Age Determination of “hiting
by Albert C. Jensen

The scales of whiting (Merluceius bilinearis) do not feature sharply

delineated circuli and annuli as are found in other fishes, e.g., haddock,
Thus age Jetermivation is not easily accom lished for wiiting by the uenal
scale re~ding processes. The otoliths of this species, as with .any other
fishes, are comrcsed of alternating dense and diffuse layers. when examined
by tranemitted lirht under z microsco;e, these layers apiear as concentric
light and dark ovals The ovals seem to show up best when the ololith is
broken in half snd viewed ir cross-sectiones The dense, opaque ovals may
then be urced to determine the ape cf the wailting with a fair derree of
recuracy; i.e., one ovel or arnulus for each vear of age.
Methods

The otoliths used ccnsisted of H5 pairs tzken from a selected sanple
of whitinr. They ware caught in Ipswich P2y near Cloucester, Massachusettis
on July 27, 1954 during the regular fishing operations of a commercial
vescel, The fish were measured, sexed and the otoliths removed on July 28,
The otcliths were cleaned of slime and jplaced in numbered vials along with
some scales from the same fish, with a mild carbolic acid solution as a
preservative. The fish ranged in length from 13.9 cme to 63.4 cm, An
attempt was mode to obtain two or three individuals in each size ¢lacs.

In the laboratory it was found that the otoliths were easier to work
with in a dry condition. Thus, one of each o2ir of otoliths was placed
in a2 scnle envelope numbered to correepond with the vial number. The oto-
liths were allowed to air dry for two days and then grepared for reading.

To do this, each dry otolith was cut in half with a single-edge razor blade.
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The cut surface was polished mmooth on fine emery cloth and then the plece
was put in a cork holder, cut and polished side up, This arrangement is
shown in Figure 2.

The polished surface of ths otolith was slightly moistensd with a 50%
solution of glycerine and water to make the diffuse portions more iranse-
lucent, This facilitated the reading of the otolith. It wae then placed
with the cork holder on the stage of a binocular microscope under the high
power objective, A beam fram a small spotlight was dirscted against the
flat side of the otolith while, at the came time, the cut edge was shielded
with a haend-held card. The dark opaque areas atood ocut in contrast against
the less denne‘tranalucent areas, Only the large "major ovals* (Figure 1)
were read, The numerous [ine "minor ovals® were ignored

Results

In the sample of 85 whiting, 53 were females, 21 were males and 11
wers apparently immature individials whose sex could not be determined.

With two exceptions, all of the fish 36 cm. or longer were females., They
ranged in size from 2L.8 cm. to 63.4 cms The males ranced from 23.9 em. to
35.3 em.; and the immature fishfrom 13.9 cm. to 22.9 om.

The range in ages for all fish was from one through seven years. The
fem:les ranged from three years to seven vears wlth the mode at five years.
Among the males the age distribution was restricted to two yeareclassegs~e
thres-year o0lds and four-year olds, Tinirteen of the 21 males were three-year
old fiéh. The immature fish were cne, two and three yecars old. Table 1l
shows the fish length- tabulated by age class for the entire sample. These
data are broken dowu for females, males and immature fish in Tables 2, 3 and k.

The apge frequency distribution is shown in Figure L No length fre=

Quncy 1s shown since this was s size selected sample of fish, However,



a lensth frequency curve (Figere 5) wae drawn for 2 samnle of 212 whiting,
randomly selected frem the same lot of fishi from which tiww size selected
sample was taken. Firure l shows the sverzee lenglh plotted against the
age class for the entire samcle with sdditicral separate curves for the
males, femeles and immature fish,
Conclusion

Ne sttempt has been made to draw any conclusicans froum the data here
presented. This preject was undertsaken mainly <o det:rming the mechanice of
a process Lo ave whiting by msans of thelr ctoliths. The stady was completed
for this particulsr sample of 35 fish. PFurther work with whiting azing
technigues will origﬂgate with the whiting investigation grcup.

A briaf summafy follows of the technigie used in this study for pre=
naring the otoliths for study.

1, Clean and alr dry the otoliths,

2, with a single~edyge razor blade '"saw®" the otolith across the
approximate middle,

3, FPolish the cut edge of the crossesecticonal area by rubbing it on
fine ssnd paper or emery cloth (2 small moter driven circular sander would
be faster).

lis Mount the otolith, cut and polished side up, in a cork holder or
a piece of modeling clay.

5. View the otolith with transmitted light, shielding the polished sur=-
face with a small card, The surface may re moistened with a 50% sclution
of glycerine and water to improve ihe lipht transmisslon.
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A
minor rings
Figure 1., Diagramatic sketch of an otclith from a 3~year old whiting
showing A: whole otolith and cutting plane, and B: cross-section with major
and minor rings.

cut made in cut and polished
surface of surface
cork -—otolith

cork

Figure 2, Placemsnt of otoldth in cork holder preparatory to reading.

microscope
objecctive ‘

Figure 3. Best results are obtained when viewing otoliths by transmitted
light if the light source is on the side opnosite the person using the micro-
SCO2Ce
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Average length in cm.
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