
Prompt: 

This is a relatively short-term side project, to be kept separate for other inquires/projects. It 
focuses on a group of terms pertaining to ecology, specifically designated categories, often 
geographical or ecological. I will list some of these. I want you to group them into related 
categories or expansions of some ecological dimensions, define each term, include 
additional omitted terms that fill out the conceptual picture, and describe the 
interrelations among these terms. Starting set of terms: ecosystem, ecology, ecotype, 
ecotope, phenotype, genotype, ecoregion, phenoregion. 

Response: 

Ecoterms: A Conceptual Taxonomy of Ecological Terminology 

This is a useful, self-contained project. I suggest we approach it as a conceptual taxonomy, 
rather than simply a glossary: identifying families of related terms, defining each, adding 
important missing terms, and examining how they relate across scales and dimensions. 

Your initial eight terms are particularly interesting because they belong to several different 
conceptual families. Some describe ecological systems, others geographical units, others 
the characteristics of organisms, and still others the relationship between organisms and 
their environments. 

One important distinction is that these terms do not all belong to a single hierarchy. Rather, 
they describe intersecting dimensions of ecological reality. 

1. Preliminary grouping 

Conceptual family Starting terms Additional terms worth including 

Ecological science and 
systems 

Ecology, ecosystem 
Community, population, biosphere, 
biome 

Ecological places and 
spatial units 

Ecotope, ecoregion Habitat, biotope, ecozone, landscape 

Organism variation and 
adaptation 

Ecotype, genotype, 
phenotype 

Genotypic variation, phenotypic 
plasticity, adaptation 

Phenological and 
geographical patterns 

Phenoregion 
Phenology, phenophase, 
phenological gradient 



Ecological relationships 
and functions 

— 
Niche, ecotone, ecological gradient, 
ecosystem function 

This gives us five families to investigate, although some terms properly belong to more than 
one. 

2. Definitions of the initial eight terms 

Term Definition Distinguishing feature 

Ecology 
The scientific study of relationships among 
organisms and between organisms and their 
physical and biological environments. 

A field of inquiry, not a 
physical entity. 

Ecosystem 
A system consisting of interacting organisms 
and their physical environment, including 
exchanges of energy and matter. 

Emphasizes interactions 
and processes. 

Ecotype 

A genetically differentiated population within a 
species whose characteristics are associated 
with adaptation to particular environmental 
conditions. 

Variation within a species 
associated with local 
environments. 

Ecotope 

A spatially identifiable ecological unit with 
relatively homogeneous environmental 
characteristics, such as soil, moisture, 
topography, and vegetation. 

A local environmental unit; 
definitions vary among 
ecological traditions. 

Phenotype 
The observable or measurable characteristics 
of an organism resulting from interactions 
between its genotype and its environment. 

What an organism actually 
expresses. 

Genotype 
The genetic constitution of an organism, or its 
genetic makeup at specified loci. 

The inherited genetic 
component underlying 
traits. 

Ecoregion 
A geographically defined area characterized by 
broadly similar ecological conditions, 
assemblages, or processes. 

Regional ecological 
organization. 



Phenoregion 
A geographical area identified by similarity in 
seasonal biological timing or patterns, such as 
green-up, flowering, or senescence. 

Regional organization by 
phenological behavior. 

A qualification concerning phenoregion: unlike ecosystem or ecoregion, this term is less 
standardized. It is used particularly in phenological mapping and remote-sensing research, 
where regions are classified by seasonal vegetation dynamics. We should retain it but 
distinguish its specialized usage from more established terminology. 

3. Additional terms that complete the conceptual families 

A. Spatial and ecological organization 

• Microhabitat: A small, localized habitat with distinctive environmental conditions. 

• Habitat: The environment in which an organism or population lives. 

• Biotope: An area with relatively uniform environmental conditions supporting a 
characteristic biological community. 

• Ecotone: A transition zone between ecological communities or systems. 

• Landscape: A spatial mosaic of interacting ecosystems or land-cover units. 

• Biome: A broad ecological formation characterized by climate and dominant 
vegetation, such as temperate deciduous forest. 

• Ecozone: A large biogeographical division, although its meaning varies across 
classification systems. 

B. Organisms and their biological organization 

• Population: Individuals of the same species occupying a defined area and 
potentially interbreeding. 

• Community: Populations of different species interacting in an area. 

• Species: A fundamental biological classification whose precise definition depends 
on the species concept employed. 

• Ecotype: A locally adapted, genetically differentiated population within a species. 

• Phenotypic plasticity: The capacity of a genotype to produce different phenotypes 
under different environmental conditions. 

• Local adaptation: The evolution of characteristics that increase fitness in a 
particular environment. 



C. Environmental and functional relationships 

• Ecological niche: The environmental conditions, resources, and interactions 
governing a species' persistence and ecological role. 

• Environmental gradient: A continuous change in an environmental variable, such as 
moisture, temperature, elevation, or soil chemistry. 

• Ecological succession: Change in community composition and structure over time. 

• Ecosystem function: A process such as primary production, decomposition, or 
nutrient cycling. 

• Ecosystem service: A benefit people obtain from ecosystems, such as pollination or 
water purification. 

D. Temporal and phenological organization 

• Phenology: The study of timing of recurring biological events and their relationships 
with environmental conditions. 

• Phenophase: A recognizable stage in an organism's seasonal or developmental 
cycle, such as flowering or fruit ripening. 

• Phenological gradient: Spatial or environmental variation in the timing of biological 
events. 

• Phenoregion: A region distinguished by similar seasonal biological patterns. 

• Phenological synchrony: Temporal correspondence between biological events, such 
as caterpillar emergence and bird breeding. 

4. Interrelationships: Four organizing dimensions 

Rather than a single tree of terms, I propose four interacting dimensions. 

A conceptual model: spatial, temporal, organismal, and systems dimensions intersect 
rather than forming a strict hierarchy. 

Consider a willow growing in a wet meadow: 

• Its genotype contributes to its inherited characteristics. 

• Its phenotype includes its actual growth form, leaf size, and flowering behavior. 

• Its ecotype, if it belongs to a locally adapted population, reflects evolutionary 
differentiation. 



• Its ecotope is the particular wet-meadow environmental unit it occupies. 

• Its habitat is the environment relevant to its survival and reproduction. 

• Its ecosystem includes the willow, associated organisms, soils, water, and their 
interactions. 

• Its ecoregion places it within a broader geographical ecological context. 

• Its phenology describes the seasonal timing of its growth, flowering, and other 
events. 

This example reveals a particularly important distinction: ecotype refers to a kind of 
organismal population; ecotope refers to a kind of place. Despite their similar spelling, they 
classify different things. 

5. A further distinction: Scale versus kind 

Some ecological terms form approximate spatial scales: 

Biosphere 

Global ecological system 

Biome / Ecozone 

Very broad ecological divisions 

Ecoregion 

Regional ecological patterns 

Landscape / Ecosystem 

Interacting ecological units 

Ecotope / Microhabitat 

Local environmental units 

This is only a heuristic scale diagram. Ecosystems can be very small or encompass entire 
regions; ecotopes and microhabitats are not interchangeable; and ecoregions are not 
necessarily subdivisions of biomes under every classification scheme. 

6. Suggested direction for Ecoterms 

I see three especially worthwhile questions for the next iteration. 



First, classification: Can we develop a reasonably comprehensive vocabulary organized 
around place, organism, system, process, and time? 

Second, dimensionality: Can these terms be located in a multidimensional conceptual 
space, rather than forced into a hierarchy? For example, ecotope principally concerns 
environmental space, whereas phenoregion combines geographical space and temporal 
biological behavior. 

Third, relationships: Which terms represent inclusion, which represent interaction, which 
represent classification, and which represent causal influence? The relationship between 
genotype, phenotype, and environment is fundamentally different from that between 
ecotope and ecoregion. 

I would give particular attention to ecotype, ecotope, ecoregion, and phenoregion. Their 
similarities in construction conceal important differences in biological meaning, spatial 
scale, and classification methodology. 

My suggestion is that we next refine this into a compact, systematic Ecoterms Taxonomy, 
Version 1, with a complete set of definitions and an explicit account of the relationships 
among them. That would provide a useful reference artifact without turning this short-term 
project into a larger ecological research undertaking. 

 

--o— 

Prompt: 

Ok. Let’s expand this into a compact, systematic Ecoterms Taxonomy, Version 1, with a 
complete set of definitions and an explicit account of the relationships among them. 

Response: 

Ecoterms: A Systematic Taxonomy of Ecological Concepts 

A conceptual glossary organized by ecological dimensions, spatial scales, biological 
organization, and relationships. 

1. Purpose and organizing principles 

Ecological terminology describes a complex reality in which organisms, environments, 
geographical regions, biological processes, and time interact. These concepts cannot be 
adequately represented by a single hierarchy. 



This taxonomy organizes 37 terms into six related families. Each term is defined, situated 
within its conceptual family, and related to other terms. 

Four distinctions guide the taxonomy: 

1. Entity versus process: What exists, as opposed to what happens. 

2. Organism versus environment: Biological characteristics as opposed to 
environmental conditions. 

3. Spatial scale: Local environmental units through regional and global systems. 

4. Classification versus causation: Terms that group similar phenomena versus those 
that explain their interactions. 

The classifications are conceptual rather than mutually exclusive. Some terms necessarily 
belong to several dimensions. 

2. The six families of ecological terms 

A 

Ecological systems 

Ecology, ecosystem, biosphere 

B 

Spatial organization 

Ecotope, ecoregion, habitat 

C 

Biological organization 

Species, population, community 

D 

Genetics & adaptation 

Genotype, phenotype, ecotype 

E 

Temporal organization 

Phenology, phenoregion 



F 

Functions & interactions 

Niche, ecotone, succession 

Six complementary perspectives on the same ecological reality. The families organize 
vocabulary, not independent ecological compartments. 

3. Definitions 

A. Ecological science and systems 

Term Definition 

Ecology 
The scientific study of interactions among organisms and between 
organisms and their environments. 

Ecosystem 
A functional system comprising biological communities, their physical 
environment, and exchanges of energy and matter. 

Biosphere 
The global domain of life and its interactions with Earth's atmosphere, 
hydrosphere, and lithosphere. 

Biome 
A broad ecological formation characterized principally by climate, 
dominant vegetation, and associated organisms. 

Ecosystem 
structure 

The composition and physical or biological arrangement of ecosystem 
components. 

Ecosystem 
dynamics 

Changes in ecosystem structure, composition, and processes through 
time. 

B. Spatial and environmental organization 

Term Definition 

Ecotope 
A spatial ecological unit characterized by relatively homogeneous 
environmental conditions, commonly including terrain, soils, hydrology, 
and vegetation. Its precise criteria depend on the classification system. 

Ecoregion 
A geographically defined area distinguished by relatively consistent 
patterns of ecological conditions, biological assemblages, and processes. 



Ecozone 
A broad ecological or biogeographical division. Usage varies: some 
systems treat ecozones as continental-scale biogeographical regions, 
while others use the term for environmentally classified areas. 

Biotope 
A geographical area with characteristic environmental conditions 
associated with a particular biological community. 

Habitat 
The environment and resources used by an organism, population, or 
species. Habitat is organism-relative. 

Microhabitat A localized part of a habitat with distinctive environmental conditions. 

Landscape 
A spatial mosaic of interacting ecological, geological, and land-cover 
units. 

Ecological 
gradient 

A continuous spatial or temporal change in an environmental condition or 
ecological characteristic. 

C. Biological organization 

Term Definition 

Organism An individual living entity. 

Species 
A fundamental biological classification of related organisms, with 
boundaries determined according to an applicable species concept. 

Population 
Individuals of the same species occupying a specified area during a 
specified period, with demographic or reproductive connections. 

Community 
Populations of different species co-occurring and potentially interacting 
within a defined area. 

Assemblage 
A collection of organisms, usually grouped by taxonomy, function, or 
occurrence, without necessarily implying strong interactions. 

Functional 
group 

Organisms grouped by shared ecological roles, traits, or effects rather than 
solely by taxonomic relationships. 

D. Genetics, expression, and adaptation 

Term Definition 



Genotype 
The genetic constitution of an organism, or its genetic makeup at 
particular loci. 

Phenotype 
The observable or measurable characteristics of an organism arising 
from genetic, environmental, and developmental influences. 

Ecotype 
A genetically differentiated population within a species associated with 
adaptation to a particular environmental setting. 

Phenotypic 
plasticity 

The capacity of a genotype to express different phenotypes under 
different environmental conditions. 

Local 
adaptation 

Evolutionary differentiation that produces higher fitness in a local 
environment relative to alternative environments or populations. 

Genetic 
variation 

Differences in genetic composition among individuals or populations. 

E. Temporal and phenological organization 

Term Definition 

Phenology 
The study of the timing of recurring biological events and their 
relationships with seasonal and environmental conditions. 

Phenophase 
An identifiable stage or event in a recurring biological cycle, such as 
budburst, flowering, or fruit ripening. 

Phenoregion 
A geographical area delineated by similarity in seasonal biological 
timing or vegetation dynamics, often using remotely sensed 
phenological patterns. 

Phenological 
gradient 

A systematic variation in biological timing across space or 
environmental conditions. 

Phenological 
synchrony 

The degree of temporal correspondence between recurring biological 
events, within or among organisms or species. 

F. Ecological relationships and processes 

Term Definition 



Ecological niche 
The environmental conditions, resources, and biotic interactions 
defining a species' capacity to persist and its ecological role. 

Ecotone A transition zone between adjacent ecological communities or systems. 

Ecological 
succession 

Change in the composition and structure of ecological communities 
over time. 

Ecosystem 
function 

A biological, chemical, or physical process contributing to ecosystem 
operation, such as decomposition or nutrient cycling. 

Ecosystem 
service 

A contribution of ecosystems to human well-being, such as pollination, 
water purification, or climate regulation. 

4. Relationships among the terms 

The vocabulary becomes more useful when we specify not only definitions but also the 
kinds of relationships that connect terms. 

I propose six relationship types. 

Relationship Meaning Example 

Contains One entity includes others 
An ecosystem contains populations and 
communities. 

Part of 
An entity belongs to a larger 
unit 

A local ecotope may be part of an 
ecoregion. 

Characterized 
by 

Properties distinguish an 
entity 

An ecoregion is characterized by 
ecological patterns. 

Influences One factor affects another 
Environmental conditions influence 
phenotype. 

Changes 
through 

A process modifies an entity 
over time 

Succession changes community 
composition. 

Classified by A criterion defines categories 
Phenoregions are classified by 
phenological patterns. 

These are not interchangeable relationships. For example, a phenotype is influenced by 
environmental conditions, whereas an ecoregion is defined by ecological classification 
criteria. 



Relationship network 

Simplified conceptual network. Environmental and organismal dimensions interact within 
ecosystems, while temporal processes modify both. 

5. Distinctions requiring particular care 

Several terms are deceptively similar. These distinctions are important for precise 
ecological reasoning. 

Ecotope versus ecotype. An ecotope is a spatial ecological unit; an ecotype is a genetically 
differentiated population. Ecotopes may provide the selective environments in which 
ecotypes evolve, but one does not automatically imply the other. 

Ecotope versus habitat. An ecotope is generally defined through environmental 
characteristics. Habitat is defined relative to an organism's requirements. The same 
ecotope may provide suitable habitat for one species but not another. 

Ecotope versus biotope. Both identify relatively distinctive ecological places. Ecotope 
classifications often emphasize combinations of abiotic and biotic environmental 
conditions; biotope classifications frequently emphasize the relationship between a place 
and its characteristic community. Usage overlaps. 

Ecosystem versus ecoregion. An ecosystem is defined by interacting components and 
processes. An ecoregion is a geographical classification. Ecosystems occur within and 
across ecoregions, and their boundaries need not coincide. 

Ecoregion versus phenoregion. Ecoregions are classified by broader ecological 
characteristics; phenoregions by seasonal biological patterns. Their boundaries may 
overlap, diverge, or change under different classification criteria. 

Genotype versus phenotype. Genotype refers to genetic makeup. Phenotype refers to 
expressed characteristics. Phenotypes depend on genetic, environmental, and 
developmental interactions. 

Ecotype versus phenotypic plasticity. Ecotypes involve genetically based differentiation 
among populations. Plasticity permits one genotype to produce different phenotypes 
under different conditions. Observed differences alone do not establish the existence of 
ecotypes. 

Ecotone versus ecological gradient. An ecotone is a transition zone between communities 
or systems. A gradient is continuous variation in a measured factor. Ecotones often occur 
along gradients but are not equivalent to them. 



6. Spatial scale and biological scale are different hierarchies 

Spatial organization and biological organization should not be collapsed into one ordering. 

Spatial perspective 

Broad to local, approximately 

Biosphere 

Biome / Ecozone 

Ecoregion 

Landscape 

Ecotope 

Microhabitat 

Biological perspective 

Organizational levels 

Biosphere 

Ecosystem 

Community 

Population 

Organism 

Genotype / traits 

The diagrams show conceptual progression, not strict containment. Ecosystems have 
variable spatial extents, and genotype is an attribute of organisms rather than a smaller 
biological community level. 

7. An integrated example 

Consider a native shrub growing beside a stream in a temperate forest landscape. 

Its genotype contributes to inherited traits. Its actual height, branching pattern, leaf 
structure, and fruit production constitute aspects of its phenotype. Some of those traits 
may change through phenotypic plasticity in response to moisture, light, or temperature. 



The shrub occupies an ecotope characterized by particular soils, topography, hydrology, 
and vegetation. That ecotope provides part of the shrub's habitat. The shrub belongs to a 
population, potentially including genetically differentiated ecotypes if local adaptation has 
occurred. 

The shrub interacts with other organisms in a community and participates in an ecosystem 
through photosynthesis, nutrient exchange, and food-web relationships. Its ecological 
niche includes the conditions permitting its persistence and its relationships with 
competitors, pollinators, herbivores, and seed dispersers. 

The timing of its flowering and fruit production constitutes aspects of its phenology. Those 
events may be synchronized with pollinator activity or seasonal bird migration. 

The landscape belongs to an ecoregion, while its seasonal vegetation dynamics may also 
place it within a particular phenoregion. These two classifications provide different 
geographical descriptions of the same location. 

This example illustrates the principal proposition of the taxonomy: a single ecological entity 
can be described simultaneously through genetic, organismal, spatial, functional, and 
temporal dimensions. Ecoterms: A Conceptual Taxonomy of Ecological Terminology 

This is a useful, self-contained project. I suggest we approach it as a conceptual taxonomy, 
rather than simply a glossary: identifying families of related terms, defining each, adding 
important missing terms, and examining how they relate across scales and dimensions. 

Your initial eight terms are particularly interesting because they belong to several different 
conceptual families. Some describe ecological systems, others geographical units, others 
the characteristics of organisms, and still others the relationship between organisms and 
their environments. 

One important distinction is that these terms do not all belong to a single hierarchy. Rather, 
they describe intersecting dimensions of ecological reality. 

1. Preliminary grouping 

Conceptual family Starting terms Additional terms worth including 

Ecological science and 
systems 

Ecology, ecosystem 
Community, population, biosphere, 
biome 

Ecological places and 
spatial units 

Ecotope, ecoregion Habitat, biotope, ecozone, landscape 



Organism variation and 
adaptation 

Ecotype, genotype, 
phenotype 

Genotypic variation, phenotypic 
plasticity, adaptation 

Phenological and 
geographical patterns 

Phenoregion 
Phenology, phenophase, 
phenological gradient 

Ecological relationships 
and functions 

— 
Niche, ecotone, ecological gradient, 
ecosystem function 

This gives us five families to investigate, although some terms properly belong to more than 
one. 

2. Definitions of the initial eight terms 

Term Definition Distinguishing feature 

Ecology 
The scientific study of relationships among 
organisms and between organisms and their 
physical and biological environments. 

A field of inquiry, not a 
physical entity. 

Ecosystem 
A system consisting of interacting organisms 
and their physical environment, including 
exchanges of energy and matter. 

Emphasizes interactions 
and processes. 

Ecotype 

A genetically differentiated population within a 
species whose characteristics are associated 
with adaptation to particular environmental 
conditions. 

Variation within a species 
associated with local 
environments. 

Ecotope 

A spatially identifiable ecological unit with 
relatively homogeneous environmental 
characteristics, such as soil, moisture, 
topography, and vegetation. 

A local environmental unit; 
definitions vary among 
ecological traditions. 

Phenotype 
The observable or measurable characteristics 
of an organism resulting from interactions 
between its genotype and its environment. 

What an organism actually 
expresses. 

Genotype 
The genetic constitution of an organism, or its 
genetic makeup at specified loci. 

The inherited genetic 
component underlying 
traits. 



Ecoregion 
A geographically defined area characterized by 
broadly similar ecological conditions, 
assemblages, or processes. 

Regional ecological 
organization. 

Phenoregion 
A geographical area identified by similarity in 
seasonal biological timing or patterns, such as 
green-up, flowering, or senescence. 

Regional organization by 
phenological behavior. 

A qualification concerning phenoregion: unlike ecosystem or ecoregion, this term is less 
standardized. It is used particularly in phenological mapping and remote-sensing research, 
where regions are classified by seasonal vegetation dynamics. We should retain it but 
distinguish its specialized usage from more established terminology. 

3. Additional terms that complete the conceptual families 

A. Spatial and ecological organization 

• Microhabitat: A small, localized habitat with distinctive environmental conditions. 

• Habitat: The environment in which an organism or population lives. 

• Biotope: An area with relatively uniform environmental conditions supporting a 
characteristic biological community. 

• Ecotone: A transition zone between ecological communities or systems. 

• Landscape: A spatial mosaic of interacting ecosystems or land-cover units. 

• Biome: A broad ecological formation characterized by climate and dominant 
vegetation, such as temperate deciduous forest. 

• Ecozone: A large biogeographical division, although its meaning varies across 
classification systems. 

B. Organisms and their biological organization 

• Population: Individuals of the same species occupying a defined area and 
potentially interbreeding. 

• Community: Populations of different species interacting in an area. 

• Species: A fundamental biological classification whose precise definition depends 
on the species concept employed. 

• Ecotype: A locally adapted, genetically differentiated population within a species. 



• Phenotypic plasticity: The capacity of a genotype to produce different phenotypes 
under different environmental conditions. 

• Local adaptation: The evolution of characteristics that increase fitness in a 
particular environment. 

C. Environmental and functional relationships 

• Ecological niche: The environmental conditions, resources, and interactions 
governing a species' persistence and ecological role. 

• Environmental gradient: A continuous change in an environmental variable, such as 
moisture, temperature, elevation, or soil chemistry. 

• Ecological succession: Change in community composition and structure over time. 

• Ecosystem function: A process such as primary production, decomposition, or 
nutrient cycling. 

• Ecosystem service: A benefit people obtain from ecosystems, such as pollination or 
water purification. 

D. Temporal and phenological organization 

• Phenology: The study of timing of recurring biological events and their relationships 
with environmental conditions. 

• Phenophase: A recognizable stage in an organism's seasonal or developmental 
cycle, such as flowering or fruit ripening. 

• Phenological gradient: Spatial or environmental variation in the timing of biological 
events. 

• Phenoregion: A region distinguished by similar seasonal biological patterns. 

• Phenological synchrony: Temporal correspondence between biological events, such 
as caterpillar emergence and bird breeding. 

4. Interrelationships: Four organizing dimensions 

Rather than a single tree of terms, I propose four interacting dimensions. 

A conceptual model: spatial, temporal, organismal, and systems dimensions intersect 
rather than forming a strict hierarchy. 

Consider a willow growing in a wet meadow: 



• Its genotype contributes to its inherited characteristics. 

• Its phenotype includes its actual growth form, leaf size, and flowering behavior. 

• Its ecotype, if it belongs to a locally adapted population, reflects evolutionary 
differentiation. 

• Its ecotope is the particular wet-meadow environmental unit it occupies. 

• Its habitat is the environment relevant to its survival and reproduction. 

• Its ecosystem includes the willow, associated organisms, soils, water, and their 
interactions. 

• Its ecoregion places it within a broader geographical ecological context. 

• Its phenology describes the seasonal timing of its growth, flowering, and other 
events. 

This example reveals a particularly important distinction: ecotype refers to a kind of 
organismal population; ecotope refers to a kind of place. Despite their similar spelling, they 
classify different things. 

5. A further distinction: Scale versus kind 

Some ecological terms form approximate spatial scales: 

Biosphere 

Global ecological system 

Biome / Ecozone 

Very broad ecological divisions 

Ecoregion 

Regional ecological patterns 

Landscape / Ecosystem 

Interacting ecological units 

Ecotope / Microhabitat 

Local environmental units 



This is only a heuristic scale diagram. Ecosystems can be very small or encompass entire 
regions; ecotopes and microhabitats are not interchangeable; and ecoregions are not 
necessarily subdivisions of biomes under every classification scheme. 

6. Suggested direction for Ecoterms 

I see three especially worthwhile questions for the next iteration. 

First, classification: Can we develop a reasonably comprehensive vocabulary organized 
around place, organism, system, process, and time? 

Second, dimensionality: Can these terms be located in a multidimensional conceptual 
space, rather than forced into a hierarchy? For example, ecotope principally concerns 
environmental space, whereas phenoregion combines geographical space and temporal 
biological behavior. 

Third, relationships: Which terms represent inclusion, which represent interaction, which 
represent classification, and which represent causal influence? The relationship between 
genotype, phenotype, and environment is fundamentally different from that between 
ecotope and ecoregion. 

I would give particular attention to ecotype, ecotope, ecoregion, and phenoregion. Their 
similarities in construction conceal important differences in biological meaning, spatial 
scale, and classification methodology. 

My suggestion is that we next refine this into a compact, systematic Ecoterms Taxonomy, 
Version 1, with a complete set of definitions and an explicit account of the relationships 
among them. That would provide a useful reference artifact without turning this short-term 
project into a larger ecological research undertaking. 

Ok. Let’s expand this into a compact, systematic Ecoterms Taxonomy, Version 1, with a 
complete set of definitions and an explicit account of the relationships among them. 

ECOTERMS · VERSION 1.0 · OCTOBER 2026 

Ecoterms: A Systematic Taxonomy of Ecological Concepts 

A conceptual glossary organized by ecological dimensions, spatial scales, biological 
organization, and relationships. 

1. Purpose and organizing principles 

Ecological terminology describes a complex reality in which organisms, environments, 
geographical regions, biological processes, and time interact. These concepts cannot be 
adequately represented by a single hierarchy. 



This taxonomy organizes 37 terms into six related families. Each term is defined, situated 
within its conceptual family, and related to other terms. 

Four distinctions guide the taxonomy: 

1. Entity versus process: What exists, as opposed to what happens. 

2. Organism versus environment: Biological characteristics as opposed to 
environmental conditions. 

3. Spatial scale: Local environmental units through regional and global systems. 

4. Classification versus causation: Terms that group similar phenomena versus those 
that explain their interactions. 

The classifications are conceptual rather than mutually exclusive. Some terms necessarily 
belong to several dimensions. 

2. The six families of ecological terms 

A 

Ecological systems 

Ecology, ecosystem, biosphere 

B 

Spatial organization 

Ecotope, ecoregion, habitat 

C 

Biological organization 

Species, population, community 

D 

Genetics & adaptation 

Genotype, phenotype, ecotype 

E 

Temporal organization 

Phenology, phenoregion 



F 

Functions & interactions 

Niche, ecotone, succession 

Six complementary perspectives on the same ecological reality. The families organize 
vocabulary, not independent ecological compartments. 

3. Definitions 

A. Ecological science and systems 

Term Definition 

Ecology 
The scientific study of interactions among organisms and between 
organisms and their environments. 

Ecosystem 
A functional system comprising biological communities, their physical 
environment, and exchanges of energy and matter. 

Biosphere 
The global domain of life and its interactions with Earth's atmosphere, 
hydrosphere, and lithosphere. 

Biome 
A broad ecological formation characterized principally by climate, 
dominant vegetation, and associated organisms. 

Ecosystem 
structure 

The composition and physical or biological arrangement of ecosystem 
components. 

Ecosystem 
dynamics 

Changes in ecosystem structure, composition, and processes through 
time. 

B. Spatial and environmental organization 

Term Definition 

Ecotope 
A spatial ecological unit characterized by relatively homogeneous 
environmental conditions, commonly including terrain, soils, hydrology, 
and vegetation. Its precise criteria depend on the classification system. 

Ecoregion 
A geographically defined area distinguished by relatively consistent 
patterns of ecological conditions, biological assemblages, and processes. 



Ecozone 
A broad ecological or biogeographical division. Usage varies: some 
systems treat ecozones as continental-scale biogeographical regions, 
while others use the term for environmentally classified areas. 

Biotope 
A geographical area with characteristic environmental conditions 
associated with a particular biological community. 

Habitat 
The environment and resources used by an organism, population, or 
species. Habitat is organism-relative. 

Microhabitat A localized part of a habitat with distinctive environmental conditions. 

Landscape 
A spatial mosaic of interacting ecological, geological, and land-cover 
units. 

Ecological 
gradient 

A continuous spatial or temporal change in an environmental condition or 
ecological characteristic. 

C. Biological organization 

Term Definition 

Organism An individual living entity. 

Species 
A fundamental biological classification of related organisms, with 
boundaries determined according to an applicable species concept. 

Population 
Individuals of the same species occupying a specified area during a 
specified period, with demographic or reproductive connections. 

Community 
Populations of different species co-occurring and potentially interacting 
within a defined area. 

Assemblage 
A collection of organisms, usually grouped by taxonomy, function, or 
occurrence, without necessarily implying strong interactions. 

Functional 
group 

Organisms grouped by shared ecological roles, traits, or effects rather than 
solely by taxonomic relationships. 

D. Genetics, expression, and adaptation 

Term Definition 



Genotype 
The genetic constitution of an organism, or its genetic makeup at 
particular loci. 

Phenotype 
The observable or measurable characteristics of an organism arising 
from genetic, environmental, and developmental influences. 

Ecotype 
A genetically differentiated population within a species associated with 
adaptation to a particular environmental setting. 

Phenotypic 
plasticity 

The capacity of a genotype to express different phenotypes under 
different environmental conditions. 

Local 
adaptation 

Evolutionary differentiation that produces higher fitness in a local 
environment relative to alternative environments or populations. 

Genetic 
variation 

Differences in genetic composition among individuals or populations. 

E. Temporal and phenological organization 

Term Definition 

Phenology 
The study of the timing of recurring biological events and their 
relationships with seasonal and environmental conditions. 

Phenophase 
An identifiable stage or event in a recurring biological cycle, such as 
budburst, flowering, or fruit ripening. 

Phenoregion 
A geographical area delineated by similarity in seasonal biological 
timing or vegetation dynamics, often using remotely sensed 
phenological patterns. 

Phenological 
gradient 

A systematic variation in biological timing across space or 
environmental conditions. 

Phenological 
synchrony 

The degree of temporal correspondence between recurring biological 
events, within or among organisms or species. 

F. Ecological relationships and processes 

Term Definition 



Ecological niche 
The environmental conditions, resources, and biotic interactions 
defining a species' capacity to persist and its ecological role. 

Ecotone A transition zone between adjacent ecological communities or systems. 

Ecological 
succession 

Change in the composition and structure of ecological communities 
over time. 

Ecosystem 
function 

A biological, chemical, or physical process contributing to ecosystem 
operation, such as decomposition or nutrient cycling. 

Ecosystem 
service 

A contribution of ecosystems to human well-being, such as pollination, 
water purification, or climate regulation. 

4. Relationships among the terms 

The vocabulary becomes more useful when we specify not only definitions but also the 
kinds of relationships that connect terms. 

I propose six relationship types. 

Relationship Meaning Example 

Contains One entity includes others 
An ecosystem contains populations and 
communities. 

Part of 
An entity belongs to a larger 
unit 

A local ecotope may be part of an 
ecoregion. 

Characterized 
by 

Properties distinguish an 
entity 

An ecoregion is characterized by 
ecological patterns. 

Influences One factor affects another 
Environmental conditions influence 
phenotype. 

Changes 
through 

A process modifies an entity 
over time 

Succession changes community 
composition. 

Classified by A criterion defines categories 
Phenoregions are classified by 
phenological patterns. 

These are not interchangeable relationships. For example, a phenotype is influenced by 
environmental conditions, whereas an ecoregion is defined by ecological classification 
criteria. 



Relationship network 

Simplified conceptual network. Environmental and organismal dimensions interact within 
ecosystems, while temporal processes modify both. 

5. Distinctions requiring particular care 

Several terms are deceptively similar. These distinctions are important for precise 
ecological reasoning. 

Ecotope versus ecotype. An ecotope is a spatial ecological unit; an ecotype is a genetically 
differentiated population. Ecotopes may provide the selective environments in which 
ecotypes evolve, but one does not automatically imply the other. 

Ecotope versus habitat. An ecotope is generally defined through environmental 
characteristics. Habitat is defined relative to an organism's requirements. The same 
ecotope may provide suitable habitat for one species but not another. 

Ecotope versus biotope. Both identify relatively distinctive ecological places. Ecotope 
classifications often emphasize combinations of abiotic and biotic environmental 
conditions; biotope classifications frequently emphasize the relationship between a place 
and its characteristic community. Usage overlaps. 

Ecosystem versus ecoregion. An ecosystem is defined by interacting components and 
processes. An ecoregion is a geographical classification. Ecosystems occur within and 
across ecoregions, and their boundaries need not coincide. 

Ecoregion versus phenoregion. Ecoregions are classified by broader ecological 
characteristics; phenoregions by seasonal biological patterns. Their boundaries may 
overlap, diverge, or change under different classification criteria. 

Genotype versus phenotype. Genotype refers to genetic makeup. Phenotype refers to 
expressed characteristics. Phenotypes depend on genetic, environmental, and 
developmental interactions. 

Ecotype versus phenotypic plasticity. Ecotypes involve genetically based differentiation 
among populations. Plasticity permits one genotype to produce different phenotypes 
under different conditions. Observed differences alone do not establish the existence of 
ecotypes. 

Ecotone versus ecological gradient. An ecotone is a transition zone between communities 
or systems. A gradient is continuous variation in a measured factor. Ecotones often occur 
along gradients but are not equivalent to them. 



6. Spatial scale and biological scale are different hierarchies 

Spatial organization and biological organization should not be collapsed into one ordering. 

Spatial perspective 

Broad to local, approximately 

Biosphere 

Biome / Ecozone 

Ecoregion 

Landscape 

Ecotope 

Microhabitat 

Biological perspective 

Organizational levels 

Biosphere 

Ecosystem 

Community 

Population 

Organism 

Genotype / traits 

The diagrams show conceptual progression, not strict containment. Ecosystems have 
variable spatial extents, and genotype is an attribute of organisms rather than a smaller 
biological community level. 

7. An integrated example 

Consider a native shrub growing beside a stream in a temperate forest landscape. 

Its genotype contributes to inherited traits. Its actual height, branching pattern, leaf 
structure, and fruit production constitute aspects of its phenotype. Some of those traits 
may change through phenotypic plasticity in response to moisture, light, or temperature. 



The shrub occupies an ecotope characterized by particular soils, topography, hydrology, 
and vegetation. That ecotope provides part of the shrub's habitat. The shrub belongs to a 
population, potentially including genetically differentiated ecotypes if local adaptation has 
occurred. 

The shrub interacts with other organisms in a community and participates in an ecosystem 
through photosynthesis, nutrient exchange, and food-web relationships. Its ecological 
niche includes the conditions permitting its persistence and its relationships with 
competitors, pollinators, herbivores, and seed dispersers. 

The timing of its flowering and fruit production constitutes aspects of its phenology. Those 
events may be synchronized with pollinator activity or seasonal bird migration. 

The landscape belongs to an ecoregion, while its seasonal vegetation dynamics may also 
place it within a particular phenoregion. These two classifications provide different 
geographical descriptions of the same location. 

This example illustrates the principal proposition of the taxonomy: a single ecological entity 
can be described simultaneously through genetic, organismal, spatial, functional, and 
temporal dimensions. 

8. Proposed formal structure for subsequent use 

A useful extension would be to assign every term a consistent set of descriptors, making 
the taxonomy easier to compare, search, and eventually represent computationally. 

Explore the eight original terms by their classification attributes 

Ecotope 

Ecotope 

Family Spatial organization 

Conceptual type Spatial unit 

Scale Local 

Primary relationship Part of landscapes; characterized by environmental conditions 

This model could be applied to all 37 terms, using five attributes: name, definition, 
conceptual family, scale, and primary relationships. Additional relationships could be 
recorded as directed links between terms. 

9. Conclusions and scope of Version 1 



The taxonomy supports four conclusions. 

First, ecological vocabulary is multidimensional, not simply hierarchical. Terms describe 
entities, properties, processes, classifications, and scientific disciplines. 

Second, geographical scale and biological organization are separate but interacting 
dimensions. An ecotope, an ecotype, and an ecosystem are fundamentally different 
conceptual objects. 

Third, temporal patterns are essential. Phenology and phenoregions add a dimension not 
adequately captured by conventional spatial ecological classifications. 

Fourth, the relationships among concepts can be represented explicitly, opening the 
possibility of a more formal ecological ontology or reasoning framework. 

Version 1 comprises 37 terms across six families, with definitions, conceptual distinctions, 
relationship types, and an integrated example. It is intended as a compact working 
taxonomy, not a claim that all terms have universally standardized definitions. 

For a possible Version 2, the most valuable refinement would be to distinguish formally 
among physical entities, biological entities, attributes, processes, and classification 
systems. That would provide a more rigorous underlying structure without substantially 
expanding the vocabulary. 

 

 

 


