[bookmark: _Hlk115876746]Abstract
Biological individuals have been at the centre of a series of persistent debates, both in philosophy and biology. Many of these discussions have developed under the assumption that biological individuals form a heterogenous kind of objects comprised by various interrelated sub-kinds, such as evolutionary and physiological individuals. In recent years, however, some works have started to question the overall status of this broad kind, including its explanatory capabilities and other seemingly defensible characteristics that earlier stages of the discussions had taken for granted. This paper follows that trail but starts from a slightly different point. I look at a series of contrasts, ambiguities, and foundational aspects of biological individuality to suggest that biological individuals are more fragmented than usually recognized. 
Introduction
In its standard version, the problem of biological individuality is that a somewhat obvious fact remains in need of explanation. Biological individuals are everywhere and have significant roles both in biological processes and biological research. And yet, we have no agreed on answer to what is a biological individual. This startling situation has been a catalyst for a series heated disagreements about the nature of biological individuals in the past (Steenstrup 1845; Carpenter 1848; Owen 1849; Huxley 1852; Elwick 2007), many of which have been rekindled in recent years (Janzen 1977; Hull 1980; 1992; Sober 1991; Santelices 1999; Wilson 1999; Godfrey-Smith 2009; Strassman and Queller 2010; Pradeu 2010; Clarke 2013; Bouchard and Huneman 2013; Guay and Pradeu 2015; Lidgard and Nyhart 2017; McConwell 2023). If the extant literature is any indication, the received view is that solutions to the problem of biological individuality involve an answer to a focal category question: What is a biological individual? (Clarke 2010; Wilson and Barker 2019). And although there is no single monolithic approach to tackle this question, available answers are usually accounts that attempt to specify the nature of biological individuals (Pradeu 2010; Clarke 2010; 2013; Lidgard and Nyhart 2017; Wilson and Barker 2019).
One distinctive feature of recent attempts to solve this problem is a retreat from common sense views tied to our perceptual abilities (Hull 1992) towards biologically informed accounts centering on specific properties (Santelices 1999; Wilson 2005; Pradeu 2012; 2019; Clarke 2013; 2025). As the discussions unfolded, it became increasingly clear that even well-informed, single-property accounts couldn’t accommodate some of the odd (Mitton and Grant 1996; Dunn 2009), borderline (Herron et al. 2013), and even familiar cases (Kingma 2020) of which biology abounds. Multiplying the numbers of defining properties and supporting theoretical backgrounds didn’t solve the issue either. Against this backdrop, a growing branch of the discussion has questioned whether the aim of finding a single, theoretically backed account was the right move to begin with (Wilson 2000; Kovaka 2015; Love and Brigandt 2017; Waters 2018). So far, the discussions about biological individuals have resulted in a multiplicity of non-coextensive accounts (Clarke 2010), many of which appear to grapple with different facets of a broad kind of objects (Wilson and Barker 2019; DiFrisco 2019; Smith-Ferguson and Beekman 2019; Clarke 2020; O’Malley 2020; Kaiser and Trappes 2021; McConwell 2023). 
That biological individuals form a broad kind of objects is rather uncontroversial. After all, they are routinely treated as such in the literature (Santelices 1999; Wilson 1999; Nyhart and Lidgard 2017; Baedke 2019; Wilson and Barker 2019; Kaiser and Trappes 2021; Olson 2021). One longstanding way of thinking about biological individuals is as an all-encompassing kind of objects, composed of a plurality of coexisting and interrelated sub-kinds (Pradeu 2016b; Wilson and Barker 2019; Kaiser and Trappes 2021). The examples of composing sub-kinds are multiple. There are evolutionary individuals (Janzen 1977; Hull 1992; Gould and Lloyd 1999; Godfrey-Smith 2009; 2013; Clarke 2013; 2016a; 2025), ecological individuals (Huneman 2014; McConwell 2023), developmental individuals (Huxley 1852; Wilson 1999; Griesemer 2018), behavioral individuals (Smith-Ferguson and Beekman 2019), and physiological individuals (Wilson 1999), which sub-divide further into immunological (Pradeu 2012; 2016b; 2019) and metabolic individuals (O’Malley 2020). This list is not exhaustive. Presumably, new variations could be added by exploring other biological processes and domains.
Conveniently enough, all these sub-kinds have been labelled in syntactically similar ways. Along with other pieces of the received view, this surface similarity gives the impression that we are just dealing with variations of an otherwise common core. However, as other debates in biology and the philosophy of biology have shown (Williams 1966; Dawkins 1976; Hull 1981; Ereshefsky 1992), unified treatments of seemingly integrated kinds of objects can sometimes conceal systematic ambiguities. In many cases, these result from grouping objects with very different natures, roles, and behaviors, both in empirical and theoretical contexts. With an eye on the methodological outcomes of those debates, I suggest that viewed as a purported kind of objects, biological individuals are more fragmented than usually recognized. Although the wide-ranging pluralist push of recent years has done a lot to splinter a kind that could have seemed perfectly amalgamated, sub-kinds of biological individuality are still held together in an arrangement that has become increasingly heterogeneous. I provide some reasons that may prompt one to reconsider whether this arrangement is worth holding onto in its current form. Part of the rationale is that the contrasts between composing sub-kinds are more radical than often thought, and that their links are weaker than the language used to characterize them thus far conveys. 
Part of my aim in the next sections is to build on and follow two major branches of the current literature about biological individuals. The first stems from the idea that biological individuals form a broad and significant kind of objects composed of a series of sub-kinds, all of which are interrelated to some degree and whose connections are worth pursuing (Pradeu 2016a; Wilson and Barker 2019). This view about biological individuals is interesting partly because it imposes certain demands on the discussion. One of such demands is that a proper account of biological individuality would have to accommodate all these different facets into some sort of comprehensive view, or at least give an explanation of how or whether these varieties of biological individuals fit together. This paper contributes to such explanations by tidying-up (Clarke 2025: 161) the links, or lack thereof, between sub-kinds of biological individuals. 
To the extent that it builds on many of its findings, the second branch is in some ways a continuation of the first one. Drawing from more general discussions about the nature and roles of kinds in scientific contexts, some have raised a series of doubts about the overall status, unity, and significance of biological individuals as a kind (Wilson 2000; Sterner 2015; Kovaka 2015; Love and Brigandt 2017; DiFrisco 2019; Clarke 2020; Okasha 2024). These have focused, among other things, on the scientific relevance of the kind, the now salient plurality of sub-kinds and its conciliation with its apparent unity, the purported role of biological individuals and its sub-kinds as explanatory kinds, and whether biological individuals are on par with other well-known kinds in biology and other natural sciences. Although I don’t pursue all of these doubts here, some of the distinctions I develop point in similar directions. In certain cases, they can provide partial answers to the questions that articulate some of these discussions. 
The paper is organized in the following manner. The first section presents a series of differences between the main sub-kinds of biological individuals, namely, evolutionary and physiological individuals. I start by revisiting the differences of extension these sub-kinds exhibit and then move on to a difference that concerns the properties associated with each of them. By relying on aspects of the discussions about the notion of life, the second section contests the idea that all the members of these sub-kinds are living objects, which puts further pressure on the idea that they form part of a single kind. In the third section, I explore the possibility that individuality might be the property holding this arrangement together. Finally, the fourth section connects some of the previous distinctions with recent doubts about the explanatory capabilities of the kind as a whole. 
1. Biological individuality and its variants
A standard view about biological individuals is that they form an overarching kind of objects comprised of a series of interrelated sub-kinds (Wilson 1999; Pradeu 2016a;b; Wilson and Barker 2019). Of all the purported sub-kinds of biological individuals, two appear to enjoy a somewhat special status. In one way or another, discussions about biological individuality have focused primarily on evolutionary (Gould and Lloyd 1999; Godfrey-Smith 2009; Folse and Roughgarden 2010; Clarke 2013; 2016a; 2020) and physiological individuals (Wilson 1999; Pradeu 2010; 2012; O’Malley 2020; Bich 2024). Perhaps due to the interest they draw and their prolonged standing in the spotlight, the relations between the objects that fall under these sub-kinds have been worked out in great detail (Godfrey-Smith 2013; Booth 2014; Pradeu 2016a; Wilson and Barker 2019). I will take advantage of these developments in what follows. The first subsection deals with differences of extension between sub-kinds. Primarily, I stress a now customary distinction, which is that evolutionary individuals are not always physiological individuals, and vice versa. In the subsection thereafter, I draw a further contrast between evolutionary and physiological individuals. This time, they don’t concern their members, at least not directly. The contrasts deal with the origins of the properties associated with each kind instead. 
1.2 Differences of extension: evolutionary and physiological individuals
A series of noteworthy biological differences between physiological and evolutionary individuals have been stressed in recent years (Sober 1991; Hull 1992; Godfrey-Smith 2013; Pradeu 2016a;b; DiFrisco 2019; Wilson and Barker 2019; O’Malley 2020). Among other things, these differences have been employed to draw comparisons between the extensions of each kind (Pradeu 2016b: 6). What they reveal is that members of one kind are not necessarily members of the other, partly because of the properties that have been employed as criteria to single out their members. I will go through these distinctions to highlight how the literature began to set these sub-kinds apart. 
As a first approximation, evolutionary individuals can be characterized as entities that reproduce or are reproduced by other entities (Godfrey-Smith 2009; 2013). Reproduction[footnoteRef:1] is, after all, a key ingredient of selection and evolution, and evolutionary individuals are the kind of objects that can participate in such processes on their own level (Clarke 2013; 2016a; 2025). Reproduction is by itself a thorny notion. However, to draw some of the distinctions below, it suffices to think about it as the production of a new entity of the same kind (Godfrey-Smith 2013: 20), such that some sort of parent-offspring link between the entities involved can be established (Booth 2014: 615). In this view, evolutionary individuals are ultimately lineage-forming entities. [1:  Here I take a very coarse-grained view of reproduction, which includes replication and other similar lineage-forming processes. ] 

Physiological individuals, on the other hand, are usually characterized as highly organized, functionally integrated wholes constituted by heterogeneous and interconnected parts that depend on each other in various ways (Ruiz-Mirazo et al. 2000; Mossio and Moreno 2010; Pradeu 2010; 2012; Smith 2017; O’Malley 2020; Bich 2024). As Pradeu has emphasized (2010; 2012; 2016a;b), functional integration is a rather abstract and general notion, but it can be specified by looking at the physiological processes behind it. Usually, the process singled out as the source of the interactions that keep physiological individuals unified is metabolism (Pradeu 2016b: 800; O’Malley 2020). But it is not the only one. There are other biochemical processes involved in the unitary nature of biological entities. The activity of the immune system, for example, can also work as a glue “that brings together the heterogeneous elements into a cohesive whole” (Pradeu 2016b.: 802).
The significance of reproduction and lineage-forming for evolutionary individuals leads to the first point of contrast between them and physiological individuals. Perhaps surprisingly, the latter need not be reproducers. For physiological individuals, reproduction is largely optional (Godfrey-Smith 2013: 25). As Godfrey-Smith suggests, “organisms are essentially persisters, systems that use energy to resist the forces of decay and only contingently things that reproduce” (ibid.). One might say, given this setting, that evolutionary individuals are characterized by their fecundity, whereas physiological individuals stand out for their viability (O’Malley 2020: 97). Against this backdrop, the literature has suggested that some organisms are not evolutionary individuals, partly due to the role of reproduction. The most common examples involve biological entities that are sterile, but whose internal organization and overall functional integration is undisputed. A mule is a case in point (Godfrey-Smith 2013: 28-9). Mules are sterile, so they can’t reproduce nor continue the parent-offspring lineage they belong to, but they certainly are organisms. They fulfill all the conditions typically associated with physiological individuals. Reproduction isn’t one of them. 
A slightly different set of cases concerns tight, multi-species physiological liaisons that may be regarded as organisms in their own right, but whose components do not reproduce as a unit (Godfrey-Smith 2013; Clarke 2020). Some of the primary examples here include symbiotic associations, such as lichens, squid-Vibrio (Nyholm and McFall-Ngai 2004), and various microorganisms involved in recurrent physiological wholes (Pradeu 2016b), metabolic ones included (O’Malley 2020). These types of transient physiological ensembles are proper physiological individuals. They are functionally integrated wholes composed of heterogeneous and interrelated parts. But they are not reproducing units, or at least not usually. In these cases, the physiologically entangled partners come together at some point in their life cycles, but break up before reproduction occurs.[footnoteRef:2] As a result, their respective lineages don’t track each other (Clarke 2020: 110). Various partners form a physiological whole, but their lineages remain distinct, each with its own evolutionary fate. Given that “the combinations do not form parent-offspring lineages” (Godfrey-Smith 2013: 29), these physiological liaisons could be seen as a “local nexus of different lineages of reproducing entities” (Pradeu 2016b: 13). [2:  What makes the difference is how the entities in the ensemble are transmitted (Pradeu 2016b). Vertical modes of transmission, such as in Aphid-Buchnera ensembles, ensure that the lineages of the entities in the partnership track each other, because the endosymbionts are transmitted from parent to offspring directly. In cases of horizontal transmission, such as when the bacteria are acquired from the environment, the lineages often break apart. ] 

[bookmark: _Hlk180600459]Likewise, some evolutionary individuals are not physiological individuals. It seems rather clear that physiological individuality demands some sort of functional internal organization. After all, organisms are functionally integrated entities that persist by being organized in a certain way, by having parts that keep the whole afloat through their interactions. The problem with this kind of talk is that it’s highly general (Clarke 2010: 316; Godfrey-Smith 2011: 71; Smith 2017: 12). Due to how general the notions of interaction and functional integration are, some have opted to specify them in terms of concrete biological processes, such as immune activity (Pradeu 2010; 2012; 2019) or metabolism (O’Malley 2020). The question is whether functional integration conceived in purely physiological terms can be applied to all evolutionary individuals. Some think the answer is no (Godfrey-Smith 2013; O’Malley 2020). The best examples involve entities that are able to form lineages, but don’t reproduce on their own. These have sometimes been called scaffolded reproducers (Godfrey-Smith 2009; 2013) and include things such as genes, plasmids, chromosomes, and viruses. Other more controversial examples concern collectives that stand in parent-offspring relationships as a result of the reproductive dynamics of their constituents, such as populations (Pradeu 2016b: 12) and species (Wilson and Barker 2019: 9). All these entities form evolutionary lineages, and some of them may be regarded as units of selection as well (Gould and Lloyd 1999; O’Malley 2020). However, as O’Malley suggests, claiming that they are organisms would demand tinkering with our views about physiological individuality in rather revisionary ways (ibid.: 95).
1.3 Different origins?
A separate, although still significant, divergence between evolutionary and physiological individuality concerns their origins. Organismality or physiological individuality appears to be the product of evolution. It has been argued in the past, for example, that “the tight integration and interdependence of the parts of a whole […] is one of the major results of evolution” (Sober 1991: 294). Those are the conditions that uphold physiological individuality in biological entities. Analogous claims about the origins of organisms in the context of discussions about biological individuals can be found elsewhere (McConwell 2017: 1108; Waters 2018: 20). Godfrey-Smith, for example, claimed that “evolution is how organisms came to be” (2014: 76). A recurrent idea behind some of these claims is that the biological hierarchy, which includes organisms, “is itself the product of evolution” (Okasha 2006: 16). Many of the entities in the biological hierarchy, including those occupying levels of organization that are salient to us, “such as eukaryotic cells and multicellular organisms, obviously have not existed since the beginning of life on earth” (ibid.). They are products of major transitions in evolution (Buss 1987; Maynard-Smith and Szathmary 1995; Michod 1999).[footnoteRef:3]  [3:  One potential counterexample to the idea that organisms and physiological individuals, in general, are products of evolution would be something like a chemoton (Ganti 1997) assembling in the span of a single generation. Whether that kind of system can be regarded as an organism or a living entity may be something to resolve before it works as a counterexample in full force, however (Griesemer 2015). ] 

By contrast, evolutionary individuality is not always the product of evolution. If the evolutionary processes that brought about the biological hierarchy as we know it (Buss 1987; Maynard-Smith and Szathmary 1995) were ever to get off the ground, entities capable of participating in selective processes had to be present in some shape or form. But the properties that allowed them to do so couldn’t have been the result of evolutionary processes, lest we risk some sort of vicious circularity (Clarke 2013a: 430). The Darwinian properties that allowed certain objects to be selected for or against in very early, pre-biotic evolutionary scenarios must have been present from the get-go, co-opted from already existing traits, or scaffolded by the environment (Black et al. 2020: 6-7). Of course, this is not to say that the traits or properties that explain why some current biological entities are evolutionary individuals are not the product of evolution. However, the entities in very early, perhaps pre-biotic scenarios may leave some room for doubt. This situation adds a further way in which being an evolutionary individual and being an organism part ways.
So far, I have contrasted physiological and evolutionary individuals along two different lines. First, I followed some of the distinctions drawn by the literature. These highlight how members of these sub-kinds differ in ways that often tie them to different biological properties, processes, and roles. Second, I noted that organismality appears to be the product of evolution. By contrast, evolutionary individuality doesn't seem to be a straightforward product of evolution. I hope to have shown that evolutionary and physiological individuality are properties of very different sorts. Although this contrast involves only two of the many sub-kinds of biological individuality, I have aimed to complicate, ever so slightly, the initial setting for those who hold onto the unified character of the overarching kind. In a way, this can be seen as a small piece of a wider strategy that attempts to set the burden of proof on their camp.[footnoteRef:4] In the next section, I take a slightly different path. Instead of disentangling various kinds straight away, I take a further step back to look at some foundational similarities between the sub-kinds of biological individuals. In particular, I will work through the idea that all biological individuals are living individuals. [4:  I thank a reviewer for helping me clarify this point.] 

2. Living individuals
Despite all the dissimilarities I have drawn attention to, one could still be inclined to believe that physiological and evolutionary individuals, along with other sub-kinds of biological individuals, resemble each other in ways that bind them. After all, salient contrasts don’t preclude members of a kind from sharing properties that warrant treating them as a unified kind of objects. Beyond the surface differences, there might be some sort of shared core that justifies keeping this heterogeneous arrangement together.
One such core of resemblance has been pointed out before, though with slightly different aims. Although it may seem like a trivial observation, both physiological and evolutionary individuals are biological individuals (Okasha 2024). The same could be said about all the other alleged sub-varieties of biological individuals, such as developmental and behavioral individuals. Okasha has noted that “biological individual” is a compound expression that “serves to pick out, from the class of all individuals, those that are biological rather than non-biological” (2024: 5). Among other things, this means that “x is an individual” and “x is biological” are valid inferences that can be drawn from “x is a biological individual” (ibid.). Here I assume that this point has a concrete correlate. If a concrete particular object is a biological individual, we should be in a position to infer that we are dealing with a biological object that is an individual. 
This seemingly trivial and previously unacknowledged point made by Okasha (2024) is not inconsequential. It foregrounds a shared core of properties that has been implicit in the discussion about biological individuals. What all the alleged sub-kinds of biological individuals share is that their members are biological objects or entities that are individuals (Okasha 2024: 5; Dupré 2021: 38). On this basis, one could argue that there is something about being a biological entity and an individual that upholds the overall integrity of the kind. The fact that members of all these sub-kinds are biological individuals could explain why they form an overarching, although increasingly heterogeneous kind. However, there are grounds to think that this is precisely the point where unity of the kind breaks down. 
In the debates about biological individuals, “biological” typically implies living. Biological individuals are living individuals. As Clarke remarks, “most commentators in the debate regarding biological individuality […] are concerned with the distinction between individuals, groups and parts, all of which may be assumed to be biological/alive” (2020: 108). The idea “that biological individuals must at minimum be alive” (McConwell 2023: 30) is a basic assumption of the debate and, arguably, a central piece of the received view about biological individuals. Claims suggesting that “biological” stands for living abound. Wilson, for example, asserted that the kinds of individuals he had identified as part of his work on biological individuality were “important kinds for living entities” (1999: 67). In a similar vein, Pradeu answered a question about what is a biological individual by stating that “it is a living individual” (2010: 248), a view he maintained thereafter (2012: 229; 2013: 79; 2019: 20-22). The same viewpoint in this regard is shared by Clarke (2010; 2013), who stated that her account of biological individuality was meant to define “a living object’s degree of evolutionary individuality” (2016a: 17). 
Other hints that point in the same direction concern some of the examples discussed in the literature. Many of these cases involve living things, and whether the objects in question are alive or not tends to guide which objects are considered as part of the problem of biological individuality (Wilson and Barker 2019: 3). Even the most salient puzzle cases, such as the Portuguese Man’ o War or quaking aspen groves, centre on living entities. In those cases, “there is certainly life present, but the living thing is less clear” (Godfrey-Smith 2014: 66). Although the discussions tend to revolve around “life forms that appear very different from us (e.g., slime moulds, fungi, and eusocial insects)” (Kingma 2020: 1038), they are living forms nonetheless.[footnoteRef:5]  [5:  Doubts about whether organisms and living entities should be identified with each other have been raised by Dupré and O’Malley (2009: 3). Similarly, Dupré (2021: 39) has suggested that “biological” in this context might stand for biological kinds, broadly conceived, though the details about those kinds are somewhat unclear. ] 

But what exactly is it to be alive? Part of the issue with this question is that the concept of life is as contested as the concept of biological individual (Bedau and Cleland 2010; Mariscal 2021). Multiple accounts and definitions are available (Schrödinger 1967; Sagan 1970; Maturana and Varela 1973; Luisi 1993; 1998; Joyce 1994; Ruiz-Mirazo et al. 2004; Dupré and O’Malley 2009; Dawkins 2010), but none have been generally accepted (Cleland and Chyba 2002), and even their aims and strategies have been put into question (Machery 2012; Cleland 2012; Bich and Green 2014; Knuuttila and Loettgers 2017; Mariscal and Doolittle 2020; Amilburu et al. 2021). Despite the controversies surrounding the concept of life, there are two recognizable branches within the discussion that can play an organizing role. 
Following Maynard Smith (1986), Ruiz-Mirazo, Peretó, and Moreno have pointed out that the main accounts of life seem to have been drawn along the lines of “two fundamental aspects of biological phenomenology” (2004: 329). From one standpoint, living entities are complex arrangements of various structures “that are maintained by the energy flowing through [them]” (Maynard Smith 1986: 7). A living being is some sort of bounded whole, capable of resisting decay by regenerating itself through the consumption and transformation of energy (Maturana and Varela 1973: Fleischaker 1988; Luisi 1994). This is a view grounded largely on metabolic or energy-exchanging processes, which regards living entities primarily as “self-maintaining dissipative units” (Ruiz-Mirazo et al. 2004: 329). But this isn’t the only all-encompassing view about life. From another standpoint, living beings are reproducing entities that participate in evolutionary processes where heredity is present and adaptations can arise (Maynard-Smith 1986: 7). This is a Darwinian view of the living world that places great emphasis on reproduction or replication and evolution by natural selection (Sagan 1970; Cleland and Chyba 2010). In the latter view, lineage formation and the presence of adaptations are key signs of life (Dawkins 2010).
Perhaps surprisingly, no matter which side we take on the issue of life, evolutionary and physiological individuals also differ on these grounds. Part of the reason is that the differences between these kinds of objects have been drawn along the same lines that structure the main accounts of life. Adopting a metabolic view of life, for example, should lead us to claim that traditional evolutionary individuals are not biological individuals, since they are not alive.[footnoteRef:6] RNA strands in early origins of life scenarios, genes, plasmids, prions, viruses, and other biological entities are capable of participating in evolutionary processes. For that reason, they are regarded as evolutionary individuals. But they lack metabolism. The same goes for lineages and clades, if one were to consider them as evolutionary individuals as well (Wilson and Barker 2019: 9). All these entities lack “a life of their own, but can have their own evolutionary path” (Godfrey-Smith 2013: 27). If, by contrast, we adopt a lineage-forming or broadly Darwinian view of life, similar outcomes obtain. Many sterile castes in eusocial insects, mules, other sterile animals, and some of the previous examples of metabolic liaisons are all metabolizing wholes and more or less clear examples of physiological individuals. However, since they can’t reproduce, they can’t continue or start a biological lineage. By those standards, we would have to claim that these entities are not alive and, therefore, are not biological individuals. [6:  A contrasting view suggests viruses may alternate “between living and non-living phases” (Dupré and O’Malley 2009: 7). ] 

It might be argued that there is a third option left standing, which could resolve the issue by unifying evolutionary and physiological individuals under a single account of life. The third option would be to adopt NASA’s ‘chemical Darwinian’ view of life (Joyce 1994; Chyba and Mcdonald 1995; Cleland and Chyba 2002). According to this view, a living entity is a “self-sustained chemical system capable of undergoing Darwinian evolution” (Joyce 1994; in Luisi 1998: 617). The initial piece of the definition, as Cleland and Chyba (2010: 328) point out, refers once again to the various metabolic processes by which a biological entity sustains itself. The second piece incorporates a series of aspects of Darwinian processes, including “material continuity over a historical lineage, genetic variation, and natural selection” (ibid.). Under this particular view, living beings are lineage-forming entities that maintain themselves through metabolism. This alternative, however, is not of much help. A chemical Darwinian view of life is primarily a conjunction of metabolic and lineage-forming perspectives. To that extent, clear cases of physiological and evolutionary individuals would still fail to satisfy at least one of the conjunct conditions. Mules would fail the Darwinian piece of the definition, while plasmids and viruses would fail the self-sustaining one (ibid.).[footnoteRef:7] Given these circumstances, I think there are grounds to believe that being alive is not something shared by all physiological and evolutionary individuals.   [7:  As Knuuttila and Loettgers (2017: 1992) suggest by focusing on viruses, a similar case could be made for other views about life that combine autopoietic-metabolic views with Darwinian ones (i.e., Ruiz-Mirazo et al. 2004). ] 

This section started by going back to the basics. If anything, it seemed that physiological and evolutionary individuals had to share the fact that they are biological individuals. Presumably, their members are biological entities that are individuals (Okasha 2024). As I suggested, the standard view in the debates about biological individuals is that “biological” implies living.[footnoteRef:8] However, I have argued that no matter which views we adopt on the issue, there doesn’t seem to be a way of accommodating all the members of these sub-kinds of biological individuals within a single account of life. Under the umbrella of biological individuality, the point of resemblance left standing between physiological and evolutionary individuals is that they are individuals. In the next section, I will suggest that if individuality is what all these sub-kinds share, we should expect individuality to agglomerate them all in a rather robust way. Yet, it is not all that clear whether individuality can do such work. And as a result, whether we are warranted in considering evolutionary and physiological individuals as subvarieties of an overarching kind.  [8:  Although prevalent in the literature about biological individuality, this is not the only possible interpretation of “biological.” As one reviewer points out, Linnaean genera and ribosomes appear to count as biological, despite not being living entities. Another reviewer suggests a plausible way out of these puzzles. Perhaps, we should look for an alternative interpretation that can elude some of these odd results. As far as I am aware, there is no systematic exploration of alternative interpretations for “biological” within this particular debate. Yet, it does seem like a viable path for future work.] 

3. Individuals
If being alive isn’t the link we are looking for, perhaps individuality is. The problem is that individuality can’t play this role in any substantive capacity. Part of the explanation has to do with the nature of individuality. Being an individual is primarily a matter of exhibiting some sort of unity and identity (Lowe 2015). As Lowe puts it, an individual “determinately counts as one entity and […] has a determinate identity” (ibid.: 50). This is a fairly general conception of individuality, so much so that it has remarkably close similes in recent discussions about biological individuals (Pradeu 2012; 2013) and now distant debates about the individuality of species (Ghiselin 1974; Hull 1978). For example, as part of the backdrop of his physiological account of biological individuals, Pradeu stated that an individual is a “particular which, in addition, is separable, countable, has acceptably clear-cut spatial boundaries, and exhibits transtemporal identity, that is, the capacity to remain the same while changing through time” (2010: 247; see also 2012: 229). Much earlier, with species as his target, Hull claimed that individuals are entities “characterized by unity and continuity, specifically spatiotemporal unity and continuity” (1977: 93). With slight differences, all these views tie individuality to unity and identity—persistence, in the case of Pradeu and Hull. Individuals and biological individuals are entities “to which the concepts of unity and identity fully and determinately apply” (Lowe 2015: 49). 
Conceived this way, individuality is a highly general property that can be acquired through a myriad of different sources.[footnoteRef:9] This seemingly forgotten point about the nature of individuality was stressed in various forms throughout the discussions about the individuality of species (Ghiselin 1974; Hull 1978). Some of the examples found in that debate include planets, houses, and atoms, but also nation-states (Hull 1977; Ghiselin 1981; 1987; Sober 2000), organisms (Sober 1991; 2000), and particular species (Ghiselin 1974; Hull 1978). According to Hull, all of these entities are individuals because they “have unique beginnings and endings in time, reasonably discrete boundaries, internal coherence at any one time, and continuity through time” (1977: 93). “This is the sense,” he asserted, “in which organisms, planets, houses, and atoms are individuals” (ibid.). The point to note is that the conditions underpinning the boundaries, coherence, and continuity that Hull alludes to are diverse. In the case of organisms, for example, one may trace these characteristics back to all sorts of mutual functional dependencies enacted by their constituent parts (Sober 2000: 152-3). In the case of species, it has been argued that their unity rests on lower-level reproductive processes that involve particular organisms (Dobzhansky 1935; Mayr 1942; Hull 1975). On different occasions, Hull (1977), Ghiselin (1987), and Sober (2000) emphasized that a nation-state may be regarded as an individual as well, despite being spatially scattered. What binds a nation-state together is a series of political interactions (Sober 2000: 152), not the fact that its parts are physically connected somehow (Hull 1977: 93). These remarks are intended to show that although the sources of individuality in all these cases are quite different, there is room to claim that instances of these types of objects are individuals all the same. If anything, the examples show that “the individuality of an object may have different possible explanations” (Sober 1991: 294).   [9:  One might take the view that talking about different sources for a property is better captured by the notion of multiple realization. There is such a case in the literature of biological individuality. Clarke (2013) argued that biological individuality was multiply realizable, because the mechanisms that determined an object’s capacity to participate in evolutionary processes could be functionally defined and multiply realized by various concrete realizers. However, that strategy depends on a previous move, which is to identify biological individuality with the functional property of being capable of participating in evolutionary processes. As I treat it here, individuality is not a functional property. ] 

But if this is so, what does it say about biological individuals? In many ways, the multi-sourced nature of individuality is already implied by different accounts of biological individuality, evolutionary and physiological accounts included. Each of these accounts explains the sense in which biological entities are individuals by appealing to a variety of different properties and processes. In physiological corners, some biological entities are regarded as individuals due to how they are organized (Mossio and Moreno 2010; Pradeu 2010; 2012; Smith 2017; O’Malley 2020). In evolutionary ones, the main driver is the capacity of an object to fall under the scope of natural selection or evolution (Godfrey-Smith 2009; Folse and Roughgarden 2010; Clarke 2013). The image furnished by recent work on biological individuality is that biological entities are individuals for widely different reasons. The sources of individuality for any two distinct biological individuals can be radically different. 
At this point, one might wonder whether the mere existence of different sources of individuality is, by itself, enough to justify some sort of splitting among sub-kinds of biological individuality. As a reviewer points out, differences in source alone are insufficient without further qualifications. For there are many cases where a different causal source, or a different acquisition mode, can produce the same results. For example, a rope (Barker 2017: 14) might be handmade or machine-made and perform just alike. The case brought up by the reviewer involves being a citizen of a particular country, a status that remains functionally and explanatorily relevant despite the many different ways in which it may be acquired. More broadly, these and other cases raise questions about the possibility of drawing general inferences from differences among sub-kinds to the disunity of the overarching kind as a whole. In view of this circumstance, the reviewer first asks about “which types of difference can ground an inference to disunity, and why those?” Then, they wonder “why we should think that the type of differences described in this paper are among those that can ground the disunity claim?” I will first say something about the relationship between source differences and sub-kind distinctiveness. Then I will link this matter to disunity claims as they bear on biological individuals as a whole. 
One way of answering these questions draws from a separate, although not entirely different debate. In a discussion about pluralism that centred on the concept of species, Matthew Barker (2017) elaborated a few conditions that a genuinely distinct sub-kind should satisfy. Roughly, these help us identify structures, causal or otherwise, that include certain sources, fix sub-kindhood, and are explanatorily relevant. Although they were devised to distinguish among basal lineages, they can be tinkered with so as to serve a broader discussion about biological individuals. First, (i) the sources associated with a particular sub-kind, say, physiological or evolutionary individuals, “always or usually produces, or in some other manner usually explains or successfully predicts, certain other features or relationships” (ibid.: 15). Second, (ii) “at least some of the other features or relationships produced or explained or successfully predicted by [these sources] are distinctive from features or relationships typical of other types of groups, to at least an extent or in ways that justify then distinguishing [a particular sub-kind from others]” (ibid.). Third, (iii) “the distinctive other features or relationships produced or explained or successfully predicted by [these sources] are relevant in some clear way to being a [biological individual], for example, they contribute to [an entity being a biological individual]” (ibid.). Finally, (iv) “the distinctive other features or relationships produced or explained or successfully predicted by [these sources] and which are relevant in some clear way to being a [biological individual], are also relevant to being a [sub-kind of biological individual] in particular” (ibid.).
I believe physiological and evolutionary individuals can satisfy these conditions. Here I assume that properties typically used as criteria count as sources of biological individuality. For example, demarcation and policing mechanisms (Clarke 2013; 2016a; 2025) are sources in evolutionary accounts, whereas certain types of biochemical interactions, such as metabolic or immune interactions, are so in physiological ones (Pradeu 2012; O’Malley 2020). These sources satisfy (i) and (ii) by being linked with at least some features or relationships that are distinct from those typical of other sub-kinds. An object’s disposition to participate in selective processes on its own level, for example, supervenes on demarcation and policing mechanisms (Clarke 2013). Similarly, particular forms of physiological integration at a system’s level, which are realized states, rest on the interactions and constraints that work as criteria in physiological accounts. They also satisfy (iii) and (iv). These states and dispositions (iii) contribute to being a biological individual because they have been theoretically identified with individuality. In the case of physiological individuals, physiological integration supports attributions of unity in ways that satisfy philosophical accounts of individuality (Pradeu 2012: 229; Lowe 2015). In evolutionary accounts, these sorts of links often go unstated, but being able to participate in selective processes is a disposition that allows certain entities to perform the functional roles associated with units of selection in evolutionary models (Godfrey-Smith 2009; Clarke 2013; 2025). Finally, these states and dispositions are linked in various ways with physiological and evolutionary processes, respectively. These, along with particular background theories, are ultimately (iv) the grounds that articulate these sub-kinds and are therefore relevant to them.
Along with the differences between sources, states and dispositions, and how these have been linked with individuality, Barker’s (2017) conditions reveal structures that ground the distinctive nature of these sub-kinds. What they don’t do is justify global disunity claims about biological individuals as a kind. That would require showing that all its sub-kinds are completely devoid of any relevant binding links. A task as daunting as that one, together with this strong sense of disunity, has not been the target of this paper. The target has been the unifying links seemingly assumed by the literature thus far. Unlike other kinds, including many of its sub-kinds, biological individuals as a whole have not been explicitly unified by appeal to microphysical, macrophysical, functional, or even sociologically relevant similarities (Tahko 2021: 20). In some sense, the kind has been held together from the top, by appeal to the allegedly common biological and individual nature of all its members. I have aimed to show that those links are weaker than often assumed. And therefore, if something binds all of these entities together, it must be found elsewhere.[footnoteRef:10] [10:  One potential hurdle for broad overarching kindhood is finding scales and domains where relevant, similar structures can bind all alleged biological individuals together, not just some paradigmatic members of some of the most salient sub-kinds of biological individuality.] 

4. Some partial answers to open questions
Up till now, I have been exploring some of the trails left up by the very way in which biological individuals have been conceived. I looked at some of the differences between members of its purported sub-kinds, at contrasts that concern the properties typically used to characterize them, and at a series of ambiguities that follow from the concepts that seem to articulate the kind as a whole. Now, I intend to circle back to some of the issues and discussions that have occupied the literature as of late. Although the general orientation and tone of those discussions may seem very different from the project pursued here, they are not entirely decoupled. My aim is to show that once redirected, some of the distinctions drawn so far can lend support to views argued for in the most recent turn of the debates about biological individuality.
One particularly salient aspect of current discussions about biological individuals and its sub-kinds is an overt focus on their theoretical, epistemic, and explanatory roles (Sterner 2015; Love and Brigandt 2017; Love 2018; Baedke 2019; DiFrisco 2019; Clarke 2020; 2025). Part of these developments have rested on viewing biological individuals in a particular light, not as a kind plain and simple, but as an explanatory kind of some sort. Explanatory kinds can be described as groupings of entities, events, or phenomena about which inductive inferences are possible. In particular, ampliative inferences that go beyond the property or properties that define them. The possibility of drawing such inferences has sometimes been linked to the presence of projectible (Goodman 1954; Kim 1992; Griffiths 2004; DiFrisco 2019) or sociable properties (Clarke 2025). A kind has projectible properties when correlations of properties observed in some of their instances “can be reliably ‘projected’ to other instances” (Griffiths 2004: 905). One recurrent example is that of the atomic number and the atomic weight of a given chemical element, which form a non-trivial correlation of properties that can be projected to other members of the kind (DiFrisco 2019: 851). According to Griffiths, these types of projectible correlations furnish a foundation for “the fundamental scientific practices of induction and explanation” (2004: 904). They underpin the accomplishment of various theoretical roles, support predictive inferences, and ultimately bestow kinds with significant explanatory value (Clarke 2020: 108). 
Although biological individuals could have seemed like a prime example of an explanatory kind, on par with other scientific kinds in biology and elsewhere, the scrutiny of its alleged epistemic and explanatory dimensions has delivered rather adverse results (Sterner 2015; Love and Brigandt 2017; DiFrisco 2019).[footnoteRef:11] If anything, these explorations have catalyzed a growing skepticism about the explanatory capabilities and overall unity of biological individuals as a kind. These doubts have been partly motivated by the shortcomings that single, all-encompassing views about biological individuals exhibit when grappling with different taxa and varied epistemic goals (Love and Brigandt 2017). The flip side of this downturn has been a systematic reappraisal of the specific explanatory capacities of its sub-kinds (Clarke 2025), along with a much stronger push for pluralism about biological individuality (Sterner 2015; Love and Brigandt 2017; Love 2018; DiFrisco 2019; McConwell 2023; although see Clarke 2025: 160).  [11:  Although, as a reviewer suggests, there might be non-explanatory epistemic roles, along with certain pragmatic roles, that may ultimately legitimize the kind in some capacity.] 

The distinctions I have introduced thus far don’t deal with any of these worries directly, but some of them seem to run in parallel, although in a different key. One way of connecting the distinctions drawn above with recent debates about biological individuals involves individuality, one of the purported unifying properties of the kind, and the alleged explanatory dimension of the kind. The point I wish to stress is that because individuality can stem from a variety of different sources, linked to different realized states and dispositions, which are identified with individuality on different grounds, and are sometimes present or absent at different scales, it can’t reliably support explanatory links between evolutionary and physiological individuals, let alone of all the other heterogeneous sub-kinds taken together. As suggested before, some objects are individuals because they are physiologically organized, while others are individuals because they are evolutionarily disposed. These are different sources of individuality, often grounded on different facts, which can lead to explanatorily divergent paths. So long as two types of objects can be individuals for considerably different reasons, distinct sources of individuality might lead to very different sociable or projectible properties. This circumstance might partly explain, at a very basic level, some of the explanatory shortcomings the kind as a whole has shown (Sterner 2015; Love and Brigandt 2017; DiFrisco 2019), by contrast with the rather impressive explanatory and predictive powers of some of its sub-kinds (Clarke 2025).
This line of thought has further consequences for biological individuals as a kind. Given that its explanatory dimension and the links between its purported sub-kinds are in doubt, one might take the view that biological individuals are not a proper natural kind either, because having an explanatory dimension is one of the uncontroversial cornerstones of natural kinds (Bird and Tobin 2024; Khalidi 2023). Somewhat similar types of arguments have been raised before against other kinds that seemed initially as genuine explanatory kinds, but later revealed themselves as heterogeneous or disjointed collections. The classic example is that of jade which, as it turns out, breaks down into jadeite and nephrite (Kim 1992; Fodor 1997; Tahko 2021). Despite some salient macrophysical similarities, such as their green color, jadeite and nephrite are chemically distinct minerals. Another example that has been treated in a more or less similar fashion is that of emotions. As argued by Griffiths (1997; 2004), the various psychological states and processes that traditionally fall under the scope of that kind are too dissimilar “to allow a unified scientific psychology” (2004: 901) about them. What all these cases share is that seemingly unified kinds turned out to be motley collections of objects, processes, or states whose dissimilarities work against the explanatory expectations once held about them.[footnoteRef:12]  [12:  One interesting alternative to the kind-searching strategy that permeates the discussions about biological individuals can be found in Wilson and Barker (2024). Their work builds on Pepper and Herron’s (2008: 622) framework, which amounts to a tripartite distinction between parts of organisms, organisms, and groups of organisms. Wilson and Barker developed the framework into a fully-fledged conceptual space that accommodates some of the entities populating the most salient sub-kinds of biological individuality, such as physiological and evolutionary individuals. Their proposal can serve various roles. For those still invested in the idea that biological individuals form an overarching kind, it can serve as a starting point to search for commonalities that span across the space or, alternatively, within particular overlaps, at specific scales. For those who want out of the kind-hood model of the received view, Wilson and Barker’s conceptual space offers a suitable point of departure for further work. One open question is whether the space they have articulated can accommodate biological units that exist, presumably, in pre-organismic origins of life scenarios such as the RNA-World.] 

Finally, some of the foregoing commentaries may also provide partial directions to answer one of the puzzles about biological individuality that have been raised by Okasha (2024). One of the puzzles points to a rather strange dissimilarity between biology, as conceived by the debate about biological individuals, and other natural sciences. Okasha has noted that although the ontologies of other natural sciences contain individuals as well, finding kinds equivalent to biological individuals, such as chemical or astronomical individuals, for example, is anything but straightforward. They seem largely, if not entirely absent. Why is that so? A possible answer to why similar kinds haven’t arisen or caught up in other sciences is because broad kinds articulated around very general properties, such as biological and individual, can’t support the inferential roles typically associated with explanatory kinds and scientific kinds more generally.  
Conclusion
In their current arrangement, the kind of biological individuals holds together a menagerie of very different objects, at different scales, distributed along various purported sub-kinds. This rather strange situation has been stressed by the literature before, sometimes indirectly, as a result of the development of pluralist views about biological individuality. My aim has been to build on those developments to show that the contrasts between evolutionary and physiological individuals are more radical than often recognized. To do so, I followed through a series of paths left open by recent discussions. First, I looked at some of the divergences that tension the seemingly stable ensemble holding evolutionary and physiological individuals together. These include differences of extension, differences between their underlying characterizing properties, and even possible differences of origin. Then, I pursued a few significant ambiguities that stem from articulating a broad kind of objects around general, multi-sourced properties, such as being a living object and being an individual. Some of these differences and ambiguities, I suggested, may be partially responsible for the explanatory shortcomings that underpin the burgeoning skepticism about the explanatory capacity of the kind as a whole vis-à-vis that of its sub-kinds. Lastly, I claimed that there were parallels between these doubts about the explanatory dimensions of biological individuals and the cases behind previous demotions of purported natural kinds. 
At this stage, one might wonder how we ended up with a kind composed of such a wide variety of objects. I suspect that at least some of the oddities that spring out of discussions about biological individuals may be a consequence of combining and giving new names to old kinds. In particular, old kinds that had separate trajectories, were subjects of their own disputes, and suffered from distinctive ambiguities. In the case of evolutionary individuals, for example, it is fairly clear that we are just talking about units of selection (Wilson 1999: 66; Folse and Roughgarden 2010: 468; Booth 2014: 620; Sterner 2015: 612; Smith-Ferguson and Beekman 2019: 8). The status and roles of this kind have been at the centre of a series of debates, both in biology and the philosophy of biology, for more than half a century (Okasha 2008; Lloyd 2024). Something similar could be said of physiological individuals and organisms (Pradeu 2010), a concept with a much older pedigree (Cheung 2006; 2010). The surface similarity of their new names insinuates that there is very little difference between them. However, as discussions around biological individuals unfolded, we have come to realize that these purported sub-kinds of objects are, in fact, quite different. I have tried to extend this path a little further. And although none of the previous considerations can settle these matters definitely, one is left wondering whether that which was once set apart should have ever been joined together.[footnoteRef:13] [13:  One reviewer wonders whether a different view is possible. In this view, ‘biological individual’ is not an overarching, subsuming kind, but just another kind, on par with evolutionary and physiological individuals. My impression is that most, if not all, of the salient sub-kinds of biological individuality are built upon a background that combines particular biological processes and, broadly conceived, the theories that explain them (Pradeu 2012 and Godfrey-Smith 2009 are good examples). This aligns with the idea that, in many cases, these sub-kinds, and often the overarching kind as a whole, are meant to be dealing with theoretical entities (Okasha, personal communication). Given the known issues surrounding ‘life’ (Cleland 2012), it is unclear to me whether there is a particular biological process, along with specific models and theories, that could build that sort of structure for a separate ‘biological individual’ kind.] 
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