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A�������. It is commonly posited that natural history is an essentially descriptive activity focused on local 
case studies, lacking an explicit link with theory. Still, some authors suggest that patient observation of natural 
history must be valued as ‘an essential first step in the scientific method’. We think that there is a strong 
connection between ecology and natural history, and thus delve into such relationship to propose that a) 
natural history observations are necessary for science problematization (i.e., for the detection of meaningful 
ecological research problems) and, in some specific contexts, for generating low-level or pa�ern hypotheses. 
Notwithstanding, these natural history observations themselves play a secondary role in inspiring explanatory, 
mechanismic or theoretical hypotheses, and b) a fundamental role of natural history during ecological research 
is to provide key assumptions (i.e., initial conditions) used to define the experimental design and collect the 
appropriate data, as well as to deduce hypotheses and predictions. This la�er function fruitfully articulates 
natural history with ecological theory.

[Keywords: assumption, epistemology, explanation, hypothesis, prediction, problematization]

R������. Los roles de la historia natural durante la investigación ecológica. Se suele sostener que la historia 
natural es una actividad esencialmente descriptiva centrada en estudios de caso y que carece de una conexión 
explícita con la teoría. A pesar de ello, algunos autores sugieren que la observación paciente que aporta la 
historia natural debe valorarse como ‘un primer paso esencial en el método científico’. Aquí planteamos 
que historia natural y Ecología tienen relaciones estrechas porque a) las observaciones de historia natural 
son cruciales durante la problematización científica (i.e., contribuyen a detectar problemas de investigación 
ecológicos sustantivos) y, en ámbitos específicos, ayudan a generar hipótesis de bajo nivel o de patrones, 
pero esas observaciones solo juegan un rol secundario en la creación de hipótesis explicativas, mecanísmicas 
o teóricas, y b) la historia natural juega un papel fundamental en la investigación ecológica al aportar los 
supuestos (i.e., las condiciones iniciales) necesarios para definir el diseño experimental y la toma de datos 
apropiados, como también para deducir hipótesis y predicciones. Esta última función articula fecundamente 
la historia natural con la teoría ecológica. 
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I�����������
The definition of natural history (NH) in the 

Oxford Dictionary is "the study of plants and 
animals; an account of the plant and animal 
life of a particular place". This definition agrees 
with the common idea that NH is an essentially 
descriptive activity focused on local case 
studies and that it lacks an explicit connection 
with theory (Peters 1991; Jaksic 1999; Cousens 
2023). Anderson (2017) suggested that NH 
began as a descriptive practice and that it is 
usually criticized as an old-fashioned form 
of science. However, according to him "done 
well, NH could provide a rich and informative 
encounter with the nonhuman world that 
may be essential for a successful program 

in conservation and Earth stewardship … 
[because] patient observation must be valued 
as an essential first step in the scientific 
method". He thus recognized an explicit role 
for NH in the method of science, although not 
delving into that role.

Elton (1927) had stated that “ecology is a 
new name for a very old subject. It simply 
means scientific NH”. His assertion opened a 
venerable tradition that maintains that ecology 
is rooted in NH or that NH fuels ecology (Jaksic 
1999; Anderson 2017; Cousens 2023; Friedman 
and Van Natto 2023). The relationship between 
NH and ecology most frequently invoked 
in the literature is that initial observations 

https://doi.org/10.25260/EA.25.35.1.0.2482



₄₄                                                                    L M����� � FM J�����                                                                            E������ ��� ������� �������                                                                       ₄₅Ecología Austral 35:043-052

of NH give rise to working [ecological] 
hypotheses that could then be tested, leading 
to generalization and theoretical advance 
(Anderson 2017; Friedman and Van Natto 
2023). According to those authors, the 
intertwined histories of the two fields show 
that most theoretical breakthroughs are 
preceded by the observational work of NH.

Calling attention to a possible linkage in the 
opposite direction, Jaksic (1999) noted that 
sometimes NH information arises as a by-
product of rigorous science, aimed at testing 
hypotheses. The apparent links between 
ecological research and NH, therefore, 
require further study, especially because some 
authors deny any productive relationship 
between them. For example, Fleischner (2001) 
affirmed that NH is “a practice of intentional, 
focused attentiveness and receptivity to 
the more-than-human world, guided by 
honesty and accuracy", and Peters (1991) 
considered NH as "an art, a knowledge for 
individual consumption, the goal of which is 
the subjective development of the individual 
practitioner and, therefore, a knowledge that 
cannot be shared like the predictive power 
of a scientific theory”. Indeed, Peters (1991) 
went further by emphasizing the distinction 
between these two disciplines: "… the 
historical explanations [typical of NH] have 
their legitimate purposes, but we gain nothing 
by confusing these with science or allowing 
them to supplant predictive power" (see also 
Cousens 2023).

In this essay we propose that there are 
strong links between NH and ecological 
research, although some of them are seldom 
explicitly considered in the literature. Our 
first thesis is that NH observation and 
description is an essential part of detecting 
and characterizing research problems in 
ecology, but they are only one source (among 
several others) for inspiring deep ecological-
evolutionary research hypotheses. In other 
words, although patient observation may be 
valued as helping problematization, its role 
in hypothesis generation is to be nuanced. 
Second, we propose a role for NH during 
hypothesis testing, given that NH information 
provides essential assumptions that articulate 
with theory and fuel the scientific method of 
predictive ecology. We will show several 
examples of this from articles that recently 
appeared in Revista Chilena de Historia 
Natural and Ecología Austral, and will ponder 
some possible advantages of adhering to our 
proposition.

I� ������� ������� � ����� ���� �� 
���������� ���������

Research problems are knowledge gaps that, 
in principle, can be addressed in a promising 
way and which —to be authentic— must arise 
in the context of some background knowledge 
rather than in a vacuum (Bunge 1998; Marone 
2019). Some examples follow: Why is the 
ground dove Columbina picui observed less 
frequently in urban settings than in peri-urban 
areas of some Argentine cities, if it is an urban-
tolerant species (Leveau et al. 2017; Camín et al. 
2022)? How can the southernmost lizard in the 
world, Liolaemus magellanicus, withstand the 
low temperature and high humidity typical of 
its habitat (Jaksic 2022)? Why does Zonotrichia 
capensis, a granivorous bird with a very broad 
diet of grass and forb seeds, abandon grazed 
areas undergoing the loss of grass seeds but 
not of forb seeds (Sagario et al. 2020)? These 
problems, here stated as questions, arise 
from the clash of certain specific observation 
of NH with some background knowledge or 
‘expectation’. In other words, the observation 
was not expected according to some plausible 
hypothesis as it provides potentially 
contradicting evidence. In the above examples, 
we expected that the urban tolerant C. picui 
would prevail in the cities rather than in their 
surroundings, that lizards with a typical 
metabolism would not reach regions with low 
temperatures and high humidity, and that Z. 
capensis would not abandon sites with high 
forb-seed density. Failure to observe these 
well-founded expectations creates respective 
scientific problems. Summing up, NH 
observations are the first steps of the method 
of science when they are employed to detect 
research problems, but acting not as isolated 
observations but rather as observations that 
challenge some theoretical expectation (Bunge 
1998).

What about the relationship of NH with 
deep ecological hypotheses? A hypothesis 
is a testable assertion with some degree of 
generality proposed to answer some scientific 
question (Bunge 1998). More often than not, 
such answers are causal explanations (i.e., 
deep hypotheses). In the above examples it 
could be that C. picui is intolerant of certain 
perceived threats (e.g., presence of humans) 
and consequently develops risk-taking 
or escape behavior in the cities, that L. 
magellanicus has adapted its thermoregulatory 
capacity to harsh environments, and that Z. 
capensis —despite its broad diet— is not an 
opportunistic consumer but an expansive-
specialist consumer that always prefers grass 
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over forb seeds. Mechanisms like risk-taking 
behavior and adaptation, and conditions 
like being an expansive-specialist consumer 
cannot be observed directly, and because 
NH relies heavily on attentive observation, 
there is little that NH can do for producing 
explanatory hypotheses in ecology and 
evolutionary Biology. Ecological explanations 
require contact with the unobservable objects 
or mechanisms of the theoretical ‘world’, 
objects and processes that are not directly 
available even to attentive observers (Laudan 
1981; Allen 2001; Bunge 2001; Peterson 2020). 

In short, NH cannot provide explanatory (e.g., 
causal) hypotheses per se.

Notwithstanding, low-level,  pheno_ 
menological or pattern hypotheses that 
arise through inductive reasoning have a 
more clear-cut relationship with NH. Some 
ecological rules or regularities (e.g., Kleiber’s 
allometry, population-dynamics equations, or 
macroecological patterns) may be considered 
as more sophisticated developments from 
initial correlations born from NH. Then, if 
patient observation is to have a role in the 

Figure 1. The hypothetico-deductive method outlined to test an a priori hypothesis. On the right side, the assumptions 
regarding data gathering and analyses (e.g., about the sampling design, techniques and materials used in the field or 
the lab, as well as the statistical analyses used to draw inferences) are emphasized. On the left side of the schematic, 
the assumptions highlighted are those corresponding to the starting theories used together with the initial conditions 
necessary to deduce the working hypotheses and predictions to be tested (see Marone 2024). Our thesis is that a 
fundamental role of natural history during ecological research is to provide critical assumptions to deduce hypotheses 
and predictions as well as to collect meaningful data (evidence). Examples of its use in ecological research are given 
in Table 1.
Figura 1. Resumen del método hipotético deductivo empleado para poner a prueba una hipótesis concebida a priori. 
A la derecha de la prueba, los supuestos vinculados con la obtención y el análisis de datos (e.g., los que subyacen las 
técnicas y materiales empleados en el campo o el laboratorio y los asociados al análisis estadístico usado para hacer las 
inferencias). A la izquierda del esquema, las hipótesis y teorías de partida que, junto con algunas condiciones iniciales 
pertinentes, se emplean para deducir las hipótesis de trabajo y sus predicciones (véase Marone 2024). Proponemos que 
el conocimiento de historia natural cumple un rol fundamental en la investigación proveyendo supuestos esenciales 
para deducir las hipótesis y predicciones, y para colectar la evidencia necesaria para ponerlas a prueba. Ejemplos de 
este uso en la investigación ecológica se entregan en la Tabla 1.

Table 1. Collection of articles from volumes 93-97 (2020-2024) of Revista Chilena de Historia Natural, published by 
Sociedad de Biología de Chile, and from volume 34 (2024) of Ecología Austral, published by Asociación Argentina de 
Ecología. We only include papers with explicit or detectable biological hypotheses and/or predictions to facilitate the 
search of a) some antecedent theories or more general hypotheses and/or patterns —e.g., a correlation— implicitly 
or explicitly used to deduce the working hypothesis or prediction; b) some assumptions employed —along with 
the theories, more general hypotheses, or patterns— to deduce the working hypotheses or predictions, and c) some 
assumptions used to justify the experimental design or the techniques used to collect data —our objective here is to 
highlight that those assumptions are strongly anchored in natural history knowledge—. Our assessment of each paper 
includes the detection of examples of (a), (b) or (c), but it does not intend to exhaust all the possible examples present 
in each article. Texts are usually transcribed literally, in the language they appeared in the journal, although in a few 
cases paragraphs were shortened seeking simplicity. Our added comments appear in square brackets. The transcribed 
texts do not include the original bibliographic citations, which can be found in the corresponding open-access papers. 
Other articles that appeared in the journal but that do not mention hypotheses explicitly could have been included in 
our analysis, but we did not because our assessments may not faithfully correspond with the original authors’ aims. 
Our selection and classification of the texts do not imply any epistemological or methodological appraisal of the articles. 
* TANS: theory of adaptation by natural selection.
Tabla 1. Colección de artículos seleccionados de los volúmenes 93-97 (2020-2024) de la Revista Chilena de Historia 
Natural, publicada por la Sociedad de Biología de Chile, y del volumen 34 (2024) de Ecología Austral, publicada por 
la Asociación Argentina de Ecología. Solo incluimos artículos con hipótesis o predicciones biológicas explícitas o 
detectables para facilitar la búsqueda de a) algunas teorías antecedentes o hipótesis o patrones más generales (por 
ejemplo, una correlación) utilizados implícita o explícitamente para deducir las hipótesis de trabajo o sus predicción; b) 
algunos supuestos empleados —junto con las teorías, hipótesis más generales o patrones— para deducir las hipótesis 
de trabajo o sus predicciones, y c) algunos supuestos utilizados para justificar el diseño experimental o las técnicas para 
recopilar datos —nuestro objetivo aquí es resaltar que esos supuestos están fuertemente anclados en el conocimiento 
de la historia natural—. Nuestra evaluación de cada artículo incluye la detección de ejemplos de (a), (b) o (c), pero 
no pretende agotar todos los ejemplos presentes en cada artículo. Los textos suelen transcribirse literalmente, en el 
idioma en que aparecieron en la revista, aunque en algunos casos se resumió algún párrafo por simplicidad. Nuestros 
comentarios agregados aparecen entre corchetes. Los textos transcritos no incluyen las citas bibliográficas originales, 
que se pueden encontrar en los correspondientes artículos de acceso abierto. Otros artículos que aparecieron en las 
revistas pero que no mencionan explícitamente hipótesis podrían haberse incluido en nuestro análisis, pero no lo 
hicimos porque nuestro análisis podría no corresponder fielmente a los objetivos originales de los autores. Nuestra 
selección y clasificación de los textos no implica ninguna valoración epistemológica o metodológica de los artículos. * 
TANS: teoría de la adaptación por selección natural.
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scientific method, this role would be more 
directly tied to the origin of ecological-research 
problems than to the origin of mechanismic, 
explanatory research hypotheses, albeit some 
empirical rules of ecology can be deemed as 
an offspring of NH.

N������ ������� ���� �� 
����������� �� ���������� 

��������
Hypothesis alone does not make specific 

predictions on its own. A great deal of extra 
theory and data about initial conditions 
(i.e., assumptions) are required to make any 
forecasts at all, let alone precise predictions 
(Colyvan and Ginzburg 2003). This can be 
seen on the left side of Figure 1, a schematic 
of hypothesis-driven research. Testing 
more or less formal hypotheses with the 
hypothetico-deductive method (Popper 1959; 
Jaksic 1981; Bunge 1998; Marone and Galetto 
2011) requires deducing such hypotheses or 
predictions (second column in Table 1). The 
premises of the deduction are some starting 
theories or general hypotheses (third column 
in Table 1) along with other assumptions or 
initial conditions. The knowledge supporting 
these initial conditions is often based on NH 
(fourth column in Table 1): definitions (e.g., 
resilience, social structure, dispersal barrier, 
avoidance behavior), patterns inferred from 
previous results on the species studied (e.g., 
distribution, seed dormancy mechanisms, time 
frame of activity, diet, defensive-, reproductive- 
or feeding-behaviors), or on their environment 
(e.g., soil, climate, disturbance) (see Table 1 for 
detailed examples).

There is yet another way that NH plays a role 
in hypothesis testing, this time associated with 
the right side of the scientific method depicted 
in Figure 1. During testing, the data take the 
form of a number of observational statements 
that should reflect some facts in nature. Well-
validated data are therefore those that reliably 
correspond to the facts, which depend on the 
careful consideration of the assumptions 
that surround data gathering (Bunge 1998; 
Marone 2024). Was sampling carried out in the 
appropriate season? Were species identified 
correctly? Did the study design (e.g., the 
distance between sampling units) assure 
sampling independence? Were guilds or 
functional groups defined adequately? Was the 
bait in the traps effective in catching the target 
species? Were the environmental variables 
measured pertinent to the hypothesis? Can 

certain specific behaviors be inferred from the 
empirical indicators used? Did a pilot study 
show that the sampling design was correct? 
(see the last column in Table 1). The answers to 
these questions about data acquisition belong 
among the large amount of extra theory (e.g., 
the fundamentals of the research techniques) 
and data (e.g., NH information) that constitute 
the assumptions in the pursuit of the method of 
science (see Table 1 for detailed examples).

The role of NH as assumptions is important 
because it is clearly detectable in the scientific 
method and justifies assertions like ‘ecology is 
rooted in NH’ or ‘NH fuels ecology’. Although 
NH plays other roles during research 
(e.g., supplying essential observations that 
encourage problematization), its function as 
provider of key assumptions to deduce or 
test hypotheses could explain ‘why ecology 
needs NH’ (Anderson 2017) in a more 
comprehensive way.

M��� �� ��� ������������ 
������� ������� ��� ������� 

�������

Stressing the role of assumptions in ecological 
research

Our epistemological approach brings to light 
the key role that assumptions play during 
research, the recognition of which (e.g., by 
apprentice scientists) could stimulate a more 
careful search for data (i.e., those gathered 
under reasonable assumptions). Trustworthy 
results are necessary to nurture applied 
ecology and to face the ‘reproducibility 
crisis’ (Oza 2023; Marone 2024) because 
the reproducibility of research findings 
constitute a requisite for predictive science, 
and reproducibility failures are among the 
major concerns of the scientific community 
(Baker and Penny 2016; Kaiser 2021). 

The result of the test of a hypothesis depends 
not just on the ‘truth’ of the hypothesis, but 
also on the ‘truth’ of the assumptions for 
testing it (Bunge 1998; Colyvan and Ginzburg 
2003; Marone and Galetto 2011). For example, 
when the hypothesis that functional diversity 
is higher in protected than in perturbed 
environments is put to trial it could be 
confirmed (or refuted) because the hypothesis 
is either true (or false) or because the species 
were incorrectly assigned to certain guilds or 
functional groups (and several combinations 
of verified or falsified hypotheses and 
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assumptions). The reliability of the evidence 
depends on the reliability of the approaches 
used to collect and interpret it. Given that 
our methodological approach emphasizes 
the role of NH in hypothesis testing, it invites 
a systematic review of at least the most critical 
assumptions before reaching any conclusions 
in a given study.

Biological research as a reliable generator of 
natural history information

The results of hypothesis testing in a 
discipline (e.g., behavior, physiology) 
could provide NH information for testing 
hypotheses in other disciplines (e.g., ecology) 
(Jaksic 1999). For example, the results from 
hypothesis-guided research that defined 
the patterns and causes of seed preferences 
by seed-eating birds in the Monte desert of 
Argentina (e.g., Camín et al. 2015; Marone and 
Camín 2022; Marone et al. 2022) were used 
as initial conditions in a subsequent research. 
This conditions —together with a more 
general hypothesis on the feeding behavior 
and habitat selection of the birds— allowed the 
deduction of predictions about dietary shifts 
among different bird species (e.g., specialists 
and generalists) (Marone et al. 2017), or about 
eventual reductions in the populations of these 
birds under grazing or drought conditions 
(Sagario et al. 2020). This interplay of ecology 
and NH —among other reasons— led Jaksic 
(1999) to distinguish between ‘old’ and ‘new’ 
versions of NH. The new version sometimes 
draws on hypothetico-deductive exercises 
based on ‘systematic’ (i.e., not anecdotal) 
observations of, for example, behavior, 
physiology, morphology and genetics, that 
may then act as trustworthy assumptions for 
ecological research.

The role for natural history in predictive ecology
Although Anderson (2017) recognized that 

NH "began as a descriptive practice [which 
aims at] spending as much time as possible 
examining animals in the outdoors” and 
that its “important goals … are always to get 
the data, collect the specimen, and have the 
experience”, he unexpectedly asserted that 
“such endeavors would not represent data 
collection for the sake of data collection”. 
According to Anderson (2017), by integrating 
information over broad areas with the help of 
current technologies, NH would avoid sheer 

data gathering and “lead to novel hypotheses 
and theoretical explanations”. As has been 
mentioned above, a direct path from NH 
to theoretical explanation is not supported. 
Nevertheless, NH —far from just being a local, 
historically situated, contingent and anecdotal 
type of knowledge— plays a detectable and 
precise role as assumptions during ecological 
hypothesis testing. In so doing, although NH 
is not deep theoretical knowledge by itself, 
it contributes to predictive and explanatory 
ecology. We can thus hypothesize that when 
Peters (1991) asserted that we gain nothing 
by confusing NH with science or allowing 
historical explanation to supplant predictive 
power, he had some descriptive or anecdotal-
based version of NH in mind and not its role 
as provider of premises of ecological research 
involved in prediction.

Authors that have argued about the existence 
of authentic ecological laws have sometimes 
emphasized the methodological similitudes 
between physics and ecology (Berryman 
2003; Colyvan and Ginzburg 2003, 2010). 
According to them, the laws of nature describe 
the dispositions that natural systems have to 
behave in certain ways in idealized setups. In 
real setups the natural systems have the same 
tendencies, but their behavior is different 
because of the influence of the variable ‘initial 
conditions’, which affects the process in nature. 
Just as in physics, the accurate prediction of 
the orbit of Uranus by using Newton’s law of 
gravitation required the consideration of the 
appropriate initial conditions (i.e., concerning 
the correct number of planets, their masses 
and distances from each other), ecological 
dispositional laws also need to be articulated 
with the appropriate NH information that 
-acting as biological initial conditions- help 
formulate the predictions to test hypotheses 
or theories, and to inform the application of 
ecological knowledge.
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