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Abstract 
The present study examined the length-weight, length-length relationships and condition factor (K) of 
spider conch, Lambis lambis collected in Khanh Hoa province, Viet Nam). Length - weight relationship 
equations were W = 0.2088 L2.6116 and W = 0.0932 L2.9826 for female and male spider conch, respectively. 
The b value was negative allometric for female spider conch, but isometric for male spider conch. Length 
– weight and shell dimension were significant correlation, with r2 over 0.885. Female is generally bigger 
and heavier than male the condition factor also higher in female than in male. Condition factor (CF) and 
relative weight (Wr) significantly differ (P <0.001) between male and female spider conch, with a higher 
value in female compared to male spider conch with significant different between two sexes. 
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Introduction 
Spider conch, Lambis lambis is a marine mollusc belongs to the family Strombidae. They are 
widely distributed in the Indo-West Pacific. They live on reef or rocky shores with sandy 
bottoms from littoral tide depths to 5 m water depth, feeding on organic detritus and benthic 
algae. In Viet Nam, spider conch are very popular food in the coastal areas and the shells are 
used as handicrafts. The price is about USD 6-7 per kg. Because of the increasing demand for 
consumption, the exploitation of spider conch as well as other marine species is at risk of 
being overexploited. 
Length – weight relationship (LWR) is a powerful tool which is widely used in fisheries 
research. As length is easier to measure, LWR can be used to convert calculation of fish 
weight, based on the known length [1, 2]. In addition, parameter computed from LWR are 
important information about the structure and function of populations in fisheries research [3]. 
LWR is also a valuable indicator to estimate the life history of fish in regarded to their habitats 
or regions [4]. Furthermore, knowledge of the biology of commercially important fish in 
economic terms (size values, i.e. minimum, maximum, and mean; and size relationships, i.e. 
length – weight) helps for the sustainable exploitation of the natural resources.  
Beside the LWR, condition factor (K) is a main parameter used in fishery study, and they have 
been closely related since they were first proposed [5]. The value of K is calculated from the 
weight and length, and can be used to estimate changes in nutritional condition. Few studies in 
recent years have examined the K value for spider conch, Lambis lambis. Previous research 
show that the K values for other fish and mollusk change by season and locations [5, 6].  
Studies have shown that spider conch have been overexploited in Singapore and the 
Philippines [7, 8] and this species in these two countries being listed in IUCN Red list. In 
Vietnam, according to the local fishermen, the number of spider conch become reduced. 
However, to our knowledge, there is no information on the population biology of spider conch, 
in Vietnam. Also, excepted some documents on taxonomy and distribution, knowledge on 
biology ecology of the spider conch to provide baseline data for management is still very 
limited. Accordingly, the aim of the present study is to provide a comprehensive analysis of 
biological parameters including shell size-weight relationship, shell dimension relationships, 
condition factor, spider conch distributed in Khanh Hoa waters. The possible regional 
variations of size, weight and condition factor were also examined in present study. 
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Materials and Methods 
Sampling 
Spider conch, Lambis lambis specimens were collected from 
fishermen who exploited spider conch and other mollusc in 
Khanh Hoa waters. (Fig. 1). Collected samples were fixed in 

formalin 10% before transported to the laboratory. Their shell 
dimensions: shell length (L), shell width (SW) and shell 
thickness (ST) were measured by callipers to the nearest 0.01 
cm. Whole body weight and soft part weight also measured 
by an electronic balance to the nearest 0.01 g accuracy. 

 

 
Length – Weight, Length – Length relationships and Condition factor 

 

Fig 1: Location of sampling spider conch, Lambis lambis in Khanh Hoa waters, Viet Nam. 
 

 
The length – weight relationship (LWR) was expressed by the 
equation: W = a Lb [5, 9], where W: whole body weight (g), L: 
shell length (cm), a: constant (intercept), b: exponent of a 
length-weight relationship. The LWR equation was then 
transformed into a linear form: Log W = Log (a) + b Log (L) 
(b: slope of regression line, Log a: constant). The statistical 
significance value of regression and coefficient of 
determination (R2) were also presented. Furthermore, 
relationships between shell dimensions were estimated for: i) 
L/SW; ii) L/ST; iii) SW/ST were computed for the male and 
female separately. In addition, Fulton’s condition factor (K) 
and relative weight (Wr) were calculated as the following 
formulas: calculated as the following formula: CF = 100 × 
W/L3 [5, 10]; Wr = 100 × W/Ws [11], where L: shell length (cm); 
W: body weight (g), Ws = a Lb, where a and b are parameters 
of LWR equation. 
 

Statistical analysis 
Descriptive statistics were derived using Excel (Microsoft 
Excel 2007) statistical functions. The analysis of covariance 
(ANCOVA) was performed to test the difference in length – 
weight relationship (LWR) between the two sexes [12]. 
Compared the sex ratio was compared to the natural ratio 1:1 
by using Chi-square test (χ2). Analysis of variance (ANOVA) 
was applied to test the difference between shell size, whole 
body weight and soft part and condition factor between the 
two sexes. t-test was applied to confirm whether calculated b 
value significantly differed from the isometric value (b = 3) 
was tested by using t-test, ts = (b - 3)/Sb, where Sb is the 
standard error of the slope [13]. All statistic tests were 
performed by using SPSS 18 package software. All the 
statistical analyses were considered significance when P < 
0.05. 
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Results 
Sex ratio of spider conch, Lambis lambis 
 

 
 

Fig 2: Sex ratio of spider conch 
 

Sex ratio of spider conch is showed on Fig. 2. The proportions 
were 51% and 48% for female and male, respectively. The 
ratio was a 0.95:1. This was not significant difference from 

the natural ratio (1:1) (P = 1.349).  
Length – weight relationship of spider conch, Lambis lambis 

 

 
 

Fig 3: The relationships between shell length and whole-body weight of spider conch, Lambis lambis distributed in Khanh Hoa waters. 
 
The length – weight relationship (W = a Lb) was analysed and 
gained equations: W = 0.2088 L2.6116 (R2 = 0.7457, ANOVA, 
F = 304.072, P < 0.001) for male and W = 0.0932 L 2.9826 (R2 
= 0.6569, ANOVA, F = 390.409, P < 0.0001) female spider 
conch in Khanh Hoa waters. The calculated value of 
allometric coefficients (b) in the length – weight relationships 
were 2.6116 and 2.9826 for female and male spider conch, 
respectively. (Fig. 3).  
Linear model of length – weight relationship of spider conch 
with logarithm transform (Log W = Log a + b Log L) for the 

two sexes resulted in a high R2, over 0.801 for whole body 
weight (Wtt) (Table 1). ANCOVA analysis of length – weight 
relationship at logarithm transformation from showed that the 
slopes (b values) significantly differ between the two sexes (P 
< 0.012). Student’s t-test analysis showed that b value of male 
spider conch was negative allometric growth and was 
significantly different from b = 3 (P < 0.05). However, b 
value of female spider conch was not significantly different 
from the isometric value (P > 0.05). (Fig 3, Table 1). 

 
Table 1: Length – weight (LWR) and length – length relationship (LLR) of Lambis lambis in Khanh Hoa waters. W: whole body weight (g), L: 

shell length (cm), SW: shell width (cm) and ST: shell thickness (cm). 
 

LLR Locations a b SEa SEb R2 ANOVA, F test Sig. of regression 

Log Wtt = a + b* Log L Female 0.669 2.601 0.164 0.001 0.801 385.432 0.000 
Male 1.034 2.983 0.131 0.001 0.830 448.355 0.000 

L = a + b* SW Female 0.688 1.707 0.515 0.068 0.862 622.186 0.000 
Male 2.965 1.377 0.341 0.059 0.852 536.592 0.000 

L = a + b*ST Female 3.468 1.802 0.437 0.078 0.844 531.304 0.000 

http://www.fisheriesjournal.com/
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Male 3.718 1.758 0.334 0.082 0.832 457.189 0.000 

ST= a + b*SW Female 0.391 0.794 0.246 0.033 0.856 588.437 0.000 
Male 0.164 0.679 0.142 0.025 0.888 754.580 0.000 

 
Length frequency distribution male and female spider 
conch 
The length frequency distributions of the two sexes are 
showed Fig. 4. The length of spider conch ranged from 10.28 
- 17.40 cm, and from 8.73 - 15.32 cm. Average shell length 
for female was 13.47 cm ± 0.09 and 10.81 cm ± 0.07 for male 

spider conch. The mean weights were 229.97 g ± 5.76 and 
108.47 g ± 2.57 for female and male, respectively. There were 
significantly higher in length, weight and weight of soft part 
were significantly higher in female than in male (P < 0.001). 
(Fig. 4). 

 

 
 

 
 

Fig 4: Length frequency distribution of spider conch, Lambis lambis in Khanh Hoa waters 
 

Average shell dimensions, weight and condition factor of 
sider conch 
The results of shell size and weight of spider conch, Lambis 
lambis for the two sexes were shown in Table 1. Shell 
dimensions (L, SW and ST) of spider conch were 

significantly higher in female than in male (t-test, P < 
0.0001). In addition, the whole-body weight and soft part 
weight spider conch of female were significantly higher than 
in male (t-test, P < 0.0001). The ratio between shell sizes in 
the cases of L/SW, L/ST and WT/ST were significantly 

http://www.fisheriesjournal.com/
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higher in male than in female (P ≤ 0.000). Mean condition 
factor (CF) were 0.912 in female and 0.840 in male. There 

was significant difference between them (P = 0.001) (Table 
2). 

 
Table 2: Shell size and weight (g) measurement (mm) of Lingula from 2 sampling locations. Mean ± SE, L: shell length (cm), SW: shell width 

(cm), ST: shell thickness (cm), W: whole body weight (g) and Wsoft: weight of soft part (g), CF: condition factor. Nfemale= 217, Nmale = 205. 
 

 Range Mean ± SE P 

L (cm) Female 10.28 - 17.40 13.47 ± 0.09 0.000 Male 8.73 - 15.32 10.81 ± 0.07 

SW (cm) Female 5.73 - 9.22 7.49 ± 0.05 0.000 Male 4.50 - 8.35 5.70 ± 0.05 

ST (cm) Female 4.00 - 7.30 5.55 ± 0.04 0.000 Male 3.30 - 6.24 4.03 ± 0.04 

W (g) Female 74.00 - 492.00 229.97 ± 5.76 0.000 Male 48.00 - 260.00 108.47 ± 2.57 

Wsoft (g) Female 17.00 - 82.00 43.39 ± 0.82 0.000 Male 9.00 - 56.00 19.33 ± 0.46 

L/SW Female 1.55 - 2.04 1.80 ± 0.01 0.000 Male 1.59 - 2.29 1.90 ± 0.01 

L/ST Female 2.03 - 2.79 2.43 ± 0.01 0.000 Male 2.20 - 3.16 2.69 ± 0.01 

SW/ST Female 1.18 - 1.55 1.35 ± 0.01 0.000 Male 1.09 - 1.69 1.42 ± 0.01 
 
Condition factor (CF) and relative weight (Wr) of spider 
conch 
Condition factor (CF) and relative weight (Wr) significantly 
differ (P <0.001) between male and female spider conch, with 
a higher value in female (CF = 0.912, Wr = 119.73) and lower 
value in male spider conch (CF = 0.840, Wr = 93.94). 
Condition factor (CF) and relative weight (Wr) was 
significantly different between the two sexes (P < 0.0001) and 
Wr values of the two sexes significantly differ from 100 (P ≥ 
0.079). Table 3. 
 

Table 3: Condition factor (CF) and relative weight (Wr) values of 
male and female spider conch. 

 

  Range Mean ± SE Anova, F test P 

CF Female 0.54 – 1.62 0.912 ± 0.014 17.845 0.000 Male 0.58 – 1.36 0.840 ± 0.010 

Wr Female 69.87 – 203.02 119.729 ± 1.795 145.816 0.000 Male 64.73 – 151.72 93.942 ± 1.113 
 
Discussion 
This is the first study provides useful biological information 
for fishery management including length – weight, length-
length relationship parameters, the shell dimensions, 
condition factor, size and weight of spider conch in Vietnam. 
In addition, although the biometric parameters and condition 
factors and relative weight can reflect the well-being status, 
feeding and physiological condition of a species, there has not 
been any study analysed the combination of the two indices 
on spider conch. In this study, the variation of length, weight 
and condition factors occur differently between the sexes of 
spider conch were detected. 
Length – weight relationship is a powerful tool, popularly 
presented by scientists and researchers as useful tools in 
fishery biology [14, 15]. The parameters of length-weight 
relationship are beneficial to predict weight from length, 
computing condition index, assessing stock and estimating 
biomass [15]. However, LWR is influenced by various factors 
such as the presence of food, feeding ratio, gonad 
development, spawning period, season, sex and habitat [16, 17]. 
However, nutrition, reproduction or the environmental impact 
were not examined in the present study. The LWR of spider 
conch were highly significant and the length and weight were 

different between for male and female.  
However, LWR of spider conch Lambis lambis in India was 
also significantly correlated, the b value was 2.377, 
significantly allometric [18]. However, the authors calculated 
length-weight relationship for both sexes, and the shell length 
91-245 mm, and weight was 40 – 548 g. This is in accordance 
to study done by Anderson and Neumann [3], who stated that b 
values can vary among geographical regions. 
The value of the exponent b provides information on the 
growth of spider conch. The present study revealed that b 
value of the two sexes falls between 2.5 and 3.5, indicating 
appropriate size range of spider conch specimens collected to 
obtain reliable data [19]. According to Froese [5] there are two 
possibilities in a population, when b < 3: the number of 
individuals increase their body size are dominant or small 
individuals have a better nutrition condition. This study 
revealed that b value for male spider conch was less than 3 
and the size was smaller than female spider conch. This 
possible better somatic growth of female spider conch than 
the growth of male. The variation in the b value for the same 
species could be attributed to a difference in sampling, sample 
size or length ranges [20]. In this study, the difference of b 
value could be because the difference in size and weight of 
male and female spider conch. However, other environment 
and other factors should also be considered addressing the 
other impacts.  
High condition factor may show suitable environmental 
conditions (such as habitat conditions, much prey availability) 
and low CF values indicate for a low optimal environment [11]. 
The value of CF over than 1 shows that fish to be in optimal 
condition. The assumption to estimate fish condition index are 
different. However, Fulton’s condition factor assumes fish has 
an isometric growth (b = 3) [21]. Since each species of fish 
have different body shapes, it is difficult to compare CF 
values between fish species [3]. 
The relative condition factor (Krel) assumed the b values are 
identical to compare condition among populations. Recently, 
numerous researches have proposed relative weight (Wr) in 
the management and conservation of fishes, particularly those 
species are threatened or endangered [24, 25]. Relative weight 
(Wr) has several advantages over K and Krel. This is because 
Wr does not depend on measurement units. Also, Wr values 

http://www.fisheriesjournal.com/


 

~ 18 ~ 

International Journal of Fisheries and Aquatic Studies http://www.fisheriesjournal.com 
can be compared fish at different size and among populations 
[10, 11]. Values of Wr falling below 100 for suggest problems 
such as low food availability or a high number of predators; 
while Wr value is over 100 showing a food surplus or low 
predatory density in the habitat [26].  
In the present study, Wr values of spider conch did not differ 
from 100 for the two sexes, showing the balance habitat with 
food availability and low predator quantity [3]. In addition, it 
might be indicated that the water quality was still adequate to 
support spider conch. However, the female with bigger size 
has a higher condition factor than male with smaller size. In 
addition, b value of female was significantly lesser than 3, 
while b value of male was not different from 3.  
In conclusion, this fundamental results on length-weight 
relationships and condition factor of spider conch, Lambis 
lambis are useful for researchers and fishery managers on 
population dynamic. To our knowledge, LWR and K of spider 
conch is the first studied in Vietnam. Therefore, these results 
will be useful baseline data for fishery researchers and 
conservationists to propose suitable regulations for 
sustainable fishery management and conservation wild stocks 
in the region and for comparison with research in the future. 
However, further study on seasonal variations of 
environmental condition, nutrition, reproduction and 
interaction of those of physiological characteristics between 
the sexes of spider conch, Lambis lambis should be examined. 
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