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LENGTH-WEIGHT RELATIONSHIP OF THE MARINE GASTROPOD CHICOREUS BRUNNEUS (LINK, 1807) FROM THOOTHUKUDI COAST 

Abstract

Aims: This study aims to study the length weight relationship of the marine gastropod Chicoreus brunneus (Link, 1807) from Thoothukudi coast.

Place and duration of study: A total of forty five (45) individuals of Chicoreus brunneus were collected from the Thoothukudi coast in the month of June 2024.
Methodology: Length-weight measurements were done after all the collected samples were cleaned. Vernier calipers with an accuracy of 0.05 mm were used to measure the length and a digital weighing scale (Mettler Toledo balance) with a sensitivity of 0.01 g was utilized to weigh the specimens. Parameters of the length (L) and weight (W) relationship were estimated by using the formula W = aLb , where W represents the total weight; a is the intercept indicating the initial growth; L refers to length and b represents the relative growth rates of the variables and provides information on growth.
Results: The total length of Chicoreus brunneus ranged from 4.8 cm to 8.5 cm while the weight ranged from 9.2 g to 32.38 g. Total mean length was calculated as 6.35±0.78 cm and total mean weight was calculated as 18 ±6.35 g.  A linear regression study found a substantial positive association between length and weight (b=2.567, P<0.001) with a negative allometric growth pattern (b<3). The negative allometric pattern of Chicoreus brunneus suggests that their length increased more quickly than their weight, which may be due to various local environmental conditions.
Conclusion: This study examined the length-weight relationship of the species to better understand its growth patterns and ecological dynamics. The study's findings may give baseline information for the conservation and long-term management of the area's molluscan resources. Future research could build on these findings by integrating environmental characteristics to investigate their impact on development dynamics and health status.
Keywords: Chicoreus brunneus, length-weight relationship, Thoothukudi coast.

Introduction

The ocean is the largest and most continuous ecosystem on Earth, covering approximately 71% of the planet’s surface and containing about 97% of its water. It plays a crucial role in regulating global climate, supporting biodiversity, and sustaining life on Earth. India's marine biodiversity is abundant and diverse. Indian marine waters harbor an enormous diversity of flora and fauna, including phytoplankton, zooplankton, marine invertebrates, fishes, reptiles, birds, and mammals. Marine invertebrates such as molluscs, crustaceans, echinoderms, and cnidarians form a significant component of this biodiversity and play vital roles in ecosystem functioning, nutrient cycling, and food-web dynamics. Molluscs alone contribute substantially to benthic diversity and are ecologically and economically important as food resources and bioindicators[1].

 Mollusca is regarded as the second-largest phylum after Arthropoda[2]. Molluscs (Phylum Mollusca) represent one of the most diverse and ecologically significant groups of invertebrates, comprising over 85,000 described extant species and a vast number of fossil forms. They are widely distributed across marine, freshwater, and terrestrial environments, demonstrating exceptional adaptability to different ecological conditions[3,4]. Major classes within the phylum include Gastropoda, Bivalvia, Cephalopoda, Polyplacophora, and Scaphopoda each exhibiting distinct morphological and functional specializations. Molluscs are being studied in recent research, particularly those found on rocky coastlines and intertidal zones because they are abundant, relatively slow moving and easy to identify [5] [6] [7]. They are a significant component of intertidal fauna and flora [8]. 
Gastropods constitute one of the most diverse and ecologically significant classes of molluscs, occupying a wide range of marine, brackish, and freshwater habitats. They play vital roles in benthic ecosystems as grazers, predators, and detritivores contributing to energy transfer, nutrient cycling and habitat structuring. It has a wider variety of shapes, habits and habitats [9].
 In gastropods, length–weight relationships are influenced by several biological and environmental factors, including shell morphology, feeding habits, reproductive cycle, habitat conditions, and seasonal variations. Unlike finfish, gastropods exhibit substantial variation in shell thickness, whorl structure, and tissue composition, which may result in deviations from isometric growth. Therefore, species-specific and region-specific LWR estimates are essential for accurate growth assessment and ecological interpretation.
 Chicoreus brunneus (Link, 1807) commonly called as Adusta murex. It is a marine gastropod in the family Muricidae (Neogastropoda).  Chicoreus brunneus is widespread in the Marshall Islands mainly on lagoon reefs and rocky substrates. They are very infrequently observed on the seaward reef. Young specimens coated with red sponge can be found under rocks at depths ranging from less than 1m to more than 30m. Old shells, highly encrusted with growth, are frequently encountered exposed on rocky soils [10].
The length-weight relationship (LWR) is an essential biological tool used to understand growth patterns, body condition and ecological adaptations of marine organisms. Establishing comprehensive data on the length-weight relationship (LWR) contributes to scientific knowledge necessary for effective conservation strategies [11].The length-weight relationship is commonly employed in mollusc and fisheries research. The allomatric relationship provides useful information regarding the relative increase of many bodily characteristics. Molluscs growth rates are not uniform because the relative proportions of the body alter as it grows in size.
Despite the broad ecological distribution and commercial significance of C. brunneus, there remains a paucity of published biometric data on its length–weight dynamics, particularly from tropical Indo-Pacific coastlines. Establishing species-specific LWR parameters is essential for accurate biomass estimates, stock assessments, and comparative studies within Muricidae. Moreover, contemporary research emphasizes integrating morphometric relationships with ecological indicators such as condition factor to better understand the physiological status of populations under environmental pressures [12]

 Therefore, understanding the length weight relationship of Chicoreus brunneus is required to establish baseline data for future study. In this way, gastropods are an important predictor of environmental change. The purpose of this study was to better understand the diverse gastropod community on the Thoothukudi coastline.
Materials and methods
Study area

Thoothukudi is a coastal district of Tamil Nadu and lies on the shores of the Bay of Bengal. It comes under the Gulf of Mannar region. The Gulf of Mannar is located between India and Srilanka, stretching from the longitude 78o08’ to 79o30’ E and along the latitude from 83o5’ to 9o25’ N. It is a southward extension of the Bay of Bengal that joins the Indian Ocean. This geographical area extends from Pamban Island, including Rameshwaram to Cape Comorin on India's Southeast Coast covering a distance of approximately 170 nautical miles. The Gulf of Mannar biosphere reserve covers around 10,500 square kilometers and is known as a 'Biologist's Paradise' due to its diverse flora and wildlife. This shore retains a high biological diversity in terms of flora and fauna, owing to its diverse ecosystem. The faunal diversity is especially highly noticeable when referring to distinct molluscan groupings. (Figure 1).


Figure 1: Samples collected from study area- Thoothukudi coast, Gulf of Mannar
Data Collection

Chicoreus brunneus were collected from the study area through handpicking. All collected gastropods were placed in plastic buckets and brought to the laboratory for measurement. The measurements were done after all the collected samples were cleaned. Vernier calipers with an accuracy of 0.05 mm were used to measure the length and a digital weighing scale (Mettler Toledo balance) with a sensitivity of 0.01 g was utilized to weigh the specimens.
Data Analysis

The length-weight relationships of Chicoreus brunneus were determined using the power equation: W = aLb, where W represents the total weight; a is the intercept indicating the initial growth; L refers to length and b represents the relative growth rates of the variables and provides information on growth (Le Cren, 1951; Froese, 2006)[13,14]. The growth pattern is determined by the b values. When b is equal to 3, growth is isometric, i.e., the increase in length follows an increase in weight. When b vary significantly from 3, growth is allometric i.e. increase in length may result to a decrease in weight or vice versa. If b < 3 it exhibits a negative allometric growth pattern, while a positive allometric growth pattern is seen if b > 3. Descriptive statistics and analysis of relationships were performed using the statistical methods in Microsoft Excel.

Result and Discussion

Length-weight relationship of Chicoreus brunneus

The parameters of the length-weight relationship of gastropods (Table 1) collected from the Thoothukudi coast are shown in tabular presentation. A total of forty five (45) individuals of Chicoreus brunneus were collected from the sampling site in the month of June 2024.The total length of Chicoreus brunneus ranged from 4.8 cm to 8.5 cm while the weight ranged from 9.2 g to 32.38 g.

It can be noted from Table 1 that the gastropod species exhibit negative allometric growth pattern with b < 3(b=2.567).Total mean length was calculated as 6.35±0.78 cm and total mean weight was calculated as 18 ±6.35 g. The marine gastropod species exhibited an allometric growth pattern. With the power equation, W=0.151L2.567 and r2= 0.751, C.brunneus demonstrates a negative allometric growth with b- value = 2.567.

According to Zuschin and Stanton (2001) [15], marine gastropods require robust shells in order to survive in harsh environments and adapt to environmental pressures. The energy shell has a greater growth allocation than the soft organ, causing growth to follow a negative allometric pattern (Mendoza et al., 2019)[16]. 
Stephen Gosnell et al. (2023)[17] investigated the length-weight relationship (LWR) for the marine gastropod and commercial fishery species, Kellet's whelk (Kelletia kelletii) and potential site and gender-based differences in the LWR. The fitted model revealed that the species has slightly negative allometric growth, which means that shell length develops faster than the width of the organism. Al-Ghassani and Kahoom (2025)[18] established length–weight relationships and condition factors for the marine gastropod Haliotis mariae (Omani abalone). The collected data across size classes and derived LWR equations showing high correlations between shell length and body weight, with isometric or slightly allometric growth patterns depending on size group. This work also reports relative condition factor (Kn) values indicating the health of populations and provides predictive LWR equations useful for fishery management.
Jaiswar and Kulkarni (2002)[19] investigated the length-weight connection of intertidal molluscs from Mumbai, India. Gimin et al. (2004)[20] described the link between Polymesoda erosa's shell volume and dimensions. There were several publications on the allometric and length-weight relationships of mollusks, but there was little information on gastropods, especially pulmonate snails. The length-weight and allometry relationships of the cuttlefish Sepia pharaonis were reported by Ramasamy et al. (2013)[21]. Age and reproductive activity may have different allometric relationships. Important details regarding the relative growth of several bodily parameters can be found in the allometric relationship.
The length-weight relationship and growth of a marine gastropod mollusc, Hemifusus ternatanus (Gmelin) (Family: Melongenidae), revealed substantial correlation coefficients between morphometric features and total weight (P < 0.01) was investigated by Shougou Yang et al. 2019[22]. Abundance and growth pattern of gastropods (Telescopium telescopium and Cerithidea obtusa) and association with mangrove ecosystem at bee jay Bakau resort, Probolinggo East Java was studied by Novian P Kusuma et al.(2022)[23] which showed the growth pattern was allometric negative, which means the length growth is faster than the weight growth. According to Degamon et al. 2023[24] the length weight relationship of 11 gastropod species from mangrove forest of Barangay Nabago, Surigao city, Philippines demonstrated a negative allometric pattern (b<3).These compares well with the above findings.
Table 1. Parameters of the length–weight relationship of Chicoreus brunneus from the Thoothukudi Coast.

	Family/

Species
	N
	Total length (cm)

(Mean ± SD)
	Total

Weight (g)

(Mean ± SD)
	R
	r2
	Intercept a
	Regression Coefficient (b)
	Growth
	Growth Pattern

	Muricidae

Chicoreus brunneus
	45
	6.35±0.78
	18 ±6.35


	0.866
	0.751
	0.151
	2.567
	b<3
	Negative allometric growth pattern
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Figure 2: Graph showing the length-weight relationship and Log W value of 

Chicoreus brunneus (n=45)
Conclusion

The length-weight relationship of Chicoreus brunneus from the Thoothukudi Coasts demonstrated a negative allometric growth tendency (b < 3). The allometric growth pattern could be ascribed to environmental and biological factors that are currently influencing the sampling site. The study's findings may give baseline information for the conservation and long-term management of the area's molluscan resources. Future research could build on these findings by integrating environmental characteristics to investigate their impact on development dynamics and health status.
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