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Abstract: In this study, scales were used to find out timing of annulus formation in Scardinius
erythrophthalmus and following assumptions were tested, the existence of periodical marks, the ability to
identify these marks correctly and to convert the number of marks into age. Time of annulus formation was
derived from annual changes of opaque and hyaline zones on scale margins. Scales exhibited opaque and
hyaline zones whose combination was formed once a year. Opaque zones appeared formed from Tuly to
February and the hyaline ones from March to June. A procedure is described to assess age by using the
number of anmuli, the condition of the scale edge and the capture data. The results of this study would be a
useful guide for this species and also for other cyprinid species which is suitable for similar ageing technicques

to improve precision of the age determination of fish.
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INTRODUCTION

Age and growth studies are important for problems
associated with management of fisheries. Determination
of age in fish helps m determiming the age at maturty,
studying the population dynamics, estinating the growth
and optimizing the harvesting time'. Age determination
of fish from scales, otoliths and other structures is a
matter of routine with most exploited fish stocks.
However, counting annual rings is open to many
uncertainties. Validation of annulus formation mn the
selected structure is needed to avoid misageing ™.

Ape validation techniques include monitoring of
fish of known age, statistical inferences (e.g. analysis
of length-frequency modes, analysis of increment
widths, monitoring of strong year classes, etc.) and
marginal-increment analysis™. However, monitering of a
population of fish known age require long time and 1s
quite expensive method™. Hence, the best validation
method for annulus formation of fish seems to be marginal
growth analysis™”. One of the main problems in ageing is
to select the more suitable and accurate structure. Scales,
otoliths, fin rays and other skeletal structires have been
used for age determination m fish. Among these, scales
have been frequently used because of the convemence of
preparation and observation'™*.

Rudd, Scardinius ervthrophthalmus (1..) is a littoral
species, which lives in or near the vegetation zone'". It is

wide-spread species in Europe, Black Sea and Azov
Seal'". In many habitat of its distribution range, it is often
one of the dominant fish species. Age and growth studies
of the rudd is of importance, since mass removal of rudd
and other cyprinids has become a popular method in
restoring eutrophicated lakes in Europe!™*'™. Such projects
usually include studies on the possible growth responses
of the target species.

Although there have been several studies on the age
and growth of the rudd using the scales™, these
studies have not included any analysis for validation of
annulus formation. The objective of this study was
therefore to validate scales for aging the rudd, one of the
most abundant members of fish assemblages in the north-
west of Turkey. In particular, we attempt to detect annual
formations in scales to meet following assumptions; a) the
existence of periodical marks m the selected structure; b)
the ability to identify these marks correctly (including
discrimination from “false” marks) and c) the ability to
convert the number of marks into age.

MATERIALS AND METHODS

Scales of 657 specimens of rudd (13-35.8 cm) were
collected monthly using gill-netting between July 1999
and October 2001 from Lake Sapanca. Lake Sapanca is
located in north-west of Twkey. It has oligothrophic
character and is used as drinking water and recreational
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area™. Except than rudd Rufifus rdilus (L)), Blicca
Bjcerliwa (L) and FimbBa vimba (L) are the most common
fish species in the lake™1,

Scales were taken between the lateral line and the
dorsal fins, Aboat six to ten scales from each specimen
were placed ofna 1 mum thick polycarbon plastic plate and
pressed at a roller press. Prepared plates bearing the
prints of scales were read using a Microfish Reader™1 Tt
was not necessary to clear them because with this ageing
method the scdes had deatly defined opague zones
alternating with rraline zones due to only pritds of scale
appears on the polycarbon plate. The distal portion of
each hyraline zone was considered the arenalus. The term
atgndus is associated with the hyaline zone that is formed
ofwce a year it caleified structures of fishes growing in
temperate climates™ The areas of complete growth for
each year wete represented by the combination of one
opacgae zone atd a subsecquent hyvaline zote. The moam ber
of atwnli of the whole scde was counted along the
longest ardero-posterior &0is o the scale

We applied the marginal increase analysis method to
validate age™ ™! This tectnique encompasses qualitative
atid cpartitative examinaticon of the scale edgze ower the
growth period. The percertage of the scale with opague
ot raline zones on the edge was estimated the width of
two most external zones of growth were measwed (each
opacue zone of the last anroalug) and the rel ative width of
the Marginal Ineresr ert (WD) wras caloulated as the ratio of
the width of the actual growth zone to the width of the
previous yeat' s gyowth zotne.

RESULT S AND DISCU 5510

Cpacae atd hyaline zones in the whole scale were
cleatly wisible (Fig 17 For both sexes, hyrdline zones were
ohsetved in the edge of the scales throughout the year
(Fig 2, but the propoartion of scales with a hyvaline zote
showed atnurith odal argoal eyele Owver B0% of the scales
exhibited a boralive zone in Apeil and Way (Fig 2. The
scale growth appeared at a minimoum bebween Febraary
atid Mlay atd increased sigrificartly bebwreen June and
September. The time of capture influenced 2 gnifi cantly
the amourt of opacue material at the edge of the scale
(ANOVA p<0.001).

Marginal increment anslysis showed that a single
atundus was formed during the end of the winter of each
weat. Beales from fishes collected in March showed that
formation of a new armwsl ring had begun, while June
soale samples showed that the armnal ting had formed for
hoth sexes(Fig. 3.

Orrerall, the results corfirmed the presence of one
oparque zone followed by a hyaline zone in the scale of the
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arrow s indicate each armndus

OCpaque W Byelin ()

'\-\J'.Tl.'l'\-l:lE
=D S =

Poperionefopaym adgm (i)

[ R L
[ ==

Hor 1952
Tam 2000
ax 2000
Mg 2000
Harr 2000
Tam . 2001
Mo 2001
W00l
Tnl. 2001
fap. 2001

i
B
&
IS

Fig Z: MMonthly changesin proportion of the madd scales
of opague edge from Lake Sapanca; (2 Female
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tudd and that the combination of both iz formed once a
vear. TeschP™ listed six criteria which i dentify trie anemial
rinngs, although he noted that false rings may exhibit one
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