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Abstract: Recently bioinvasion has gained importance in ecology; its issues 
involve "balance of nature" theory. To understand this relationship, we must 
go back to the origin of community ecology as a static discipline and its 
progress for a dynamic one. In this context, naturalists like E. Forbes, Hum-
boldt, Grisebach and Möbius are important because they helped to define 
some key terms in static ecology. Yet, after Darwin's Theory of Evolution, 
the idea of static balance came to be modified; organisms started being seen 
as mutable beings related to each other and to the environment. With devel-
opment of standardized methods and search for objectivity, Hensen, Pe-
tersen, Forbes, Clements and Gleason began to think of dynamic equilibri-
um. However, it was at the beginning of the twentieth century, with emer-
gence of ecosystems ecology and the use of statistics in ecology, that the idea 
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of dynamic equilibrium is consolidated. In the same period the first studies 
on bioinvasion were carried out. Today, despite all the evolution of the 
concept, we cannot talk about static or dynamic equilibrium. The metaphor 
of "balance of nature" is still widely used in ecology as a simple way to ex-
plain stability in altered environments (e.g. bioinvasions), in cases of stability 
related to diversity (the more diverse, the more stable the community is) or 
to complexity (diversity-complexity-stability hypothesis).  
Key-words: biological invasion; community ecology; static balance; dynamic 
balance; stable state 

Ainda é possível falar em equilíbrio da natureza em ecologia? 
Contribuições da ecologia marinha e bioinvasão 

Resumo: Recentemente bioinvasão ganhou importância na ecologia; suas 
questões envolvem a teoria do “Equilíbrio da Natureza”. Para entender essa 
relação voltaremos no tempo para a origem da ecologia de comunidade 
como disciplina estática e sua progressão para dinâmica. Nesse contexto, 
naturalistas como E. Forbes, Humboldt, Grisebach e Möbius são 
importantes, pois ajudaram a definir alguns termos chave na ecologia 
estática. No entanto, depois da Teoria da Evolução de Darwin, a ideia de 
equilíbrio estático foi modificada; os organismos passaram a ser vistos como 
mutáveis, que se relacionam entre si e com o ambiente. Com o 
desenvolvimento de métodos padronizados e a busca pela objetividade, 
Hensen, Petersen, Forbes, Clements e Gleason passaram a pensar em 
equilíbrio dinâmico. No entanto, foi no início do século XX, com o 
surgimento da ecologia de ecossistemas e o uso de estatísticas na ecologia 
que a ideia de equilíbrio dinâmico é consolidada. Nesse mesmo período 
foram realizados os primeiros estudos sobre bioinvasão. Hoje, apesar de 
toda a evolução do conceito, não podemos falar em equilíbrio estático, nem 
em equilíbrio dinâmico. A metáfora do “equilíbrio da natureza” ainda é 
amplamente utilizada na ecologia como uma maneira simples de explicar a 
estabilidade em ambientes alterados (e.g. bioinvasões), se pensarmos em 
caso de estabilidade relacionada à diversidade (quanto maior a “riqueza”, 
mais estável é a comunidade) ou à complexidade (hipótese de diversidade-
complexidade-estabilidade).  
Palavras-chave: invasão biológica; ecologia de comunidade; equilíbrio 
estático; equilíbrio dinâmico; estado estável. 

1 INTRODUCTION 

Bioinvasion is an important issue to unbalance biological com-
munities, due the acceptance that invasive species contribute to eco-
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system changes, loss of biodiversity, economic problems and human 
health (see Ehrenfeld, 2010; Simberloff et al., 2013). Historically, one 
of the first records of bioinvasion was made by Charles Darwin 
(1809-1882), in 1832, when traveling to pampas (Argentina and Chile) 
found an exotic plant (Cynara cardunculus), from the European conti-
nent, which hindered the horses’ passage (Ziller, 2001, p. 78). Later, 
in nineteenth century, Stephen A. Forbes (1844-1930), a natural his-
torian with solid knowledge of Darwin's work, did an important con-
tribution to the area. In one of his most famous work, The Lake as a 
Microcosm, Stephen Forbes (1887) investigated the fish death in Lake 
Mendota (Wisconsin), evidencing a connection between excessive 
algae proliferation and the lake’s physical parameters.  

Another important bioinvasion researcher was Charles Elton 
(1900-1991). He treated causes and impacts of invasive on native 
species, triggering bioinvasion researches with more conceptual and 
procedural rigor (Richardson & Pyšek, 2008, p. 163). Elton (1958), in 
The Ecology of Invasions by Animals and Plants explains the devastating 
effects that invasive species can cause to local ecosystems. For many 
years after this publication, terrestrial ecosystems bioinvasions were 
the main target of researchers and governments, due to major envi-
ronmental and socio-economic risks. Focus changed to aquatic eco-
systems after the zebra mussel invasion (Dreissena polymorpha (Pallas 
1771)) at the Great Lakes, which caused several ecological and eco-
nomic problems (Williamson, 1996, p. 142).  

In the explanations regarding bioinvasion, it is interesting to note 
an emphasis on a “balance of nature”, which is broken with the bio-
invasion events. It is also expressed in scientific literature and un-
skilled people’s formulations that all species play an important role 
for maintaining environmental balance that, when disturbed, returns 
to the former condition (Bowler, 1989, p. 67; Ferreira, 2011; Rohde, 
2013; Stevens, 1990). 

History and philosophy of ecology are areas in which bioinvasion 
issues have received more attention. The well-known historian of 
ecology, Edward Kormandy (1978), attributes to Linnaeus (1707-
1778) the merits by “balance of nature” term first used as a testable 
hypothesis (Egerton, 1973, p. 324, Limoges, 1972, p. 8; Hofsten, 
1958, p. 77). Linnaeus, in early eighteenth century, founded a branch 
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of study called “economy of nature”. To Linnaeus, natural systems 
operate as “steady-states”, maintaining consistency with the vision of 
an unchanging and consistent world, “all treasures of nature, so skill-
fully planned, so marvelously propagated, so providentially supported 
[...] they seem destined by Creator for man health” (Linnaeus, 1749, 
p. 123). Later in the nineteenth century, Darwin’s evolutionary theo-
ry’s conceptual scheme incorporated the notion of balance in nature 
to explain populations’ size regulation by natural selection. At The 
Origin of Species (1859), Darwin points out that although a species’ 
reproductive potential might be high, several mortality factors – rep-
resenting the mechanism of natural selection – control such potential 
and maintain a regulated population. Accordingly, there is no doubt 
that Darwin continued the notion of balance of nature (Egerton, 
1973, p. 324; Stauffer, 1957, p. 139), but in a different way: instead of 
invoking an entity, he naturalized a general purpose in nature. 

In the mid-nineteenth century, modern ecology was born from 
combination of concepts and methods of two traditions of geobo-
tanic research (Eugenius Warming’s (1841-1924) morphology, and 
Andreas Schimper’s (1856-1901) physiology) (McIntosh, 1985, p. 21; 
Stauffer, 1957, p. 140). Ecology incorporated the idea of balance of 
nature early in its development as a scientific discipline, contributing 
to the formation of ecology of populations, communities and ecosys-
tems’ conceptual framework. 

In the history of ecology, ecologists had many opportunities to ar-
gue that there is a balance of nature. The first question facing ecol-
ogists were what is “community”, concept from which ecology was 
born, structured through a dynamic approach, which marked the 
twentieth century (McIntosh, 1985, p. 142). Frederic Edward Clem-
ents (1874-1945) established an identity between plant community 
operation in response to internal and external events, and “complex 
organism” dynamics, for example, in Plant Succession: in an analysis 
of the development of vegetation, Clements showed his alignment to 
dynamic interpretations for explaining “plant formation”: 

The unit of vegetation, the climax formation, is an organic entity. As 
an organism, the formation arises, grows, matures, and dies […] Fur-
thermore, each climax formation is able to reproduce itself, repeating 
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with essential fidelity the stages of its development. (Clements, 1916, 
p. 124) 

In community ecology, “balance of nature” is understood as a 
“vegetable super-organism”. Clementsian super-organism vision 
caused a deep influence on ecology, subsequently developed their 
own community ecology and other branches of ecology. In Principles 
of Animal Ecology, population ecology reiterates balance of nature as 
the same concept of super-organism, “division of labor, integration 
and homeostasis characterize the body and the population of intra 
species super-organismic” (Allee et al., 1967, p. 728). Finally, at ecolo-
gy of ecosystems, super-organism view appears at “The lake as a mi-
crocosm”, article in which S. A. Forbes (1887) comprised lakes as an 
organic unity, whose interactions of organisms affect and are affected 
by physical factors of the environment and, therefore, the study 
should be integrated. 

Although, it was an influential concept, Clementisian approach to 
balance of nature embedded in organism community concept was 
never consensual ecology. For example, the ecologist Charles Elton, 
who sought to clarify the concept of community, provided the an-
swer to argue against Clements and his contemporaries. In the first 
pages of his book Animal Ecology and Evolution, Elton expresses his 
refusal: 

Balance of nature does not exist, and perhaps never existed. Wild an-
imals numbers are constantly varying a greater or lesser extent, and 
are commonly irregular variations in time (period) and always irregu-
lar in space (range). Each variation in species numbers cause direct 
and indirect repercussions on many others, and since many of them 
independently vary in numbers, the resulting confusion is remarka-
ble. (Elton, 1930, p. 17) 

Along the same lines, the British ecologist Arthur Tansley (1871-
1955) wrote the article “The use and abuse of vegetational concepts 
and terms” and pointed out ecology theoretical difficulties, criticizing 
Clements’ conceptions (Tansley, 1935).  

Despite some criticism, the notion of balance of nature continued 
to be used in training of ecologists through textbooks of animal ecol-
ogy (Allee et al., 1967, p. 235; Kendeigh, 1961, p. 196), population 
ecology (Begon, Harper & Townsend, 1990, p. 203; Gotelli, 2007, p. 
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29), and ecosystems ecology (Bertness, Gaines & Hay, 2001, p. 65; 
Ricklefs, 2003, p. 416) along the twentieth century.  

In this article, we investigate, from historical and epistemological 
perspective, this notion as part of a research in ecology, in particular, 
in order to answer two main questions: i) what are the implications of 
balance of nature idea in concepts formation in ecology?, and ii) does 
current research on bioinvasion is committed to the idea of balance 
of nature ?  

This paper is organized as follows: in the next sections, we will 
perform a historical analysis of marine ecology development by some 
of the pioneers in this area and look at how the equilibrium idea oc-
curs in their work. We evaluated several articles published in last dec-
ades, whose investigations deal with bioinvasion events, to discuss the 
place of the idea of balance of nature in this research area. A notion 
of the epistemic virtue called “structural objectivity”, important for 
this phase of the development of ecology, will be given. Some au-
thors were important in the transition from static to dynamic ecology, 
therefore they are cited in both topics. 

2 STATIC MARINE ECOLOGY 

Edward Forbes (1815-1854) began an extensive study of mollusks 
and star-fish during expeditions in the Irish Sea (1834), France, Swit-
zerland, Germany, Algeria (1836), Austria (1838), and the Mediterra-
nean Sea (1841-42) (Fig. 1). By this time, he studied life in coastal 
areas and developed interest in animal geographical distribution. In 
his publication related to the trip to Mediterranean, Edward Forbes 
(1844) showed climate, nature and depth influence on marine life and 
divided the Aegean Sea in eight biological areas. Forbes highlighted 
the almost uniform occurrence of species in different depth areas 
and, if these species become less abundant with depth, reaching zero 
in unexplored depths. This work was extremely important for being 
the first to describe different benthos organizational areas according 
to depth and encouraged further oceanographic efforts (Anderson & 
Rice, 2006, p. 131).  
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Fig. 1. Natural History caricature of E. Forbes of European Seas 
(describes marine fauna dredged from the seabed). Source: Forbes & 

Godwin-Austen, 1859. 

The idea of stratification of the seafloor, proposed by Forbes, 
came from Alexander von Humboldt’s (1769-1859) work in Latin 
America (1799-1804), relating plants’ distribution to environmental 
factors (temperature, rainfall, latitude, altitude, soil) (Anderson & 
Rice, 2006, p. 132; Humboldt, 1850). One of the most famous results 
of this work is the representation of the Andes vegetation belts (Fig. 
2)1. 

Humboldt illustrated the idea of interrelation between the concept 
of balance and the elements of nature. Worried about vegetation as a 
whole, not just as individuals or species, Humboldt worked for years 
to develop an understanding on the distribution of plants and geog-
raphy (Nicolson, 1987, p. 176). Connections between balance of nat-
ural forces and body distribution are evident when he says: 

                                                      
1 It is not possible to speak about “community”, but “formation”, a concept that 

comes from physiognomic tradition, proposed by Grisebach, influenced by Hum-
boldt, to understand plant species grouping. 
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As with all other physical universe phenomena, distribution of organ-
ic beings: in midst of apparent disorder [...] the immutable law of na-
ture is evident in research on a vast territory, where a multitude of 
facts whose disturbances partial offset to one another. (Humboldt, 
1807, p. 42) 

Thus, Humboldtian science has as central concept in general bal-
ance of power and this balance, which reigns between disturbances 
and riots, because of an infinite number of attraction forces (mechan-
ical and chemical) balancing each other (Jardine, Secord & Spary, 
1996, p. 304). By it, August Heinrich Rudolf Grisebach (1814-1879) 
introduced the term “formation” in science to define the set of bio-
logical forms whose collective face is substantially homogeneous. 
Thus, it has to protect a more or less stable equilibrium with envi-
ronmental conditions (Grisebach, 1872). Forbes and Humboldt took 
the concept of “balance of nature”, in which all things are inter-
connected to preserve a providential order. This concept, based on 
natural history tradition, guided a static ecology. 

 

Fig. 2. Zoning in tropical mountains, palms and banana trees at sea level are 
replaced by cypresses, pines, oaks and shrubs at higher altitudes. Source: 

Hydrological and Geological survey maps, by Alexander von Humboldt, 1769-1859. 
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Karl August Möbius (1825-1908), from 1868 to 1870, studied oys-
ter beds ecology, to determine a cultivation potential at the German 
coast. This work resulted in two reference publications (Möbius, 
1870; Möbius, 1877), concluding that oyster farming was not a realis-
tic option for northern Germany, being Möbius the first to describe 
in detailed interactions between different organisms in oyster bank 
ecosystem, creating the term “biocenosis”, which remains a key term 
in community ecology (Schiramm, 1984, p. 161). 

By the end of nineteenth century, community ecology was influ-
enced by the collective empiricism, which was well understood by 
Clarence Moores Weed (1864-1947). Weed showed that the authors 
of that time were focused on solving economic practical problems 
(pest control, fertilization, etc.). All knowledge should have a practical 
and specific utility for a particular purpose (Weed, 1891).  

S. Forbes (1880) and Weed (1891) wanted to show that, if the per-
spective was magnified, leaving the specific and showing the process 
as a whole (generalized), one would be able to formulate or improve 
the “General Laws of Biology” and with this general knowledge, it 
would be possible to solve specific problems. But to work, wide-
spread knowledge acquired should be permanent, expandable, easily 
applied, and available at any time2. 

By the same time, oceanography takes its first steps, following, on 
the one hand, biogeographical studies, regardless of their concepts 
and interest in description and classification of organisms, and, on the 
other, marine ecology, applying assumptions (e.g. water column’s 
uniform distribution of plankton) and methods (e.g. basic descriptive 
statistics). Christian Andreas Victor Hensen (1835-1924) introduced 
mathematical treatment for study of plankton communities and, in 
late nineteenth century, Carl Georg Johannes Petersen (1860-1928) 
did the same with benthic communities3. After this period, oceanog-
raphy emerged as an autonomous science dealing with fisheries pro-
duction and potential problems involved (e.g. bioinvasion).  

                                                      
2 We can note here a compromise with epistemic virtue of structural objectivity. 
3 Again, there is evidence of collective empiricism around the idea of structural 

objectivity. 
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Twentieth century first decades were marked by using statistics in 
ecology, including fish production studies in oceanography (e.g. un-
derstand fish populations’ decline) (McIntosh, 1985, p. 156). 

3 DYNAMIC APPROACH 

Shortly after the publication of Darwin's Theory of Evolution, the 
idea of a static balance of nature has changed. Organisms started 
being seen as adaptive and totally dependent on intra-interspecific 
and environmental relationships (Kormandy, 1978, p. 1293). 

Before the eighteenth century, naturalists were concerned about 
classifying taxa by different species. In 1790, Humboldt launched a 
new form of study based on general types and environmental factors 
to determine their distribution (Nicolson, 1996, p. 289). At that time, 
the concept of ‘life-forms’ arised, becoming a useful tool for ecology; 
it was possible to characterize geographical areas by vegetation types, 
and the system proposed by Christen Christiansen Raunkiaer (1860-
1938) was recognized as the most successful in the late nineteenth 
century (Fig. 3) (Raunkiaer, 1934). 

 

Fig. 3. Schematic representation of terrestrial life forms Raunkiaer: Phaner-
ophytes (1), Chamaephytes (2-3), Hemicryptophytes (4), Cryptophytes (5-9). 

Source: Raunkiaer, 1934, p. 18. 
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For the German limnologist Christian Andreas Victor Hensen, 
considered the creator of term “plankton” (Hensen, 1887, p. 1), it 
was possible to estimate how many fish an oceanic area could pro-
duce based on nutrient concentrations and available biomass of 
plankton (Hensen, 1887, p. 2). In his sea voyages, he designed and 
built devices for collecting plankton in standardized samples, using 
mathematics and statistics, and estimating densities whenever it was 
posible (Fig. 4). 

Another pioneer of marine ecology and oceanography was the 
Danish scientist Carl Georg Johannes Petersen, who described the 
benthic community of Scandinavian waters (Petersen, 1913). Pe-
tersen’s investigations were replicated in other regions (see Thorson, 
1957), showing that those benthic communities in Scandinavian wa-
ters had ecological similarities in other oceans of the world (Fig. 5). 

 

 

Fig. 4. “Korbnetz”, Hensen’s device used with conical net. One of the many 
inventions by Victor Hensen to collect plankton. Photo: P. Roggero. Souce: 

National Oceanic and Atmospheric Administration. 
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Fig. 5. Illustration of benthic communities with similar examples at eastern 
Atlantic and US Pacific coast, exemplified with distribution of some genera 

of bivalves and polychaeta in the two sites. Drawn by Poul H. Winther. 
Source: Thorson, 1957, p. 506. 

Hensen and Petersen are two examples of scientists who stand-
ardized methods, used statistical analysis in their work and addressed 
structural objectivity. According to Dice (1945, p. 297), by need to 
measure associations between species, a series of indices had been 
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proposed (Forbes, S., 1907; Michael, 1920), accompanied by stand-
ardization of methods and data analyzes incorporating statistics. 
Thus, scientists of this time were focused to quest for objectivity, 
avoiding subjective interpretations in their jobs. 

One of these scientists, Victor Ernest Shelford (1877-1968) 

helped to understand how the concept of “balance of nature” was 

incorporated into community ecology. Shelford questioned studies 

with plant communities that did not consider animals present in the 

area, ruling out such studies and explaining structural changes in 

communities using food relationships, since “there will never be 

community of plants without animals or animal communities without 

plants” (Shelford 1931, p. 465). This new vision in community ecolo-

gy shows changes: it ceases to be static and goes on to consider dy-

namic relationships among organisms, stirring the concept of “bal-

ance of nature”. 

Forbes, another objective scientist, in “The Lake as a Microcosm” 

(1887), performed studies on food chain, populations, community 

ecology, limnology and concepts of ecosystems. He emphasized the 

importance of not studying species in isolation and of taking into 

consideration different conditions necessary to their survival (Forbes, 

S., 1887). Forbes used the concept of “balance of nature” differently, 

emphasizing population’s regulation and dynamic community: 

Reproductive rate is usually enormous and the struggle for existence 

is correspondingly severe. Every animal within these bounds has its 

enemies, and Nature seems to have taxed her skill and ingenuity [...] 

For every defensive device with which she has armed an animal, she 

has invented a still more effective apparatus of destruction, and be-

stowed it upon some foe, thus striving with unending pertinacity, to 

outwit herself, and yet life does not perish in the lake, nor even oscil-

late to any considerable degree; but on the contrary the little com-

munity secluded here is as prosperous as if its state were one of pro-

found and perpetual peace [...] I intend to show how this beneficent 

order is maintained in the midst of a conflict seemingly so lawless. 

(Forbes, 1887, p. 86) 

By this, lakes’ geomorphological characteristics are described in 

great detail, as well as interdependent observations of organisms and 

communities (Forbes, S. 1887). 
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Another important researcher in this transition phase was Clem-

ents. He implements the view that communities are “super-

organisms”, that can only be understood as a whole. This promotes 

major contributions to standardization of experimental quantitative 

methods in ecology studies, as his revolutionary method of “Quad-

rat” and “Transect” as a way of representing a community (Clements, 

1905, p. 162), free from illusion or subjective judgment, seeking to 

produce an objective knowledge (Hagen, 1986, p. 209) (Fig. 6). 

Henry Allan Gleason (1882-1975) agreed with Clements on his 

needs of standardize methods in ecology (Gleason, 1920, p. 22), but 

the holistic view of community as “super-organism” required testing 

by Gleason and other scientists after Second World War.  

In 1917, Gleason began to express serious doubts about useful-
ness of some expressions widely used by Clements, especially the use 
of “metaphor of the body” (Gleason, 1917, p. 463). As alternative to 
describing vegetation in terms of associations, Gleason presented 
“the individualist concept of ecology” in which “the phenomena of 
vegetation depend completely on individual phenomena” (Gleason, 
1917, p. 464). 

Gleason, Clements, Forbes, Hensen and others of the same gen-
eration, considered themselves advocates of “dynamic ecology”, and 
emphasized the issue of changing thinking of static to a dynamic 
equilibrium, but from 1920, with the proposal of concept of ecosys-
tem and use of statistical approach, the dynamic ecology gained 
strength. 

Mathematization of Ecology was very important for its develop-
ment, begining in the 1920s, as well explains Kingsland: 

Ecologists were asked to develop mathematical models for their at-
tempts to unravel causes of population changes, when their descrip-
tive methods could not deal with the complexity of nature (Kings-
land, 1986, p. 237). 

After a decade “mathematical ecology had created a great arena 

for ecologists seeking dissertation topics, or just looking for new ways 

to approach their discipline” (Kingsland, 1986, p. 244). 
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Fig. 6. Square meter example of a “quadrat” mapped by Clements. A. 
“quadrat” picture; B. Chart of the distribution of vegetation sampled by the 

“quadrat” (Clements, 1905, p. 168-169). 
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Troubled by the perspective of ecology becoming a rigid disci-
pline, based on concepts and more concerned about classification and 
definition than with discovery of new facts about the world, Elton 
proposed the concept of ecological community, pointing he possibil-
ity of existing a relationship linking bodies into a single functional 
entity (Elton, 1927, p. 5; Elton, 1940, p. 151).  

Elton (1927), in his classic book Animal Ecology, described the im-
portant principles of ecological studies (animal behavior and life his-
tory), such as food chains, ecological niche and the concept of “pyr-
amid of numbers” as a method to represent structure of an ecosystem 
in terms of power relations: 

Balance of nature does not exist and perhaps never existed [...] In 
times of stress is a common thing for animals change their habitats 
and usually this change involves migration [...] We are face to face 
with a process that can be called environment of the animal, unlike 
natural selection of the animal to the environment (Elton, 1930, p. 
36). 

Arthur George Tansley (1871-1955), at 1935, took Elton’s idea 
“one step ahead”, considering animals, plants, fungi and bacteria as 
functional groups of different trophic levels (producers, consumers 
and decomposers). Next to physical factors, these trophic levels were 
seen as “interrelated functioning ecosystems”, defining the concept of 
ecosystem (Tansley, 1935, p. 299). Tansley defined ecosystem as an 
interactive system established between biocenosis (group of living 
creatures), and biotype (living environment) (ibid.). 

4 STRUCTURAL OBJECTIVITY 

Balance of nature encompasses the idea of stability. Thinking 
from a perspective of dynamic stability is related to observation that 
species population fluctuate, but within limits. Clements (1905) and S. 
Forbes (1880) presented a clearer proposal of dynamic equilibrium, 
approaching stability to the notion of persistence. With the criteria of 
stability and persistence, one can notice that communities change, but 
not so drastically that makes it impossible for a community to be 
recognized. 
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Stability, however, is widely used, but ill-defined (Peters, 1991, p. 
92). Discussion about stability idea needs to be deepened. For ex-
ample, Orians (1975, p. 141) identified at least seven meanings for the 
term: i) “constant” – absence of change in some parameter, which 
may be the number of species; ii) “persistence” – survival time of a 
system; iii) “inertia” – ability of a system to withstand external dis-
turbances; iv) “elasticity” – speed with which a disturbed system re-
turns to initial state; v) “amplitude” – area in which a system is stable; 
vi) “cyclic stability” – ability of a system to oscillate around a central 
point; vii) “stability trajectory” – ability of system to pursue a final 
status despite differences in starting points. Besides the hard defini-
tion, obstacles still difficult to measure stability and put clearly tem-
poral and spatial scale where stability could be assessed.  

Because of the problems involved, serious ecologists hardly use 
the term “balance of nature”, but they still speak about “stability” and 
seek for some metric for it. In our view, this situation has less to do 
with the concept of “need”, and more to with a commitment to a 
virtue of idealization of science. The notion described as stable (e.g. 
resilience, strength, flexibility, robustness) in practice is a disjunction 
of relationships, not covering all cases of “stability”. To avoid mean-
ings associated with the idea of stability in ecology, Grimm & Wissel 
(1997, p. 329) even proposed as a strategy in which environmentalists 
ask themselves what is the cause of the stability they are referring to. 
However, we understand that we are not facing a language problem 
that is resolved by changing the words, but a commitment problem 
with an epistemic virtue of structural objectivity 

5 CONCLUSION 

In order to study the concept of “balance of nature” in bioinva-
sion, it was necessary to retrieve a context: an episode of the history 
of ecology, which aroused the understanding of this problem and 
research methods. Looking at “bioinvasion” research topic, we real-
ized that it is an interdisciplinary research theme, since scientists in-
clude it both in the field of ecology and biogeography to explain basic 
concepts. 

Answering the question: “does bioinvasion current research are 
committed to balance of nature idea?” Large majority of current stud-
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ies on bioinvasion are framed in community ecology, therefore, con-
sider the theory of “balance of nature”. An idea that invasive species 
disrupt natural communities, causing imbalance of ecological func-
tions and, once disturbed, the community has reduced ability to resist 
new invasions, it comes from “balance of nature” preached by com-
munity ecologists. Changing from static to dynamic, the concept of 
balance of nature entered the twentieth century, but only got struc-
tured in its second quarter with the emergence of ecosystem ecology 
and the inclusion of statistical methods. This dynamic balance was 
what guided the first studies on bioinvasion. 

Answering the initial question: “Should we still talk about balance 
of nature in ecology?” The answer is no. It is not possible to speak 
about it, neither using the old notion of static balance of nature, nor 
the more modern notion of dynamic balance of nature. 

One way to avoid the idea of balance of nature is to treat it in 
terms of stability. However, the idea of balance of nature and the 
associated term stability in ecology do not deserve space, due the 
absence of explanatory potential. First, it has been made a defense 
regarding the relationship between diversity and stability, in terms of, 
“the more diverse (understood as the number of species) the more 
stable is the community” (for this proposal, we find Clements & 
Shelford, 1939; Odum, 1953). Second, the sense of stability has been 
exploited in combination with the idea of complexity by Elton (1958) 
and MacArthur’s (1955) diversity-complexity-stability hypothesis, but 
the Tilman group (Tilman & Downing, 1994, p. 363) brought evi-
dence against the hypothesis, which today enjoys little acceptance. In 
both cases, the concept of balance of nature, represented by the idea 
of stability and consorts, is inaccurate and, according Odenbaugh 
(2006, p. 397) also lacking in evidence. 

In practice, however, the affirmation of existence of a balance of 
nature persists in ecology, as Cooper notes:  

[The idea of balance of nature] usually functions as a background as-
sumption that is rarely brought forward for explicitly study. This re-
mains largely true of the balance of nature idea in ecology as a self-
conscious scientific field; it has worked in the background, shaping 
inquiry, but it has rarely been hauled out into daylight and closely ex-
amined. (Cooper, 2001, p. 481) 
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Another issue, brought by Walter (2008, p. 418), is that the more 
complex the ecological level, the more complex and abstract is the 
understanding of the concept of the balance of nature. And that try-
ing to explain the persistence and control of populations using the 
concept of non-equilibrium or density-dependent processes are flaws 
in theoretical and practical concepts (Cooper, 2001, p. 482; Walter, 
2008, p. 420). 

In absence of precision and evidence, the idea of balance persists 
more in virtue of its history of origin, whose strongest sense is 
maintenance of an environment “unchanged” (or with little expres-
sive changes). That is, we cling to preservation of a constant over 
time. Therefore, it is possible to tolerate an inaccurate concept, be-
cause we are committed to defending the maintenance of a structure 
in ecological community, which can be captured by mathematics and 
statistics, and reported objectively. In other words, idea of balance of 
nature is inaccurate in appearance, but carries a stronger meaning of 
permanence that is consistent with a type of epistemic virtue that we 
value: the structural objectivity. 

Simberloff (2014, p. 3) reinforces de fragile balance idea and 
points out that the “balance of nature” persists today not as a theory 
but as a metaphor.  

An interpretation of the “balance of nature” metaphor as divine 
manifestation was the first to settle in ecology in form of an initial 
theory of this science (Egerton, 1973, p. 326; Simberloff, 2014, p. 1), 
the metaphor, in short, exploits ability of natural systems to persist in 
working order by multiple forces. Cuddington (2001, p. 466) esti-
mates, on the other side, that the idea of balance in nature holds at 
least three interpretations: i) natural populations have relatively con-
stant number of individuals; ii) natural systems have a relatively num-
ber of constant species; and iii) species communities maintain a “deli-
cate balance” of relations. “balance of nature” metaphor changes 
from its original understanding, that natural ecological conditions of 
ecological systems are statistic. However, it should be clear that the 
“balance of nature” idea still serves to ecology development, because, 
of the contrast to traditional view that balance of natural systems 
would be related to homogeneous environments. We know today that 
spatial heterogeneity can promote coexistence, interactions between 
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species, and temporal heterogeneity, resulting in complex natural 
systems and dynamic behavior (May, 1986 p. 1116). 
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