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VALIDATION OF THE SCALE METHOD FOR AGE AND GROWTH
STUDIES OF LABEO ROHITA

A. N. Sheri and Najma Perveen®

Labeo rohita age and growth data were obtained from the
Chashma Barrage, District Mianwali during the period November,
1874 - October, 1976. In all, 265 Labeo rohita were collectad
over (his period, Scales were measured for 255 fish. Identity
of seales through out life, time of annulus formation, length
frequency distribution and year class strength, proved the validity
of annulus as the vear mark, There was 2 good agreement bet-
WFTII} calculated and observed fork—length at the end of each vear
af life.

INFROCDUCTION

Attempts have been made to study the age and growth of Labeo robita
{Mitra, 1942; Hora, 1944; Ganapati & Chacko, 1950; Das, 1959 and 1560}
but none has critically examined the scele method as applied to this species.
Evidences presented here show that the annuli on the scales of Labep rokita
are valid year marks and the measurements of scale can provide reliable
estimates of fork length at the end of each year of life.

MATERIALS AND METHGDS

In total 265 specimens of Labee refita were cotlacted from November,
1974 to October, 1976 from Chashma Barrage, District Mianwali, The samples
ineloded all sizes of fish. A complete discussion of measuring fish is given
by Ricker and Merriman (1945) and Scattergood {1950). The fork length
in the study was measured using a board with head stop and 4 praduated
rule. The fork length was measured in millimeters and the weights .of the
fish in prants.  Before taking the scale sample eacess mucus and dirt wers
wiped off the sides of the fish with the blunt end of a knife and it was latter
found that <wiles eollected in this way were much easicr to clean. Scalss were
removed [rom the left side of the body from an area above the lateral line
and below  the dorsal fin, Three or four appatently complete scales were
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dipped in a dilute solution of ammonia. The scales which were softened
and straightened were later on cleaned with a vory soft brush. Following
this, one or two scales from each envelope were mounted dry between two
glass slides held together by thin layer of lreshly prepared Araldite placed at
both the ends. The slidies were numbered and placed in respective envelopes.
The scale of Labee rohite has been described by Hagque (1935).

Scales were read thrice by # binocular microscope to resolve any
difference between various readings. The annuli, circuli and radii were guite
conspicuous under the binocular and scales were easy to read. The nurnber
of annuli on the scales was the age of tha fish in years which was eapressed
by Roman numeral. A fish in the second year of life was regarded as belong-
ing to the age group I+ ; & fish in the third year of life was included in age
group 11+ ; and so on. Fish hatched in the same calendar year was considered
as the member of same year class. The 1970 age group 1li4, 1971 age group
IV 4 and 1972 age group V4, all belong to the 1966 year class.

Orilly 255 scales were photographed and the enlarged photographs of
scales were measuped in millimetess. The ruler was placed in such a paosition
that it hisected the photopraph and measurements were taken from facus to
the each annulug and also from focus to the anterior margin of the scale.

RESULTS
Usa of seales for age determination and back calculations is based on
the following assumptions (Van Oocsten, 1929) :
i} Scales maintain their identity and number.
iy Annali are recognizable marks formed on the scales at the same
time ecach year.
jii) Increase in sale radius is proportional to increass in fish length.
The evidence presented below show that the anauli ou Labeo rokila

scales are indicators of age and that scale measurements can provide reliable
estimates of fork length at the end of each year of life.

A. Identity of Scales Throughout Life. The oumber of scales along
the lateral line Was used as a measure of a number of scales covering the body
of 25 specimens of Labeo rohita of various sizes. This: collection included
fish of all age and length groups. The average scale count on lateral line
ranged from 41-42 and was not related to length group or age group of the
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fish showing that the oumber of scales on the lateral line of Labéo robita re-
main comgtant throughout life,  Scales which were dislodped at any time were
replaced by regenerated scales which will be easily recognized by the pranulated
scar tissue at the focus. Creaser (1926) und Van Qosten (1929) pointed
out that such scales were unsuitable for age determination. All other scalas
maintain their identity during the 1ife of fish and were suitable for ape and

growth study.

B. Time of Annulus Formation. OF all the scales in the collection
ofly 13 had marginal annuli which were collected in March, 176, which show
that the annulus formation started either Iate in February or early March.
¥arious causal factors which are considered important in the formation of
annulus of tropical and subtropical fishes have beea given by Menon {1953}.

C.  Validity of the Annulus as Year Marks., Ewidence that the annuli
are valid year marks is decived from observations described below :

|.  Length Frequency Distribution: There was a corelation between
the number of annuli on the scales and length of the fish, as length
mcreased so did the number of annuli. With increase in length,
age increased but the length range of any age Eroup was quite
variable (Table 1). The data of Table 1 were important in showing

Table 1. Length frequencies by age groups of 256 Labeo rohita,
collected from Chashma Barrage, 1974-76.
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the approximate total range of tength and the deprot of ovarlap -of
length-frequency of all age groups. The amount of overlap between
the consecutive age groups was s0 great that in most instances
the fish of given length could belong to any of several age groups.
Anyhow, the modal lengths of all theage groups stand out distinetly.

2. Year Class Strength. The success of hatching in various years can
be estimated from the number of youngones, The hatches of some
years may be so successful that the particular year clags may domi-
nate in the fishery for one or several years. Qther hatches may
‘be reprasented by vety small numbers-indicating a poor year fer
hatching, Table IT shows that the 197] year class was the strongest
and maintsined its higher number in the subsequent age groups.
These patteras of succession indicate that Labeo rohfta can be
accurately assigned to age groups by counting annuli on their
scales.

D. Accuracy of Ageing aad Back Calculations. The annpuli can safely
he.called as yearmarks if observed length at various ages and back calculated
fength at the same age agree. The back calculated growth histories of ten
age groups of Lebeo rahita hased on the sample of 258 fish are shown in Table
Y. In deriving this table, fish of the samie age group were grouped together
irrespective of the year of capture. Observed and calculated lengths did not
differ much., The differencs was greater-in the younger ags group than the
older. The reason for this difference was that the fish were placed in age
groups because of the number of annuli on their scales, but in fact many of
them show some post anpulus growth at the edge of the scale. Maoreover,
the size of the fish when scale first appearsd was not taken into account.
Table I11 shows that the calculated lengths of all the age groups were less than
the observed lengths.

DISCUSSION

To study the age and growth of fish, it is imperative to validate the
methods to be used for age determination, Historieally, the scale method for
age determination was evolved out of the pionear works of Thompsen (1504).
Lea (1910) derived first formula for back calculation and this was improved
by Mottram (1916).  Methois of estimating body length of fish have been
-given in detail by Lagler (1952).
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The scale method for ape and growth studies of Labeo roditg hes been
validated on the criteria laid down by Yan Qasten (1929). Anmuii were the
valid year marks and ages determined by counting annuli were accurate. The
scales of this species were also found suitable for caleulation of past growih
histories,

Determination of age is an essential pre-requisite for the study of popu-
lation dynamics of any specics for fish. The present study has opened a pew
field of investipation which uptil now was never explored for the fishes of
Punjab. [tis hoped that future studies conducted along the lines described,
will lead to the formulation of 4 sound management policy of the fishery of
this, one of the must important fresh water carpy of Punjab. It must be made
very clear that to determine age we must now plan to stody more elaborately,

The final authentizity of this method will be only confirmed when either
‘known age method’ (Van Oosten, 1913} or marking experiments were tried,
Elicidation of growth, structure and developmental physiology with propet
staining techniques demonstrate the areas of fast and slow growth oo the
scale; such studies as were made by Wallin {1957), il attempted on carps
of Punjab, will further enlighten the subjece.
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