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A study of the age and growth of f'shes has become one of the indispen-
sable tools of fishery biology and fish manaement. Various methods have
bzen discoverﬂd and developed and the literaturs that has accwmlated on
various phases of the subject during the last 50 years is very voluminous.

The oldest method, knovm as the lenzth-Irecuency or Petersen method,
is fairly simple but is useful only in dealingy with large populations or
random samples of fishes as units. It COLSide of tabulating the length
medsurements of fish on a frequency basis and interpratingz the modes in the
distribution as the age-groupings of the population or sample. The nethod
is not reliable for the obvious reasons that it cannot take into account
unusual conditions of orowbth and will reveal no iacts concerning the growth
history of an individual fish. The method is used at- the present time only
for fishes to which none of the other methods of age detern nination in eur-
rent use may be applied, or ior a rough preliminary estimation of the age-~
composition or age-segrapation of a sample or population
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Seales have formed the foundation of the nethod that is in most wid
spread use at the present tines The method is based on the interpretat
of microsconic structures on the scale of o fish. Hach scale is covered
with rou:hl} concentric lines or ridges, : ;orn as circuli. The distribution

these“liﬁes is not perfectly rezular but sho¥s hreaks atb various intervals.
These breaks are the véar marks or annuli by means of which ace is determined.
These year merks may be cbserved readil;r vith a hand lens or a low-power
ulcroséope. Hach scale contains on 1b surzuce, therefore, an indelible
record of the growth history of the idual (118
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The foundation of the scale method rests upon ‘the following fundamental
facts

1. The number of scales on the body of a fish, after all of the scales
have been formed, remains conshant throuchont life.

2, The same scales are retained throughout 1if ‘ dent
whereupon a new Ccle forms. (The new or rezsnel ted scales do not exhibit
the record of zrowth up to the time the scale ras lost, .out instead have a
mottled opaque area in the centsr. itagenerated scales ca znnot be used for
growth study.)
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3. The growta of the secale and the prowsh of
roughly proportional.

L. The rate of growth of a flSh except in tropical and Eﬁbﬁr@p;gv,‘:
latitudes, varies throughout the year. Growth is most rapid during the war
sumaier months and practically ceases during the winter, This seasaonal v
tion in rate of growth is recorded in the spacing of the circuli on the
+ivinz rise to the bands of growth which represent sach year of life,

On the basis of these fundamental postulates rather precise methods
for calculating the length of the fish at the end of each year of life have
vezen asveloped. Details of the method and its apdlication to problems of
fishery biolozy, fish management, and fish culiure may be found in soue of
the references supn+1ed herewith.

Certain difficulties due to the presence of accessory checks, spawning
marks, or false year marks, as well as occasional abnormalities in the con-
figuration of the scale mah, precise age deterninations difficult at times,
an inexperienced person working with fish scales should have his results
*hecked and his conclusions verified by a trained investigator,

Some fishes do not have scales or have epidermal (ganoid or placoid)
scales that do not posscss the structural features of dermal (cycloid and
ctenoid) scales which are employed in age and growth determinations. For

uch fishes the age may be determined by examining the oteoliths or '"ear
tonzs! which corresnond to a part of the inier ear of man and other mammals
The otolith has ridpes arranged in a somevhat concentric fashion which may
oe interpreted in the same manner as the circull and the year-marks or an-
nuli of fish scales. The bones of fishes also exhibit characteristiecs whicl
may be used for age determination. Cross-sections of vertebrae and bony
fin rays exhibit concentric markings which have been found to correspond
to the aanular markings of scales and otoliths. OSometimes the age as deter-
ed fror the scales is verified by exanining also the otolliths and verte-
e. However, because of the distinctness of the structures of the scales
in comparison vith those of the bony parts of the body, scales give the most
satisfactory and reliable results if they can be employed.
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an experinental method of checkiny the reliability of the foregoing
thods of apge determination is by tageing and releasine fish of known age
fter they have been measured. The length of the recaptured fish and the
time that elapsed betwveen tagzing and recapture aifford not only information
on crowth but on. nigration as well, '
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