" Q ~ ..... 
28.9 30.'1 53.0 
27 .3 )2.,5 ,2.:) 
2~.9 }'J.7 3).1 
26.3 38.0 116.0 
27.0 2-9.4 39.7 
24.8 27.4 37.8 
22.6 22.9 SS.R 21., 23.9 55.6 
1ge2 43 .. :) 

28.0 ll6.7 621.0 796.4 l.O99.6 528.? 101.3 
2 6 22 21 "Y) 

"-"- lD 2 
14.0 19.4 28.5 37.) 

• 49t? 22.8 2:0.~ 

'1'ablo 2. Laagtll fo'1" oach age class of' ,3 .r~aale whi t~z. 
Glouces~r.a Hun_I. l-J24• 

Age Cl.au 
1 2 ) 4 

cen~keters 
2 6 7 __ 

2.',;.? 39.) 49.L~ 45.0 41..( 1..4,,2 
)6.1 49.2 57.5 63.l~ 57.1 
35.1 53.2 ,0.3 52.? 
35.!3 41.J~ 53 I'"' ••. 1 52.) 
)6.1 Wl.O 5'6.1 5'4.? 
?J1..8 37.7 51.0 50.0 

43.5 51.3 51.':; 
43 r" • .-J 48.5 ..A1 ~ 

~.,-.-~ 

41.8 52.3 52.? 
46.3 59.5 '{ ~ 59.:~ 
45.6 51.2 
38.0 4 .... -, '2.:;, ,. ;,1 

r;")·.n >~' -< - .-./ 

·'5 '" 207 .. 2 5)3.6 
53.0 

528.2 ra!.) ..... .::.. 52.; 
1 6 12 )9.7 1" 2 ,,~ 

25.2 Jh .• 5 44_? 46.:) ~2.8 2D.6 
uoI 

3).7 
37.3 
>;; .t~ 
55.6 
~J (~t"r0 



,;.'aL1c 3. l·~Jl1.c:t.l··\ f')T' '3:-ACh ar>'l al$le f'lr 21 male ·frW. tL~ • 
.9~\.m,c;;a \;;("r I "; ~~s".1 1/ )L~. 

1 _______ ~ ________ ~) ________ ~4~~------5-' _________ ~ _________ 7 __ 
c':lnt£tKr to 1"'8 

)1.7 
J2~,) 
')'") ": 
..J' at;· 

35.h 
~5.l~ 
2.1.1 
2.).5 
~'.n.9 
?7.3 
25.9 
26.3 
27 ~) 

381.3 
13 
29.3 

33.3 
31.7 
J).7 
3~.e 
30.7 
29.4 
2?h. 
~3"·) 

239.') 
8 

JO.l _________________________________________________ .. __ 4 ___ .---__ ~ ____ __ 

L.= 
Ul: 
M= 

1 

J-).9 
lla..l 

2B.!J 
') 

14.0 

Table 4. I..ecr.th tor eooh 8(!:0 clas& o£ II .. hi t.tnc of u::nlm,<..VH!1 
GIO'..1Cuter, llaaa., 1924 .... -__________________ -

2 

')1) 5 . '-. 
20.1 
17.S 
1G.4 
15.0 
?l.j 

. ., 
~ 

18.3 

) 

:~.6 
21.5 
19.2 

63.3 
3 

21.1 

Age C1MO 

eon t1.me&;n; 

22.' 
1 

2212 

5 6 7 



minor rings 
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Figure 1. Diagramatic sketch of an ot.olith from a 3-year old whiting 
shovring A: whole otolith and cutting plane, and B: cross-section with major 
and minor rings. 
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Figure 2. Placement of otolith in cork holder preparatory to reading. 

microscope 
objective ~ __ shield 

__ -- JUd!. t source ~[ --

Figure). Best results are obtained lfhen vie'iying otoliths by transmitted 
lir,Lt if the light source is on the side opnosite the person using the micro-
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