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1. [bookmark: _Toc150871237]TERRESTRIAL SNAIL CLASSIFICATION

There are numerous species of terrestrial snails (also referred to as land snails) that are indigenous to South Africa. Some of these species are classified as edible land snails where others are classified as inedible land snails. In order to understand the complex nature of land snails and how they relate to the Animals Protection Act No. 71 of 1962 (The APA), we need to closely examine their scientific classification and their unique biology and physiology. 
Most land snail species are classified as members of the phylum Mollusca (Mollusks) and belong to the class Gastropoda, further divided into the subclasses Eogastropoda or Orthogastropoda (Kiisi, 2021). The scientific term ‘Mollusca’ or ‘Mollusk’ is derived from the Latin word ‘mollis’ meaning ‘soft’ and is simply referring to one of the main characteristics of snails – their soft, pliable bodies. These soft-bodied Mollusks are classified as invertebrate animals, the term ‘invertebrate’ simply describing the lack of a vertebral column or a backbone (Reck and van der Ree, 2015). 
The term ‘Gastropoda’ is derived from Greek words ‘gastēr’ meaning ‘stomach’ and ‘pous’ meaning ‘foot’ and refers to the anatomy of land snails seeing as their stomachs lie just above the ‘foot’ of the body (Capinera and White, 2011). ‘Gastropoda’ also describes a class of Mollusks with or without a univalve shell, usually with a distinct head that bears sensory organs (Schmidt-Rhaesa, Harzsch and Purschke, 2016). Land snails are therefore considered to be invertebrate terrestrial gastropod mollusks that possess single, usually coiled shells into which the body can be withdrawn. 

The general scientific classification of various land snail species is as follows:
Kingdom: Animalia
Phylum: Mollusca
Class: Gastropoda
Order: Stylommatophora
Family: Helicidae
Genus: Helix




2. [bookmark: _Toc150871238]PHYSICAL AND PHYSIOLOGICAL CHARACTERISTICS
Land snails fall among the least-studied groups of organisms and are commonly misunderstood to be undesirable animals and destructive pests. While it is true that some snails, specifically those not native to an area, can cause damage to crops and the environment, snails that are native to an area play a crucial roll in maintaining the natural ecosystem. 
	2.1 The Shell:
We commonly recognize land snails only by their characteristic spiral shaped shells, a seemingly simple trait, however, land snails are a cluster of interesting and complex systems not commonly found in other animals. Land snails have single, coiled shells that are composed mainly of calcium carbonate and are secreted by a specialized layer of muscular tissue called the mantle, this is a protective layer that covers various places of the snail’s body (Johnson, Fogel and Lambert, 2019). The size, shape and appearance of snail shells can vary greatly between species but remains spiralled, hard and strong across all species in order to protect the snail from the external environment, from natural predators and to prevent desiccation (losing moisture/drying out). 
	2.2 The Mantle:
The mantle, as mentioned above, is an important muscular tissue that is an integral part of the formation and maintenance of a snail’s shell and also plays a role in other important functions including waste disposal, respiration and sensory reception (Saleudin and Wilbur, 1983). The mantle completely encloses the visceral mass of snails – i.e. their internal organs, and can also be seen protruding well beyond the visceral mass in some species. 
The epithelial layer of the mantle secretes an organic matrix, composed mainly of several proteins, onto which various minerals are deposited to crystalize and grow in order to form a shell (Johnson, Fogel and Lambert). The most common mineral used by land snails to form their shells is calcium, however, there are various other minerals also involved in this process. Snails are able to absorb these minerals from water, soil or feed in the environment. The epithelial cells of the mantle have the ability to concentrate these minerals and deposit them onto the secreted matrix where they will build-up and crystalize resulting in the formation of a shell mainly composed of calcium carbonate (Johnson, Fogel and Lambert). This entire process is known as biomineralization (Addadi and Weiner, 2014). 
Folds in the mantle tissue form a cavity, suitably named the mantle cavity, between the mantle tissue and the snail’s body. This cavity is a key component of the respiratory function of terrestrial snails. The majority of land snails possess a singular lung-like structure, also known as the pallial lung, that is found inside of the mantle cavity (Luiz and Simone, 2022). Muscular movements of the mantle are responsible for expansion and compression of this lung which results in pressure changes and allows for respiration (Capinera and White, 2011). There is a small opening in the mantle tissue, generally towards the right side of the body, called the pneumostome (See Figure 1 below). The pneumostome can be opened and closed voluntarily and allows for the intake of oxygen and the expelling of carbon dioxide, it acts as a direct path to allow for gaseous exchange in the lung (Capinera and White, 2011). A snail will generally strive to keep the pneumostome closed unless it is actively breathing because this helps to retain appropriate levels of moisture in the body. 
[image: ]
Figure 1: Showing the opening and closing of the pneumostome in a terrestrial snail. The letters mb refer to the Mantle border and pn refers to the pneumostome (Luiz and Simone, 2022). Image A depicts an open pneumostome, Image B depicts a closed pneumostome.

2.3 The Body:
The body of a terrestrial snail is soft and pliable with a viscous or slimy texture and is usually dark in colour, the body is also able to withdraw completely into the shell. Land snails usually have a distinct head on one side of the body onto which 2 pairs of tentacles are attached. The first, usually larger, pair of tentacles serve as placement for the eyes which can be found at the tips of these tentacles (Capinera and White, 2011). The second, usually smaller, pair of tentacles serve mainly as sensory organs – olfactory organs to be specific, meaning that snails can use these tentacles for smell (Ierusalimsky and Balaban, 2010). Both pairs of tentacles are retractable, and both contain tactile receptors, meaning that snails can feel touch on all tentacles and can react accordingly (Capinera and White, 2011). 
The mouth of a snail can be found below the tentacle pairs on the head and is uniquely equipped with a specialised organ called a radula (Capinera and White, 2011). The radula is an elongated tongue-like organ that is composed of thousands of microscopic teeth that are arranged into a structure called a chitinous ribbon. Snails use the radula to scrape plant or fungal material from rocks, feed off of plant material or occasionally to create small holes in rocks or soil into which the snail can retreat for safety or hibernation (Krings et al., 2019). 
Locomotion in terrestrial snails is made possible by a muscular ventral ‘foot’, the term ‘ventral’ simply describing the location of the foot which is on the underside of the body (Capinera and White, 2011). Muscular contractions create an undulating or wave-like motion along the length of this foot which allows the snail to propel itself forwards on a surface (Tyrakowski et al., 2012). Mucous is secreted by a specialized pedal gland and some pedal epithelial cells and acts both as an adhesive and as a lubricant in order to aid the movement of the snail on various surfaces (Tyrakowski et al., 2012). This gland is located internally at the front end of the ventral foot and the mucous produced can often be seen as a shiny trail left behind as a snail moves across a surface, these are commonly referred to as ‘snail trails’. The mucous that snails produce is often harvested and exploited for medical, cosmetic, and bioengineering purposes. 
	2.4 The Visceral Mass – Internal Anatomy:
The visceral mass, also termed the visceral hump, of terrestrial snails is located inside of the shell and consists of several intricate organ systems including circulatory, respiratory, digestive, nervous, excretory, and reproductive systems (Capinera and White, 2011). Each of these organ systems (also called body systems) play host to a variety of important bodily functions and each consists of unique internal organs. In order to fully understand the biology of the terrestrial snail, we need to examine the physiology of each body system: 
	The Circulatory System:	
The principal function of all circulatory systems is to facilitate the transport of blood and nutrients around the body, this system is generally classified as an open system or a closed system. The main difference between open and closed circulatory systems is that, in a closed system, there are capillaries which are interposed among the venous (veins) and arterial (arteries) systems (Saleudin and Wilbur, 1983). Whereas in an open system, blood will flow through an extensive system of sinuses as opposed to only flowing through veins, arteries and capillaries (Reiber and McGaw, 2009). The circulatory system of terrestrial snails has been largely classified as an open circulatory system, however, there has been much debate over whether the terrestrial snail’s circulatory system is truly an open system. This is due to the fact that the term ‘capillaries’ has been used in the past to describe certain peripheral blood vessels in the cerebral ganglia and digestive system of terrestrial snails (Saleudin and Wilbur, 1983). According to Saleudin and Wilbur (1983), “The ‘openness’ of the circulation appears to be a matter of degree, particularly within the Gastropods”.
Nevertheless, most research classifies the circulatory system of terrestrial snails as open which means that their blood is not restricted from being transported only within various blood vessels. A terrestrial snail’s circulatory system consists of haemolymph (a substance which is analogous to blood in vertebrate species) – snail ‘blood’, a two-chambered heart and various major blood vessels, namely veins, arteries and capillaries (Saleudin and Wilbur, 1983). The system also consists of various open spaces in the internal tissues called hemocoel which act as cavities to contain the circulatory fluid haemolymph – hemocoel cavities are only found in open circulatory systems (Reiber and McGaw, 2009). 
The physiology of this system in snails is briefly described as follows: The two-chambered heart consists of one ventricle and one atrium. The ventricle pumps haemolymph through an aortic vessel to all parts of the body through a group of arteries and capillaries. From the capillaries, haemolymph flows into the hemocoel cavities providing the organs with oxygen and other substances. From the hemocoel cavities, haemolymph passes into the veins and then into the atrium and back into the ventricle after which, the cycle repeats (Saleudin and Wilbur, 1983). 
The Respiratory System:
The respiratory system of the terrestrial snail has already been briefly discussed under section 2.2 above, please refer to this section for full understanding of the respiratory function of terrestrial snails. 
This system in terrestrial snails consists of a specialized lung cavity (the mantle cavity), also known as the pallial cavity or pallial lung and a small breathing pore or opening known as the pneumostome. Oxygen and Carbon Dioxide are taken in and expelled through the pneumostome and gaseous exchange occurs through the highly vascularized tissue present in the pallial cavity/pallial lung (Capinera and White, 2011). 
The Digestive System:
· To be completed 
The Nervous System:
· To be completed 
The Excretory System:
· To be completed 
The Reproductive System:
·  To be completed
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Figure 2: Showing the basic anatomy of a terrestrial (land) snail (Marlowe, 2023).
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Basic idea: We can’t definitively prove that snails are sentient due to lack of scientific studies/knowledge but there is some scientific evidence that points towards the possibility of sentience in snails. So: given evidence of possible sentience and given no evidence towards non-sentience, it is better to err on the side of caution and not cause snails harm or do something that can be perceived as harmful.

· Pain in invertebrates: 

· Interpretation of the APA: 
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