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Abstract

The Von Bertalanffy growth parameters were performed by length based method to
determine the age of the Ficus ficoides. Three parameters have been estimated and
that the values of male F. ficoides was L., =73mm and 74 mm for female, the age at
the origin of the growth curve (t,) for male 2.67mm and for female was 2.78mm and

Article Info

Accepted: 10 May 2016
Available Online: 06 June 2016

estimated co-efficient of catabolism (k) was 0.280 and 0.282 for male and female HSeywards
respectively. Male attained a length of 32.93, 64.05, 70.9, 72.89mm in 0.08, 0.3, Catabolism
0.5, 1.08 years. The females recorded a growth of 33.4, 68.5, 72.77, 73.89mm in the E‘Cl::nfr:f{o'ges

ro Inaex

year0.08, 0.4, 0.7, 1.08 years respectively. The growth performance index (¢’) was
3.72 for male and 3.74 for female. FiSAT package ELEFAN-I attempted and the
highest score obtained was 0.196 (k=0.430 year™; Rn=0.093, SL=37.50) for male
and it was 0.253 (k=0.789 year!; Rn=0.098; SL= 42.50) for female. The life span
(Tmax) estimated is 3.84 years for male and 6.97years for female. The present study
age and growth estimated in comparison with existing evidences.

Marine gastropod
Von Bertalanffy

Introduction with not only with latitude but also with habitat. The
influence of the habitat on the shape of the shell in
marine gastropod has been studied by several workers.
The shell growth in molluscs related to environmental

conditions was explained by Liu and Wang (1999).

Age and growth of the animals are interrelated
phenomena which denote the duration of life spent by
the individual (age) and the increase in its volume or
mass (growth). Growth is a complex process. Size is

an immediately perceptible and intuitively important
feature of an organism. Pitiwong (1991) defined
growth rate as the change in the body mass or weight
over time. The rate at which size is attained and the
influence of environmental fluctuation on this process
play an important role in ecology (Christensen, 1994).
The Family: Ficidae (fig shell) are found in all the
habitats. The distribution and habits of gastropods are
influenced by environmental conditions, which vary

Study on the age and growth reveals the age of sexual
maturity and the age at which marketable size is
attained. Growth trajectories tend to follow
characteristic patterns. Often, but not always, growth
is rapid at first and then levels off later in the life of an
animal to approach an apparent asymptote. A number
of mathematical models behaving in similar ways have
been proposed as formal description of these patterns
namely the Von Bertalanffy equation.
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There are many analytical tools that can be applied in
assessing the exploitation level of marine fishery
resources. Among them the FiSAT (FAO — ICLARM
Stock Assessment Tools) has been most frequently
employed in estimating population parameters (Newman,
2002; Al-Barwani et al., 2007; Amin et al., 2008; Cob et
al., 2009). Therefore, the present study was designed to
observe the age and growth of Ficus ficoides at
Thirumullaivasal coastal habitat through the application
of FiSAT software.

Materials and methods
Study area

Thirumullaivasal coastal area located (Lat.: 11°15°01”N;
Long.: 079°50°29”E) in Southeast coast of Tamil Nadu,
India. This landing centre is well connected by road and
captured fishes were transported to the local market
immediately. Every day around more than 500 trawlers
are operated. They operate the trawl net at the depth of 9-
30 meter. This study animal was caught using trawl net
operation by trawlers from 9 meter depth which is about
8 km away from the shore line.

Sample collection

The gastropod species Ficus ficoides were collected from
Thirumullaivasal coastal area. The sample was collected
from January 2014 to December 2015 to observe the size
frequency distribution in both male and female animals.
Sampling was made randomly from 3-5 heaps
contributing 50kg. Sample of the F. ficoides was
collected from 1-2 heaps from single trawl net fortnightly
and consolidated as monthly total.

Fig. 1: Ficus ficoides.

Age and growth

Totally 1699 males and 1686 females F. ficoides were
collected during the study period. The length of the
animal (Fig. 1) was measured in millimeter from the
apex to the umbilical base of the shell using a vernier

caliper corrected to 0.1 mm. care was taken to represent
all the size groups. Age and growth was determined by
employing the methods of Von Bertalanffy’s growth
equation, 1938. The data were arranged in ten sizes of
groups with a class interval of 5mm (Tables 1a and 1b).

Von Bertalanffy’s equation

The mathematical equation derived by Von Bertalanffy
(1938), has been used to calculate the length of animal at
any given time. Beverton and Holt (1957) and Fabens
(1965) have used this equation to describe the growth of
organisms in various farms. This mathematical expression
is useful in interpretation and also in production and
computation (Pantalu, 1963; Kamala, 1969). Since growth
is the net result of metabolism, a growth curve in length
fits well with the growth rate of many species (Beverton,
1954; Beverton and Holt, 1957).

The present study deal here only with the Von Bertalanffy
growth model of body length as a function of age. It has
become one of the cornerstones in fishery biology because
it is used as a sub-model in more complex models
describing the dynamics of fish populations. This equation
gives a linear relationship between Length (L) at a time‘t’
and (t + X) is expressed as:

Lt = L .* (L-exp(-k* (t-t,)))
Where,
Lt - Length at age ‘t’
L., - asymptote of the growth curve in length
e - base of the natural logarithm
k - Co-efficient of katabolism per year
t - age of the animal (year)
t, - is hypothetical age at which the length is zero

By using this conventional method, asymptotic length or
maximum length attainable was found to be (L.) in
millimeter, age at the origin of the growth curve (to) and
co-efficient of katabolism (k) for male and female animal.
The length calculated for different years using this
equation was plotted along with the observed length for
the same period. The “growth rate” can be defined by:

AL _ L (ttAt) L (1)
At At

Time (or age), t, is usually expressed in units of year (Per
Sparre and Venema, 1998). The estimated parameters L.,
and k was used to calculate the growth performance
index (¢’) using the equation of ®’= (Log k +2log L.,
where, total length L, 1/year for k and baselO for
logarithms (Pauly and Munro, 1984).
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Table 1a. Monthly length -frequency distribution of Male (M) and female (F) Ficus ficoides at Thirumullaivasal coastal habitat during Jan-2014 to Dec-2014.

Mid-total Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
length

(mm) M F M F M F M F M F M F M F M F M F M F M F M F

20-25 1 1 1 1 1 8
26-30 8 12 10 6 9 13 5 12 7 82
31-35 5 6 5 4 6 7 5 7 5 2 52
36-40 3 2 3 4 & 0 3 8 2 6 1 15 2 2 54
41-45 5 9 5 7 2 7 5 5 5 5 4 12 7 7 10 4 10 4 5 3 121
46-50 7 5 S 6 4 3 5 0 2 5 11 6 8 14 19 5 10 10 7 15 147
51-55 7T 7 22 9 14 19 10 17 2 0 4 1 4 6 6 0 4 7 12 2 10 O 7 0 170
56-60 14 23 26 16 20 18 15 33 2 7 5 2 1 6 3 18 4 10 10 10 10 14 14 15 296
61-65 9 14 28 11 14 18 9 10 3 0 4 0 6 9 2 5 3 7 5 13 7 16 9 12 214
66-70 32 8 22 20 20 25 16 24 3 2 1 4 2 1 6 5 8 6 25 9 26 13 32 10 320
71-75 24 16 17 9 19 20 5 20 2 0 2 1 2 10 5 3 8 10 11 17 17 11 24 15 268
Total 98 85 125 80 87 100 55 104 35 42 45 23 40 72 50 75 56 78 94 60 92 68 98 70 1732

Table 1b. Monthly length-frequency distribution of Male (M) and female (F) Ficus ficoides at Thirumullaivasal coastal habitat during Jan-2015 to Dec-2015.
Mid-total  jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

I(Gr):r%h M F M F M F M F M F M F M F M F M F M F M F M F

20-25 2 1 3 2 3 2 2 4 2 21
26-30 6 8 8 4 5 10 4 6 4 55
31-35 3 7 4 2 4 5 3 9 3 2 42
36-40 4 4 2 3 5 2 2 5 1 6 2 10 1 3 50
41-45 6 8 S 6 3 5 3 3 3 4 2 10 5 11 8 3 6 6 7 8 112
46-50 9 6 8 8 10 7 4 6 5 3 4 2 6 10 7 6 10 15 6 6 8 8 10 164
51-55 7 6 20 7 12 17 9 15 6 4 4 2 3 5 4 2 3 9 10 4 8 5 6 6 174
56-60 13 10 23 14 19 10 13 24 5 5 6 3 1 7 2 15 2 8 12 8 9 11 12 12 244
61-65 8 13 23 9 13 16 10 11 4 4 8 3 4 9 3 8 4 9 7 11 8 12 6 10 213
66-70 29 10 20 21 18 23 14 19 3 2 7 3 2 6 4 5 6 11 21 11 22 15 29 11 312
71-75 21 14 18 11 20 19 9 18 5 2 9 0 2 10 3 3 5 8 9 17 14 13 20 16 266

Total 93 71 117 80 92 92 59 87 78 83 60 76 70 88 73 1653
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ELEFAN 1

Electronic LEngth-Frequency ANalysis (ELEFAN) was
introduced by Pauly and David (1981). This computer
based entire package deals with estimation of growth
parameters using length-frequency analysis. It consists of
two major stages: restructuring of length-frequencies and
fitting of a growth curve and therefore a score concept
has been introduced to measure how close a growth
curve come to the best fit.

Whenever a curve hits a bar at the axis, either positive or
negative it scores points. The total score of the growth
curve is the sum of the points scored from each sample
(Per Sparre and Venema, 1998).

The life span (Tmax) Of F. ficoides is estimated as per the
equation: Tx=3/k (Nagarajan, 2013).

Results

The observed and analyzed results reported in this study
represent the first data on the age and growth of male and
female F. ficoides population.

The present study growth means basically the
determination of the body size as a function of age. In
this study the mathematical model, expresses the length,
L, as a function of the age of the animal, t. The equation
contains the age, “t”, and some parameters “L.,”, “k”,
and “t,”.

To illustrate the use of this model, assumed that these
three parameters have been estimated and that the values
of male F. ficoides was L., =73mm, for male and 74 mm
for female, the age at the origin of the growth curve (t,)
for male 2.67mm and for female was 2.78 and estimated
co-efficient of katabolism (k) was 0.280 and 0.282 for
male and female respectively. The Von Bertalanffy’s
equation for growth curve may be given as follows:

In male: L(t) =73 [1-exp-0.280(t+2.67)]
In female: L(t) =74 [1-exp-0.282(t+2.78)]

The length calculated for different years using this
equation was plotted with the observed length for the
same period, which showed a general agreement in
growth curves was given in the Figs. 2 and 3. Table 2
represents the length at relative age relationship
estimated using Bertalanffy’s model by using t,=0.

Male attained a length of 32.93, 64.05, 70.9 and
72.89mm in 0.08, 0.3, 0.5, and 1.08 years respectively.
The females recorded a growth of 33.4, 68.5, 72.77 and
73.89mm in 0.08, 0.4, 0.7 and 1.08 years respectively.
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Fig. 2: VBGF length-at-age growth curve of Ficus ficoides
(male) at Thirumullaivasal coast.
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Fig. 3: VBGF length-at-age growth curve of Ficus ficoides
(female) at Thirumullaivasal coast.

Animals increases in length as they grow older, but their
growth rate that is the increment in length per unit time,
decreases when they get older, approaching zero when
they become very old.

In the present study animal it is evident that the growth
rate decrease as the animal get older. The mathematical
relationship between the length of the animal and the
growth rate at a given time is a linear function (Table 2).
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Table 2. Estimation of age and growth by Von Bertalanffy growth model of body length as a function of age at Thirumullaivasal

coastal habitat.

RelativeAge (t) Male

Female

(years) Shell length (mm) Growth rate (mm year™) Shell length (mm)  Growth rate (mm Year™)
1 32.93 15.76 33.38 15.98
2 48.69 9.57 49.36 9.70
3 58.26 5.79 59.06 5.88
4 64.05 3.52 64.94 3.56
5 67.57 2.13 68.50 2.17
6 69.70 1.29 70.67 1.31
7 70.99 0.79 71.98 0.79
8 71.78 0.48 72.77 0.49
9 72.26 0.29 73.26 0.29
10 72.55 0.11 73.55 0.18
11 72.66 0.07 73.73 0.10
12 72.83 0.06 73.83 0.06
13 72.89 0.04 73.89 0.04

The growth performance index (¢’) was 3.72 for male
and 3.74 for female and predicted maximum length was
74.99 mm in male and 75.73mmm in female.

ELEFAN-I (Figs. 4 and 5) attempted to record a
maximum for a goodness of fit function based on peaks
and trough observed in this data. This is based on how
often Von Bertalanffy’s growth curve hits modes in the
data. The length-frequency data are restructured and
moving average points is identifies as a peaks. The

T

Length {rnmd

number of peaks gives the maximum sum of peaks
(ASP). Von Bertalanffy growth curve with different
parameters (L., and k) are run, for each trial on
explained sum of peaks (ESP) is calculated. In this study
the highest score obtained was 0.196 (k=0.430 year™;
Rn=0.093, SL=37.50) for male and it was 0.253
(k=0.789 year™; Rn=0.098; SL= 42.50) for female. The
goodness of fit curve obtained with these values. The life
span (T Of F. ficoides is estimated to be 3.84 years for
male and 6.97years for female animal.
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Fig. 4: Male Ficus ficoides by fitting the growth curves through the restructured length-Frequency derived by ELEFAN1 — FiSAT
from Thirumullaivasal coast during Jan-2014 to Dec-2015.(Dark histogram represent frequencies that are part of “peaks” and
open histogram represent “troughs” separating peaks.) (L,,-=.78.75, k = 0.780, SL-=42.5).
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Fig. 5: Female Ficus ficoides by fitting the growth curves through the restructured length-Frequency derived by ELEFAN1 —
FiSAT from Thirumullaivasal coast during Jan-2014 to Dec-2015.(Dark histogram represent frequencies that are part of “peaks”
and open histogram represent “troughs” separating peaks.) (L,,=78.75, k =0.430, SL= 37.50).

Discussion

The length based methods were involved in all fisheries.
Therefore the present study estimated in comparison with
existing evidences. The estimated and predicted
maximum length of female (74mm and 75.73mm) was
higher than the male (73mm and74.99mm). The co-
efficient of growth compared where, male is (0.280 year -
1) lower than female (0.282 years ™). Cob et al, 2009
reported in his study the female animal asymptotic length
and growth coefficient are higher than the male.

The growth performance Phi index (¢’) for female was
higher than the male. This F. ficoides study was
compared and agrees with other gastropod species where
it is reported female is higher than the male (Barroso et
al., 2005 and Cob et al, 2009). Wolff, 1994 reported
marine gastropod from all latitudes that Phi index (¢’)
ranges between 2.2 to 4.7, the present study ficus ficoides
growth performance index observed within the range was
3.72 for male and 3.74 for female.

The Length frequency samples were repeated over every
month during the study period (January 2014—-December
2015) to observe the goodness of fit curve determined by
the parameters of L., k and R,. Where ESP/ASP>0. But
usually 0< ESP/ASP<I1. If ESP/ASP—1 or R,—1, the
best goodness of fit is obtained (Pauly and Gaschutz,
1979; Chang et al., 1988; Per Sparre and Venema, 1998).
In this present study it is found to be true and the best
score obtained in the growth curve of F. ficoides was
0.196 for male and 0.253 for female.

Nagarajan (2013) reported small and medium sized
animals with short life span ranging from 1.0-1.5 years
with small Loo and large k values. In this study it is true
the life span of female F. ficoides is longer than the male
animal with large Loo and small k values. In the present
study age and growth were estimated in comparison with
existing evidences. Therefore, the validation of age
determination has been put in further study.
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