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significance:
In this Commentary, we discuss biosemiotics and ecosemiotics as two interrelated fields of thought that, 
in our view, create a platform for natural, social and humanities scientists to join hands in exploring issues 
relating to the environment and ecology. The insight that ecological systems are also semiotic systems and 
not only physical-chemical-biological systems means that the ecological debate cannot be reduced to the 
interests of natural scientists.

Introduction
Humans have always pondered the meaning of their existence and their relationship to the world around them. 
The 21st century is no exception; scholars from all over the academic spectrum are currently engaged in various 
questions regarding human existence and its ecological implications. While neuroscientists are trying to explain the 
workings of the human brain and how it gives rise to complex phenomena such as language and art1, philosophers 
and humanities scholars generally are trying to understand what it means to be human in this century. One of the 
factors that is central to questions around human life in the 21st century is the ecological crisis.

One could argue that humanity is, on the one hand, trying to figure out how far it can go with its technical abilities, 
exploring advances such as space travel and artificial intelligence. On the other hand, it is trying to figure out how 
far it should go, in other words, what the ethical and ecological implications of its technological ‘progress’ are. 
The question of how far humans should go is currently closely linked to the impact that technological advances 
might have on the more-than-human environment. One of the core problems in this ecological debate is what 
Timo Maran2 calls ‘symbolocentrism’, i.e. the idea that humans are under the illusion that they exist in a symbolic 
universe only, with little contact with, and therefore little consideration for, the material world. Hence, the rise of a 
plethora of approaches broadly known under the term ‘new materialism’.3-7

Biosemiotics and the concomitant ecosemiotics offer, in our view, transdisciplinary perspectives for engaging with this 
complex debate that are promising for both biological and semiotic reasons. We use this Commentary to explain the 
two approaches and consider their implications for scholarly work on the ecological crisis in South Africa.

biosemiotics
Biosemiotics is a fairly recent addition to the smorgasbord of scholarly interests. It entails an interdisciplinary 
collaboration between biologists and semioticians, emerging from the insight that semiosis and life are probably 
co-emergent. The development of this field in the 20th century has been documented in detail8,9, so we do not repeat 
it here. Rather, we focus on some of the foundational concepts and research opportunities that the field provides.

As indicated above, the basic tenet in biosemiotics is that life and semiosis are co-emergent. From the molecular 
level upwards, life requires semiosis, i.e. meaning-making and meaning-taking, both internally and externally to the 
organism.10 Internally, information is shared between the cell and molecules such as DNA. This process is called 
endosemiotics.10 In multicellular organisms, at a next level, information also needs to be shared between the cells, 
and between organs in the organism, to maintain the whole organism. Equally, externally to the organism, all living 
organisms need the biological ability to perceive information in their environment, judge its relevance and act on 
that judgement, which is a semiotic activity.11 In the biosemiotic view, life cannot be reduced to either biophysics or 
semiotics, but must entail a biosemiotic component because living organisms are semiotically active.

One of the implications of a biosemiotic approach is that semiosis does not require a brain and is not limited to 
lingual action. Recall that semiosis happens even at a cellular level. Semiotic processes take place both within and 
between the bodies of living organisms and their environment, irrespective of whether that organism has a brain. 
A good example is the ability of bacteria to sense a higher gradient of glucose in a Petri dish and then move in the 
direction of this higher solution. This means, per implication, that there are levels of semiosis. The argument is that 
semiosis at a cellular level and semiosis between human organisms and their environment are not at the same level. 
Emergent levels of semiosis are, according to this view, increasingly complex12, starting as chemical interaction 
and evolving into ideational interaction. Generally speaking, biosemioticians distinguish between biosemiotics, 
which covers semiosis in all non-human living organisms, and eusemiotics, which deals with human organisms 
only. Biosemiotics itself is usually divided into zoosemiotics and phytosemiotics to distinguish between semiosis 
in animals and plants. We need to point out that there is debate about these (categorial) distinctions, not only about 
whether they are valuable in the first place, but also about the boundaries between them, should one argue for the 
need to make them. An implication of this emergent view of semiosis is that one could also describe the translation 
processes at the various levels, starting from making protein on the basis of messenger RNA13 and moving on to 
the ideational translation processes involved in the creation of human culture. Describing these levels of translation 
has only just begun14, and poses fascinating research possibilities.

Another key consideration in biosemiotics is Umwelt, a concept developed by the Estonian biologist of Baltic 
German origin, Jakob von Uexküll.15,16 Despite criticism that can be brought against Von Uexküll’s political agenda 
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and some of the philosophical implications of his work17, Umwelt 
remains a useful concept. The notion is used to capture the idea that 
every species is endowed with a particular set of perceptual apparatus, 
which means that every species perceives reality in the way allowed for 
by their perceptual apparatus. This means that every species constructs 
its Umwelt, its phenomenal world, in a unique way.

More recent work in Umwelt theory has linked it to phenomenology and 
questions of interspecies communication.18-21 This question of interspecies 
communication has moved the biosemiotic debate into the larger debate 
about ecology, giving rise to the field of ecosemiotics22-25 that will be 
discussed in the next section. This interest covers communication between 
different species and also communication between humans and other 
species.26,27

Ecosemiotics
As a discipline, ecosemiotics is relatively young. It emerged in the mid- 
1990s as a branch of biosemiotics to explore the semiotic interactions 
between organisms and their environments. More succinctly, it aims to 
connect semiotics to ecology.28 It thereby offers a novel lens through 
which the relationship between the signs intrinsic to all life (which, 
as explained above, can be both verbal and non-verbal) and the 
environments in which they are sent and received, can be explored. As 
a point of departure, ecosemiotics takes a sign, which is often regarded 
as belonging to the domains of language and culture only, to be “not as 
a fully conventional and arbitrary means of human culture, but as partly 
rooted in the natural world and in our corporality”28. In other words, signs 
are as much a part of nature as they are of culture, and furthermore, 
human culture is fully part of nature, and not separate from it.22

Kalevi Kull argues that semiotics is about knowledge and knowing29, 
and as such, through an ecosemiotic lens, we can start to understand 
how physical objects and their meanings influence ecological systems 
and human understanding of – and interaction with – these systems. By 
physical objects he means here both animate and inanimate objects, and 
both individual objects, such as a particular animal, and collective objects 
such as ecosystems. Important to note here is that ecosemiotics does 
not only consider intentional signs as contributing to meaning making, but 
non-intentional signs as well.30 In this light, we can argue “that meaning 
is always rooted in the material processes of life”31, hence the need to 
combine biology and semiotics without reducing the argument to either.

Semiotic processes in ecosemiotics involve the continuous interaction 
between signs, their objects and the meaning ascribed to them by a 
particular meaning maker (human or more-than-human). These processes 
are seen as fundamental to the functioning of ecosystems, as well as to 
the way in which these ecosystems are regarded by observers (in other 
words, humans). An ecosemiotic approach allows for an analysis of these 
processes to uncover their meaning within an ecological system as well as 
their cultural implications in a particular space and time. This can involve 
studies of landscapes32, studies of human–animal relations and human 
ecology33, exploration into ecosystems34, and even agricultural activities35, 
amongst many others.

Like biosemiotics, ecosemiotics allows for cross- and transdisciplinarity 
between human and social sciences and natural sciences. Moreover, one of 
the distinguishing features of semiotics, and, by extension, ecosemiotics, is 
its propensity to stimulate self-reflexivity in the researcher.34 It also allows the 
researcher to identify the ways in which human activities impact more-than-
human spaces and lives, and at the same time how more-than-human 
spaces and lives impact human activity. In other words, studying closely the 
interaction between humans and the more-than-human, or the perception of 
the more-than-human by the human, can be done through a critical lens. 
For example, a researcher can observe the impact that human action has 
on a particular environment, and place it in relation to the production of the 
human perception of that environment. For instance, expanding an urban 
space into a once non-urban space (an open field) replaces the trees and 
grasslands with buildings, which signifies habitat loss and ecological 
disruption. Alternatively, nature can also influence human perceptions and 
actions – natural phenomena such as droughts can introduce new signs, 
such as dry natural water sources and dying flora, that signify environmental 
change. These examples of interactions point to the reciprocal nature of 

human–more-than-human relations in the environment, where material signs 
(such as dry dams or buildings) mediate the dynamic interplay between 
nature and culture.

In our view, biosemiotics and ecosemiotics create a platform for natural, 
social and humanities scientists to join hands in exploring issues relating 
to the environment and ecology. The insight that ecological systems 
are also semiotic systems and not only physical-chemical-biological 
systems means that the ecological debate cannot be reduced to the 
interests of natural scientists. Rather, what seems to be emerging is a 
transdisciplinary debate mediated through translations between species, 
languages, and disciplines. Having recently hosted the 24th Gatherings 
in Biosemiotics in Bloemfontein, the first time ever that these Gatherings 
have been held south of the equator and in the Global South, we call on 
southern African scholars interested in aspects of the ecology to consider 
participating in a bio-ecosemiotic debate about the Anthropocene.

Interestingly enough, South Africa has a rich history of thought in 
biosemiotics and ecosemiotics through the work of philosopher John 
Collier from the University of KwaZulu-Natal, theoretical biologist Jannie 
Hofmeyr from Stellenbosch University and evolutionary biologist Hugh 
Paterson from the University of the Witwatersrand. Currently, we are 
working in bio- and ecosemiotics and translation. It is perhaps time to 
formalise these scattered interests in structured discussions amongst 
South(ern) African scholars.

Conclusion
Given the current ecological crisis and the focus on ecology and the 
more-than-human, biosemiotic and ecosemiotic approaches to studying 
the relations between humans and the material (and, by extension, the 
natural) world are not only significant for those working in ecology 
and other relevant biological fields, but also for humanities scholars 
who work in the broader environmental humanities. The integration of 
ecosemiotic and biosemiotic approaches in our understanding of the 
environment and the world is not just a scholarly endeavour. Rather, we 
believe that it is a critical shift in how we perceive and engage with 
the environment in an era of profound ecological and existential crisis. 
By recognising that all life forms – from the simplest cells, to plants, 
to animal communities, to complex human societies – are engaged in 
continuous meaning-making processes, we break free from the outdated 
notions that humanity is isolated in a symbolic world and that the material 
issues of the world are not related to humanity. Instead, we see that our 
actions, perceptions, and cultural practices are deeply embedded in, 
reflective of, and determined by, the natural world.

This realisation can be transformative, as it calls for a new ethic of 
understanding the interrelations between humans and the natural world. 
In this transformed understanding, human progress cannot be measured 
only by technological advances but must crucially also be measured by 
our ability to understand and reflect on the semiotic relationships that 
sustain all life on earth. Ecosemiotics and biosemiotics offer conceptual 
tools to navigate this complex terrain, bridging the gap between 
formerly disparate disciplines and fostering a more holistic, reflective 
and responsible approach to research about our shared environment. In 
doing so, these fields provide a pathway toward an interconnected future 
of scholarly engagement in which human culture, the environment and 
all of its inhabitants (from bacteria, to plants, to all animals – including 
humans) are inextricably linked and interdependent.
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