
An Abstract Framework for Non-Earth-Terrestrial Language: 
Principles of Universal Design and Alien Integration 
Introduction: The Quest for a Universal Yet Alien Tongue 

The endeavor to conceptualize a language framework suitable for non-terrestrial 
intelligence presents a profound intellectual challenge. It requires the distillation of 
fundamental linguistic principles from the diverse tapestry of Earth's languages, while 
simultaneously anticipating the radical alterity that alien biology, cognition, and 
environment might impose. This report outlines such an abstract framework, termed 
the Abstract Non-Earth-Terrestrial Language (ANETL), designed not as a complete 
constructed language, but as a set of generative principles and structural parameters. 
The core objective is to propose a system that could be "inherently integrated" into a 
natural language for a hypothetical alien species, meaning it must be compatible with 
their cognitive and biological makeup, fostering a language that feels "natural" to 
them. 

The inherent paradox lies in leveraging terrestrial linguistic commonalities for a 
non-terrestrial context. Human languages, despite their superficial differences, exhibit 
underlying common features known as "linguistic universals".1 These universals, 
identified across phonology, morphology, syntax, and semantics, are often considered 
evidence of an innate, biological predisposition for language in Homo sapiens.1 They 
offer a logical starting point for identifying what might be fundamental to language as 
a phenomenon, transcending specific species. However, "naturalness" for humans is 
inextricably linked to our unique evolutionary and cognitive trajectory.1 What is 
"natural" or "inherently integrable" for an alien species with a distinct evolutionary 
path, sensory apparatus, or cognitive architecture could be vastly different.3 
Therefore, a framework based solely on the direct transposition of Earthly linguistic 
universals might fail to achieve genuine integration for an alien species. The resolution 
to this paradox must lie in identifying meta-principles from Earth languages—abstract 
principles of organization, efficiency, learnability, and generativity—that are 
sufficiently fundamental to be instantiated in alien-specific ways. For example, the 
principle of "duality of patterning," which allows for the construction of a vast number 
of meaningful signals from a finite set of meaningless components 5, represents an 
efficient organizational strategy that could manifest through various sensory 
modalities or combinatorial rules. 

The aim of this report is to delineate an ANETL framework that focuses on these 
abstract functional universals rather than concrete structural ones. It will explicitly 
address how these core principles can be parameterized and adapted to 



accommodate the hypothetical characteristics of an alien species, thereby striving for 
a system that is both universally grounded and genuinely alien-adaptable. 
Xenolinguistics, the study of potential extraterrestrial languages, explores precisely 
these questions of universal linguistic principles and the intricate relationship between 
language and biology, providing a theoretical backdrop for this endeavor.6 

I. Foundational Principles of Language: Distilling Universals from Terrestrial 
Diversity 

To construct a language framework with any claim to universality, one must first 
identify the most fundamental, abstractable features of human languages. These 
features, observed across the globe, suggest underlying cognitive and communicative 
imperatives that could extend, in some form, to any advanced intelligence. 

A. Core Design Features of Language 

Charles Hockett identified several "design features" that characterize human 
language and distinguish it from simpler animal communication systems.2 While some 
of these features might be human-specific, others appear necessary for any system 
that aims for flexible, complex, and open-ended communication. ANETL must 
consider these as foundational: 

● Duality of Patterning: This refers to the two-level combinatorial structure where 
a limited inventory of meaningless basic units (e.g., phonemes in spoken 
language) are combined to form a vast number of meaningful units (e.g., 
morphemes, words), which are then further combined to create more complex 
utterances.2 This principle is a cornerstone of linguistic economy, enabling infinite 
expression from finite means. While its unique Hhuman status has been debated, 
with some simple combinatorial structures observed in other species and some 
emerging human languages not immediately crystallizing a fully phonological level 
5, the efficiency it offers for a large lexicon makes it a strong candidate for ANETL. 

● Recursion: This is the capacity to embed linguistic structures within other 
structures of the same type (e.g., a phrase within a phrase), allowing for the 
generation of potentially infinitely complex sentences from a finite set of 
grammatical rules.9 Chomsky argued that the "discrete infinity" of human 
language necessitates recursion.9 Pinker and Jackendoff further proposed that 
language needs recursion because its function is to express recursive thoughts, 
linking this feature directly to cognitive capabilities.11 While the absolute necessity 
and universality of recursion in all human languages (e.g., the Pirahã debate) is a 
subject of ongoing research 9, its power for generating novelty and complexity is 
undeniable. ANETL should incorporate recursion as a potent tool, potentially 



constrained by the cognitive limits of the alien species. 
● Compositionality: The meaning of a complex expression is systematically 

derived from the meanings of its constituent parts and the rules used to combine 
them.5 This principle is crucial for learnability, allowing language users to 
understand and produce novel utterances they have never encountered before.12 

● Displacement: The ability to communicate about things and events that are not 
present in the immediate spatio-temporal context, including past, future, 
hypothetical, or abstract entities.2 This feature is essential for planning, abstract 
thought, and complex social coordination. 

● Productivity/Openness: Language users can create and understand an 
unlimited number of novel utterances.2 This is a direct outcome of duality, 
recursion, and compositionality, and a hallmark of a truly flexible communication 
system. 

● Arbitrariness (with Iconicity): The relationship between the form of a linguistic 
sign (signifier) and its meaning (signified) is largely conventional and arbitrary in 
human languages.13 This allows for a vast expansion of the lexicon beyond what 
can be directly represented iconically. However, iconicity—a motivated 
resemblance between form and meaning—also plays a role, particularly in aiding 
learnability and initial comprehension.13 ANETL might strategically employ greater 
iconicity in its foundational layers, especially for core concepts, to facilitate 
interspecies understanding, while allowing for arbitrariness to develop for more 
abstract or species-specific concepts. 

● Cultural Transmission/Learnability: Human languages are learned by 
individuals within a community and transmitted across generations.2 This implies 
that any language, including ANETL, must be learnable within the cognitive 
constraints of its users and robust enough for cultural transmission.12 

B. Cross-Linguistic Universals: Identifying Common Structural and Functional 
Threads 

Beyond these general design features, specific structural and functional 
commonalities, or linguistic universals, are observed across most, if not all, human 
languages. These point to deeply ingrained organizational principles that may reflect 
efficient solutions to communicative problems or underlying cognitive constraints.1 

● 1. Phonological & Prosodic Universals (Abstracted to Signal System 
Universals) 
○ Basic Signal Inventories & Contrast: All spoken human languages utilize a 

finite set of contrasting sounds—consonants and vowels.17 The vowels /i/, /a/, 
/u/, which form a maximally dispersed triangular system in 



articulatory-acoustic space, are nearly universal, suggesting a principle of 
maximal perceptual differentiation for basic units.18 ANETL must define 
analogous "basic signal units" for its chosen modality (e.g., distinct light 
patterns, chemical signatures, tactile pressures), emphasizing perceptual 
contrast and distinctiveness. These units would be combined according to 
"phonotactic" principles governing permissible sequences. 

○ Syllable-like Structure & Sonority Sequencing: The CV (Consonant-Vowel) 
syllable is the most common and arguably most basic syllable structure 
across human languages.19 This suggests a fundamental "core-peripheral" or 
"carrier-modifier" organization for basic signal combinations. The Sonority 
Sequencing Principle (SSP) states that sonority (acoustic prominence) is 
maximal at the syllable nucleus (typically a vowel) and decreases towards the 
margins (consonants).20 This principle, reflecting efficient articulatory and 
perceptual organization, could be abstracted to any modality where a 
gradient of "perceptual prominence" can be defined for signal components. 

○ Prosodic Analogues: Human spoken languages universally employ prosodic 
features like intonation (pitch contours for questions, statements, emphasis) 
and stress (syllable prominence) to convey pragmatic and semantic nuances 
beyond individual words.21 ANETL must incorporate analogous mechanisms 
for its chosen signal modality. For instance, intensity modulation, duration 
changes, spatial emphasis in a visual display, or concentration gradients in a 
chemical signal could fulfill similar functions. 

● 2. Morphological Universals (Abstracted to Unit Combination Universals) 
○ Existence of Meaningful Units (Morpheme Analogues): All human 

languages combine basic meaningful units (morphemes) to form more 
complex words.23 ANETL must allow for the combination of core semantic 
units to derive new meanings. 

○ Systematic Modification (Affixation Analogues): The use of affixes 
(prefixes, suffixes, infixes) to modify the meaning or grammatical function of 
base words is a widespread strategy.23 ANETL should possess mechanisms for 
systematic modification of core concepts, whether through sequential 
addition, superposition, or other combinatorial methods appropriate to the 
signal modality. Greenberg's universals, such as the ordering preference of 
number and case morphemes 24, hint at cognitive processing preferences in 
concatenation that ANETL might consider. 

● 3. Syntactic Universals (Abstracted to Structural Organization Universals) 
○ Distinction between Entities and Predicates (Noun/Verb Analogues): All 

human languages appear to distinguish between entities/referents (typically 
nouns) and actions/states/relations (typically verbs).1 ANETL must provide a 



way to refer to "things" and "happenings/properties," even if these categories 
are not direct translations of human nouns and verbs and might be realized 
very differently, as some theories of alien language suggest.4 

○ Preferred Constituent Order & Grammatical Roles: While specific word 
orders vary (SOV, SVO, VSO being most common), the existence of a dominant 
or preferred order is a strong tendency.24 Universally, the subject (or agent) 
tends to precede the object (or patient) in declarative clauses.24 Functional 
roles like AGENT and PATIENT are crucial. These tendencies are likely driven 
by processing efficiency, such as uniform information density or dependency 
locality.12 ANETL should allow for an ordering that optimizes processing for the 
alien cognition. 

○ Dependency Locality: Syntactically related elements tend to be placed close 
to each other in the linear string.12 This minimizes working memory load during 
processing and is a strong candidate for a universal cognitive constraint on 
language structure. 

● 4. Semantic Universals (Abstracted to Conceptual Framework Universals) 
○ Core Conceptual Primitives: The Natural Semantic Metalanguage (NSM) 

theory posits a small set of universal semantic primes (around 65 concepts 
such as I, YOU, SOMEONE, SOMETHING, THINK, SAY, DO, HAPPEN, GOOD, 
BAD, BIG, SMALL, TIME, SPACE concepts) that are claimed to be lexicalized in 
all human languages and serve as indefinable building blocks for all other 
meanings.27 While the specific NSM list is derived from human languages and 
may require adaptation, the principle of a core set of fundamental, irreducible 
concepts is vital for ANETL. These primes represent "lowest common 
denominators" of meaning.28 

○ Fundamental Conceptual Domains: All languages possess ways to express 
core conceptual domains such as quantification (ONE, TWO, ALL, SOME), 
negation, deixis (pointing to entities in context via THIS, HERE, NOW), spatial 
relations (ABOVE, BELOW, NEAR, FAR, INSIDE), and temporal relations 
(BEFORE, AFTER, NOW). 

○ The very idea of semantic primitives, while powerful, faces challenges when 
extended to genuinely alien contexts. Human-derived primes like I, YOU, 
BODY, THINK, SEE, HEAR are deeply rooted in human individual 
consciousness, our specific bodily experiences, and our primary sensory 
modalities.27 An alien species might possess a collective consciousness, 
radically different physical forms, or primary senses such as electroreception 
or magnetoreception.29 For such a species, "I" might be ill-defined, or "SEE" 
might be secondary to "DETECT_ELECTRIC_FIELD." Thus, ANETL should not 
rigidly adopt the human-derived set of primes but rather propose a 



methodology for identifying species-specific semantic primitives based on 
their unique biology, environment, and cognitive structure. The NSM list 
serves as an invaluable template for the types of concepts (substantives, 
predicates, determiners, etc.) that a comprehensive semantic system needs to 
cover. 

● 5. Pragmatic Universals (Abstracted to Interactional Logic Universals) 
○ Cooperative Principle Analogues: While specific cultural norms of 

interaction vary immensely, the underlying principles of cooperative 
communication, such as being informative, truthful, relevant, and clear (as 
articulated by Grice for human communication 32), likely have functional 
equivalents in any species relying on complex information exchange for 
survival or social cohesion. 

○ Fundamental Communicative Act Potentials: The ability to perform actions 
with signals—such as asserting information, posing queries, issuing 
commands, or making requests—appears to be a fundamental aspect of 
sophisticated communication systems.34 ANETL should support a basic 
inventory of such functional acts. 

C. The Dialectic of Arbitrariness and Iconicity: Towards Intelligibility 

Human languages predominantly feature an arbitrary relationship between the form 
of a word and its meaning.13 This arbitrariness allows for an immense and flexible 
vocabulary. However, iconicity, where the form of a sign bears a perceivable 
resemblance to its meaning (e.g., onomatopoeia, many signs in sign languages, the 
sequential order of clauses mirroring the temporal order of events 15), also plays a 
significant role. Iconicity is thought to aid in language acquisition, learnability, and 
processing, and may be a crucial factor in the evolution of language.12 Recent 
research suggests iconicity can be a fundamental organizing principle of lexicons.13 
For ANETL, particularly in the context of potential interspecies communication or 
initial bootstrapping within an alien species, a greater degree of systematic iconicity in 
its foundational layers could be highly advantageous. This could involve iconic 
principles such as the "quantity principle" (conceptual complexity mirrored by formal 
complexity) or the "proximity principle" (conceptual distance mirrored by linguistic 
distance).15 As the language develops within the alien society, arbitrariness can be 
increasingly introduced for more abstract or species-specific concepts, allowing for 
greater expressive range. The two principles are not mutually exclusive and can 
coexist at different levels within a language system.14 

D. Balancing Learnability, Expressivity, and Communicative Efficiency 



Any "natural" language, whether human or alien, must strike a balance between three 
crucial properties: 

● Learnability: The ease with which juvenile or new members of the species can 
acquire the language. This is influenced by factors such as simplicity, regularity, 
consistency, and the transparency of form-meaning mappings (where iconicity 
can play a role).12 

● Expressivity: The range and complexity of meanings that the language can 
convey. Features like recursion and compositionality are key drivers of high 
expressivity.2 

● Communicative Efficiency: The ability to transmit messages successfully with 
minimal effort from both the sender and receiver. This involves factors like the 
average length of signals (shorter forms for more frequent or predictable items, 
as per Zipf's Law and its information-theoretic refinements), and the ability to 
resolve ambiguity through context.12 

The ANETL framework should provide parameters that can be tuned to achieve an 
optimal balance of these three aspects, tailored to the specific cognitive capacities, 
communicative needs, and environmental constraints of the hypothetical alien 
species. 

The following table summarizes core terrestrial linguistic universals and design 
features, abstracting them into foundational blocks for ANETL: 

Table 1: Core Terrestrial Linguistic Universals & Design Features as ANETL 
Foundation Blocks 

 
Feature/Universal Brief Description 

(Human Language 
Context) 

Abstracted 
Principle for ANETL 

Key Supporting 
Evidence 

Duality of 
Patterning 

Two levels of 
combination: 
meaningless sounds 
combine into 
morphemes, 
morphemes combine 
into words/phrases. 

Combinatoriality: 
Basic, distinct signal 
units combine into 
meaningful units; 
these meaningful 
units further 
combine. 
Modality-agnostic. 

2 



Recursion Embedding 
structures within 
structures of the 
same type (e.g., 
phrase in a phrase), 
allowing infinite 
generativity. 

Recursive 
Combination: Ability 
to apply 
combinatorial rules to 
their own output, 
allowing for 
hierarchical structure 
and unbounded 
complexity. 

9 

Compositionality Meaning of complex 
expressions derived 
from meanings of 
parts and 
combination rules. 

Meaning 
Construction: Overall 
meaning is a 
systematic function 
of the meaning of 
component signals 
and their 
arrangement. 

5 

Displacement Ability to refer to 
things not present in 
space or time. 

Decontextualized 
Reference: Ability to 
communicate about 
entities/events 
remote from the 
immediate 
communicative 
context. 

2 

CV Syllable 
Tendency 

Consonant-Vowel 
structure is the most 
common basic 
syllable type. 

Core-Modifier Signal 
Unit: A fundamental 
signal unit structure 
comprising a primary 
"carrier" element and 
an optional 
"modifying" element. 

19 

Sonority 
Sequencing 
Principle 

Syllable nucleus has 
maximal sonority; 
sonority decreases 
towards margins. 

Perceptual 
Prominence 
Hierarchy: Signal 
sequences organized 
around a point of 
maximal perceptual 
prominence, with 
decreasing 
prominence towards 

20 



peripheries. 

Noun/Verb 
Distinction 
(Functional) 

Languages 
distinguish 
entities/objects from 
actions/processes/st
ates. 

Entity/Predicate 
Distinction: 
Functional 
differentiation 
between signals 
primarily denoting 
entities and signals 
primarily denoting 
occurrences/properti
es. 

1 

Subject-Object 
Asymmetry 

Subject (Agent) 
typically precedes 
Object (Patient) in 
basic clauses. 

Agent-Patient 
Ordering Preference: 
A default ordering for 
core participants in 
an event, likely 
reflecting cognitive 
processing biases. 

24 

Semantic Primes 
Concept 

A small set of 
universal, indefinable 
core meanings. 

Core Conceptual 
Lexicon: A 
foundational set of 
irreducible semantic 
elements necessary 
for basic interaction 
with and description 
of reality. 
Species-adaptable. 

27 

Iconicity Principle Form can resemble 
meaning (e.g., 
onomatopoeia, 
quantity principle). 

Form-Meaning 
Mapping Motivation: 
Allowance for 
non-arbitrary, 
motivated 
relationships 
between signal form 
and meaning to 
enhance 
learnability/intelligibili
ty. 

13 

Dependency Syntactically related 
elements tend to be 

Processing Efficiency 
Constraint: Linguistic 

12 



Locality close to each other. structures favor 
minimization of 
distance between 
related informational 
elements to reduce 
cognitive load. 

Cooperative 
Principle 
(Abstracted) 

Communication 
guided by maxims of 
quantity, quality, 
relevance, manner. 

Efficient Information 
Transfer Protocol: 
Underlying 
assumptions that 
communicative acts 
aim to be sufficiently 
informative, accurate, 
relevant, and clear. 

32 

This distillation of fundamental principles from human language provides a robust, yet 
flexible, starting point for designing a communication system that could be adapted 
for non-terrestrial intelligence. 

II. Conceptualizing the "Alien": Transcending Anthropocentric Constraints 

While Earth-based linguistic universals offer a foundation, the "inherent integration" of 
ANETL into an alien species requires a deliberate effort to move beyond 
human-centric assumptions. Alien biology, cognitive architectures, sensory 
modalities, and environmental contexts could shape language in ways that are 
profoundly different from our own experience. 

A. Deconstructing Human-Centric Biases in Linguistic Theory 

Linguistic theories, developed by humans to describe human languages, inevitably 
carry anthropocentric biases.17 For example, the very categories of "noun" and "verb" 
might be projections of how human cognition parses reality into discrete objects and 
dynamic actions; an alien intelligence might categorize experience along entirely 
different axes.4 Anthropocentric language often frames the non-human world solely in 
terms of its utility to humans (e.g., "livestock," "pests," "resources").36 ANETL's 
semantic component must actively avoid such biases, allowing for conceptualizations 
of the environment and other beings based on the alien species' own ecological and 
perceptual realities. Our linguistic models are products of human minds analyzing 
human-generated data; designing ANETL requires a constant questioning of what is 



truly fundamental to language versus what is a contingent feature of human language. 

B. Hypothetical Alien Cognitive Architectures and Sensory Modalities 

The potential for radical diversity in alien life necessitates considering how different 
biological and cognitive makeups would influence language structure and content. 

● 1. Impact of Novel Senses on Lexicalization and Grammaticalization 
Alien species might perceive the universe through sensory modalities entirely 
different from or far exceeding human capabilities, such as electroreception, 
magnetoreception, sophisticated chemoreception (olfaction/gustation), or the 
ability to perceive broader spectra of light or sound.29 
○ Lexical Impact: These senses would inevitably lead to rich and nuanced 

vocabularies for phenomena imperceptible or trivial to humans. Concepts 
central to their interaction with the world—such as navigating by planetary 
magnetic fields, communicating via complex pheromonal signals, or 
perceiving the bioelectric fields of other organisms—would be highly 
elaborated in their lexicon.4 

○ Grammatical Impact: The way these dominant senses structure their 
perception of reality could be deeply embedded in their grammar. For 
instance, a language for a species relying on electroreception might possess 
grammatical markers for field strength, polarity, conductivity, or the precise 
spatial origin of an electric signal, analogous to how human languages use 
prepositions or case markers to denote spatial relationships. Similarly, a 
language for a species using chemoreception might have complex 
grammatical means to describe the composition, intensity, and temporal 
dynamics of scents. 

● 2. Language Implications of Alternative Cognition 
○ Non-linear Time Perception: If a species experiences time non-linearly or 

perceives multiple temporal states simultaneously (as famously depicted in 
the film "Arrival" 4), their language might lack tense as humans understand it. 
Instead, it could employ radically different mechanisms for structuring event 
narratives, perhaps focusing on causal networks or states of completion 
without linear sequencing. 

○ Distributed Consciousness/Hive Minds: For a species with a collective or 
hive mind, where individual identity is subsumed within or secondary to a 
group consciousness 31, the fundamental linguistic categories of "I," "you," and 
"we" would be drastically altered or absent. Pronoun systems and verb 
agreement might reflect the state of the collective rather than individual 
actors. Communication itself might function more as a broadcasting and 



updating of the collective's state rather than discrete individual-to-individual 
exchanges.31 The very notion of a "speaker" or "hearer" might need 
redefinition. 

○ Different Memory Structures: Human language processing is constrained by 
the capacities of working memory and the nature of long-term memory 
retrieval.40 An alien species with, for example, vastly larger working memory 
capacity or near-perfect recall might develop languages with extremely long 
syntactic dependencies, minimal redundancy, or a much greater reliance on 
context stored over extended periods. Cognitive architectures like CoALA, 
which model agents with modular memory components 40, offer a way to 
conceptualize such differences. 

○ Alternative Logical Systems or Lack of Symbolic Thought (Extreme 
Case): While the query presupposes "language," which typically implies 
symbolic representation, it is conceivable that advanced intelligence might 
operate with different logical frameworks or even without symbolic thought as 
humans know it. Keren Rice noted that basic communication should be 
possible unless fundamental concepts like time, space, and participants are 
"so radically different that human language provides no starting point".3 

C. Environmental Imperatives: Language Adaptation to Extreme Conditions 

The physical environment in which an alien species evolves and communicates 
imposes stringent constraints on viable signal modalities and, consequently, on 
language structure.42 

● 1. Signal Modality Constraints: 
○ Aquatic Environments: Sound is a primary candidate, traveling faster and 

often further in water than in air, though high frequencies attenuate rapidly. 
Light is subject to significant scattering and absorption, limiting its range. 
Chemical signals are viable but are slow, diffuse, and subject to currents, 
making them better for non-urgent or broadcast messages.44 Underwater 
acoustic communication over long distances typically uses low frequencies, 
resulting in low bandwidth.46 

○ Dense Atmospheres (e.g., Gas Giants): Sound waves might propagate 
effectively, but their specific characteristics (speed, attenuation, distortion) 
would depend heavily on atmospheric composition, density, temperature, and 
pressure gradients. Visibility could be extremely low, rendering visual signals 
ineffective over distance. High ambient pressure could also influence the 
types of biological mechanisms capable of producing signals. The principle 
that denser media require more energy to generate a wave but allow faster 



travel 44 would apply. 
○ Vacuum (Space): In the vacuum of space, or on worlds with negligible 

atmospheres, electromagnetic radiation (light, radio waves) is the most 
plausible modality for communication over any significant distance. This 
inherently implies some level of technological mediation.47 

○ Other Modalities: Tactile communication is effective at very short ranges.49 
Other potential modalities include bioluminescence (a form of visual 
communication), direct electrical discharges, or even manipulation of 
magnetic fields if the species possesses the requisite sensory and 
manipulative organs. 

● 2. Information Density, Bandwidth, and Robustness: 
The chosen signal modality and the characteristics of the environment directly 
affect the information carrying capacity (bandwidth) and the resilience of the 
signal to noise and degradation (robustness). 
○ Optical signals, in principle, offer very high bandwidth, but are susceptible to 

occlusion and atmospheric distortion.46 Interstellar optical communication 
faces challenges of immense distances, with low data rates (bits per second 
per Watt) and optimal wavelengths depending on distance and noise 
sources.48 

○ Acoustic signals in water generally have low bandwidth, especially over long 
distances.46 

○ Chemical signals typically have very low bandwidth due to slow diffusion 
rates. 

○ An efficient language must be robust to noise in its transmission channel.12 
ANETL must therefore consider error detection and correction mechanisms 
appropriate for the chosen modality and the anticipated noise levels of the 
alien environment. 

The interplay between an alien species' sensory modalities, cognitive architecture, 
and its environment is not merely reflective but co-evolutionary. Sensory inputs shape 
perception, which influences cognitive categorization, which in turn is expressed and 
reinforced by language. The language's physical form is constrained by what signals 
can effectively propagate in the environment. Thus, ANETL cannot be conceived as a 
static blueprint imposed upon an alien species; rather, it must be a system that could 
plausibly emerge and stabilize through such a co-evolutionary process. "Inherent 
integration" implies compatibility not just with static traits, but with these dynamic 
developmental and evolutionary pathways. 

The following tables explore these interdependencies: 



Table 2: Hypothetical Alien Cognitive/Sensory Parameters and Their Potential 
Linguistic Manifestations 

Parameter Description of 
Parameter 

Potential 
Lexical Impact 

Potential 
Grammatical 
Impact 

Potential 
Impact on 
Signal System 

Primary 
Sensory 
Modality: 
Electroreceptio
n 

Ability to detect, 
generate, and 
interpret electric 
fields for 
navigation, 
predation, 
communication, 
social 
interaction. 

Rich vocabulary 
for field 
strength, 
polarity, 
frequency, 
waveform, 
conductivity, 
impedance, 
bioelectric 
signatures of 
other 
organisms, 
electro-location
s. Verbs for 
"emitting field," 
"sensing field," 
"jamming field," 
"electro-orientin
g." 

Grammatical 
case, affixes, or 
particles for 
field-relative 
location/directio
n/distance. 
Aspectual 
markers for field 
fluctuation 
patterns (e.g., 
pulsed, 
continuous, 
decaying). 
Modality 
markers 
differentiating 
actively 
generated vs. 
passively 
sensed fields. 
Possible lack of 
spatial 
prepositions 
analogous to 
human visual 
space. 

Modulated 
electrical 
discharges as 
primary signals 
(amplitude, 
frequency, pulse 
modulation). 
Potential for 
simultaneous 
"broadcast" and 
"narrowcast" 
signals. 

Cognitive 
Structure: Hive 
Mind 
(Distributed 
Consciousness
) 

Individual 
identity 
subsumed or 
secondary to a 
collective 
consciousness; 
shared memory 
and processing. 

Paucity of 
singular 
self-referential 
terms ("I," "me"). 
Abundance of 
terms for 
collective states, 
group identity, 
sub-group roles, 
network 
integrity, 

Pronoun 
systems 
radically 
different (e.g., 
"this-unit-of-col
lective," 
"other-cluster"). 
Verb 
conjugations/ag
reement based 
on collective 

Complex 
chemical signals 
(pheromones) 
for broadcasting 
overall hive 
state. 
Networked 
communication 
(e.g., 
bioluminescent 
patterns across 



information flow 
within the 
collective. 
Concepts of 
"individual 
thought" or 
"privacy" may 
be absent or 
pejorative. 

state, 
consensus level, 
or number of 
participating 
units rather than 
individual 
actors. Syntax 
might favor 
parallel rather 
than linear 
processing of 
information 
packets. 

many 
individuals, 
synchronized 
sonic pulses, 
direct neural 
links if 
biologically 
plausible) for 
rapid 
information 
dissemination 
and 
coordination. 
High 
redundancy. 

Time 
Perception: 
Non-linear / 
Simultaneous 

Experience of 
time not as a 
linear 
progression but 
as co-existing 
states, or 
cyclical/branchi
ng realities. 

Verbs might lack 
tense marking 
as understood 
by humans. Rich 
lexicon for 
causality, 
consequence, 
potentiality, 
state-transitions
, event 
interrelations, 
but not 
necessarily 
sequential 
ordering. Terms 
for different 
"temporal 
perspectives" or 
"reality-branche
s." 

Sentence 
structure might 
be radial, 
networked, or 
layered rather 
than linear. 
Grammatical 
markers for 
degree of 
actuality, 
probability of 
manifestation, 
or 
interconnectedn
ess of events, 
rather than 
past/present/fut
ure. 
Subordination 
might express 
logical or causal 
dependency 
rather than 
temporal 
sequence. 

Signals might be 
spatially arrayed 
to represent 
simultaneous 
events, or use 
complex 
harmonic 
structures if 
auditory. Written 
form (if any) 
could be 
non-linear, e.g., 
ideograms with 
multiple 
simultaneous 
readings. 

Primary 
Sensory 
Modality: 
Advanced 

Highly 
developed 
sense of 
smell/taste, 

Vast lexicon for 
specific 
molecules, 
chemical 

Grammatical 
categories for 
classifying 
scents (e.g., 

Emission of 
precisely 
controlled 
chemical 



Chemoreceptio
n 

capable of 
analyzing 
complex 
chemical 
compositions 
and subtle 
gradients over 
distance. 

compounds, 
concentration 
levels, diffusion 
patterns, 
olfactory 
"textures" and 
"landscapes." 
Emotional and 
social states 
heavily linked to 
specific 
chemical cues. 

source, age, 
intensity, 
volatility). 
Syntactic 
structures for 
describing 
complex scent 
mixtures or 
sequences. 
"Adjectives" 
might be 
chemical 
descriptors. 
Deictic system 
might include 
"this 
scent-trail." 

plumes or trails 
as signals. 
Signal 
persistence and 
directionality 
heavily 
influenced by 
environment 
(wind, water 
currents). Low 
bandwidth but 
potentially high 
specificity. 

Table 3: Comparative Analysis of Signal Modalities for Interspecies 
Communication 

 
Signal 
Modality 

Typical 
Earth 
Examples 

Propagati
on in 
Different 
Environm
ents 
(Vacuum, 
Gas Giant 
Atm., 
Terrestria
l Atm., 
Aquatic-
Shallow, 
Aquatic-
Deep) 

Potential 
Bandwidt
h / 
Informati
on 
Density 

Robustne
ss / Noise 
Issues 

Direction
ality 

Energy 
Cost to 
Produce/
Detect 
(Hypothe
tical) 

Acoustic 
(Sonic/Ult
rasonic) 

Human 
speech, 
bird song, 
whale 
song, bat 
echolocati
on 

Vacuum: 
None. Gas 
Giant: 
Potentially 
good, 
depends 
on 

Low to 
Medium 
(Hz to kHz 
typical) 46 

Terr. Atm.: 
Obstacles, 
ambient 
noise. 
Aquatic: 
Thermocli
nes, 

Omni to 
Directiona
l (with 
structures
) 

Moderate 
to High 
(for 
sustained, 
powerful 
signals) 



density/co
mposition, 
high 
attenuatio
n for high 
freq. Terr. 
Atm.: 
Good, 
range/freq 
dependen
t. Aquatic: 
Good, 
faster 
than air, 
low freq. 
for long 
range. 

salinity, 
ambient 
noise, 
multipath. 
Gas Giant: 
Extreme 
turbulenc
e, 
absorptio
n. 

Optical 
(Visible, 
IR, UV 
Light) 

Animal 
coloration, 
biolumine
scence, 
human 
visual 
displays 

Vacuum: 
Excellent. 
Gas Giant: 
Poor 
(scattering
, 
absorptio
n). Terr. 
Atm.: 
Good 
(weather 
dependen
t). 
Aquatic: 
Poor to 
Fair 
(scattering
, 
absorptio
n, 
turbidity 
dependen
t). 

Very High 
(MHz-GHz
) 46 

Occlusion, 
atmosphe
ric 
distortion, 
ambient 
light, 
scattering. 

Highly 
Directiona
l 

Low 
(passive 
reflection) 
to Very 
High 
(active 
generatio
n, e.g., 
lasers 48) 

Chemical 
(Airborne
/Waterbo
rne 

Insect 
pheromon
es, 
mammal 

Vacuum: 
Poor 
(requires 
medium 

Very Low Diffusion 
rates, 
environme
ntal 

Omni to 
Directiona
l (with 

Low to 
Moderate 
(synthesis, 



Pheromo
nes, 
Scents) 

scent 
marking 

for 
diffusion). 
Gas Giant: 
Depends 
on 
atmosphe
ric mixing, 
temperatu
re. Terr. 
Atm.: Fair 
(wind 
dependen
t). 
Aquatic: 
Fair 
(current 
dependen
t). 

degradati
on, mixing 
with other 
chemicals, 
currents/w
ind. 

trails) release) 

Tactile 
(Direct 
Contact, 
Vibration) 

Primate 
grooming, 
insect 
antennatio
n, spider 
web 
vibrations 

Vacuum: 
None 
(direct 
contact). 
Gas Giant: 
Possible 
at 
surfaces/
within 
organisms
. Terr. 
Atm.: 
Short 
range 
only. 
Aquatic: 
Short 
range 
only. 

Low to 
Medium 
(depends 
on 
complexit
y of touch 
patterns) 

Requires 
proximity, 
surface 
interferen
ce. 

Highly 
Localized 

Low 

Electrical 
(Fields/Di
scharges) 

Electric 
fish 
communic
ation/navi
gation 

Vacuum: 
None 
(requires 
conductiv
e medium 
or close 
proximity 

Medium 
(depends 
on 
modulatio
n 
complexit

Backgroun
d 
electrical 
noise, 
conductivi
ty 
variations 

Localized 
field, can 
be 
somewhat 
directional 

Moderate 
(generatio
n of fields) 



for 
capacitive 
coupling). 
Gas Giant: 
Unlikely 
without 
specific 
conductiv
e 
pathways. 
Terr. Atm.: 
Very poor 
propagati
on. 
Aquatic: 
Good in 
conductiv
e water. 

y) in 
medium. 

Magnetic 
(Field 
Manipula
tion/Sens
ing) 

Hypotheti
cal (some 
animals 
sense 
static 
fields for 
navigation
) 

Vacuum: 
Fields 
propagate
. Gas 
Giant: 
Strong 
intrinsic 
fields may 
interfere. 
Terr. Atm.: 
Fields 
propagate
. Aquatic: 
Fields 
propagate
. 

Extremely 
Low (for 
communic
ation) 

Planetary 
magnetic 
fields, 
solar 
activity, 
geological 
anomalies. 

Fields are 
pervasive, 
difficult to 
make 
highly 
directional 
for 
comms. 

Potentially 
High (to 
generate 
detectable 
modulatio
ns) 

These considerations underscore the necessity for ANETL to be a highly 
parameterized system, capable of adapting its fundamental structures to the unique 
profile of its intended alien users and their operational environment. 

III. A Framework for an Abstract Non-Earth-Terrestrial Language (ANETL) 

Building upon the abstracted universals from terrestrial languages and the imperative 
to accommodate alien diversity, the ANETL framework is proposed as a modular, 



parametric system. It does not prescribe a single language but rather offers a 
generative toolkit for constructing languages suited to specific non-Earth contexts. 

A. The ANETL Lexicon: Grounding in Universal Semantic Primes and Adaptable 
Conceptual Fields 

The lexicon forms the core repository of meaning. ANETL's lexical component would 
be built on layers of abstraction and adaptability: 

● Core Abstract Primes: The foundation would be a set of highly generalized 
semantic primitives, inspired by the functional categories of NSM 27 but rigorously 
vetted for anthropocentrism. These primes would represent fundamental 
concepts likely necessary for any intelligent agent to interact with and describe its 
reality. Examples include concepts related to EXISTENCE (e.g., something exists/is 
present), CHANGE (e.g., something becomes different), SPACE (e.g., location, 
distance, movement), TIME (if applicable to the species' cognition, e.g., before, 
after, duration), PERCEPTION (parameterized by modality, e.g., 
PERCEIVE-MODALITY-X), ACTION, CAUSALITY, EVALUATION (functional utility, 
e.g., beneficial/detrimental for survival/goal-achievement), and QUANTITY/LOGIC 
(e.g., one, all, not, if). The precise inventory would be a subject of ongoing 
refinement, aiming for maximal generality. (See Table 4 below for a proposed set). 

● Adaptable Semantic Molecules: Building on these primes, ANETL would allow 
for the definition of more complex, species-specific, and environmentally-salient 
concepts—analogous to NSM's "semantic molecules".27 The types of conceptual 
domains these molecules cover (e.g., for body parts, environmental features, 
social roles, states of matter) might show some universality, but their specific 
content and organization would be highly dependent on the alien species. For 
example, a silicon-based life form in a methane sea would have radically different 
"body part" and "environmental feature" molecules than a carbon-based 
terrestrial one. 

● Iconicity and Experiential Grounding: To facilitate initial learnability and 
interspecies bootstrapping, ANETL should encourage iconic representation for 
core primes and concrete concepts wherever the signal modality allows.13 
Furthermore, it should leverage grounding in shared, observable experiences, 
such as mathematical principles (e.g., sequences of prime numbers, geometric 
forms) or fundamental physical laws, as a potential bridge for establishing 
common conceptual ground.50 

● Open-endedness and Dynamism: The lexicon must be inherently open-ended, 
capable of incorporating new concepts as the alien species' knowledge, culture, 
and technology evolve. Mechanisms for lexical innovation (e.g., compounding, 



derivation from primes, borrowing/adapting concepts) must be integral. 

B. ANETL Morpho-Syntactic Architecture: Prioritizing Flexibility, Modularity, and 
Efficiency 

The morpho-syntactic component governs how lexical units are combined to form 
complex expressions. ANETL would prioritize: 

● Functional Core Grammatical Relations: Define fundamental roles like AGENT 
(initiator of action), PATIENT (entity affected by action), EXPERIENCER, STIMULUS, 
LOCATION, TIME, MANNER, etc., in functional terms, allowing for diverse 
morpho-syntactic realizations (e.g., through constituent order, affixation, 
adpositions, or dedicated particles) rather than prescribing fixed categories like 
"subject" or "object" based on human language typology.1 

● Fundamental Combinatorial Operations: Include basic operations essential for 
constructing propositions: 
○ Predication: Asserting something about an entity or situation. 
○ Modification: Attributing properties to entities or actions. 
○ Conjunction/Disjunction: Linking or contrasting propositions/entities. 
○ Negation: Denying a proposition. 
○ Quantification: Specifying amounts or scopes. 

● Modularity and Parameterization: Instead of a fixed set of rules, ANETL would 
offer a set of modules (e.g., for expressing agency, temporality/aspectuality, 
modality/epistemic status) and parameters that can be "set" based on the alien 
language's specific evolutionary trajectory. For example: 
○ Head-directionality: Whether heads precede or follow their dependents 

(e.g., verb-object vs. object-verb) could be a parameter influenced by 
cognitive processing efficiency and working memory constraints.12 
Greenberg's implicational universals (e.g., SOV languages tending to have 
postpositions 24) suggest that such parameters are not independent and 
ANETL should respect these systemic correlations. 

○ Marking Strategies: How grammatical relations are marked (e.g., 
morphological case, agreement, word order, adpositions) would be another 
key parameter. 

● Potential for Novel Grammatical Categories: The framework must be open to 
the possibility that alien species might conceptualize reality in ways that 
necessitate grammatical categories entirely absent in human languages.4 These 
could relate to their unique sensory data (e.g., a grammatical category for 
"electro-source type"), social structures (e.g., markers for hive-mind consensus 
levels), or interaction with different physical dimensions. ANETL should provide 



abstract principles for how such novel categories could be integrated and interact 
with core operations. 

● Emphasis on Processing Efficiency: The permitted syntactic structures should 
inherently favor principles like Dependency Locality (minimizing distance between 
syntactically related elements to reduce cognitive load 12) and allow for efficient 
encoding through omission of contextually inferable information (leading to 
"efficient ambiguity" resolvable by context 12). 

C. ANETL Signal System: Abstracting from Modality-Specifics 

Language requires a physical manifestation. ANETL's signal system principles must be 
modality-agnostic at the abstract level, focusing on functional requirements: 

● Contrast, Distinctiveness, and Combinatoriality: Regardless of the physical 
medium (sound, light, chemical, tactile, electrical, etc.), the basic signal units 
must be perceivably distinct from one another to avoid ambiguity, and they must 
be combinable to form more complex signals (underpinning Duality of Patterning 
5). The set of basic signals should be finite but sufficient to generate a vast 
repertoire through combination. 

● Abstract "Phonotactic" Principles: Rules governing the permissible 
combinations of basic signal units must be established. These rules would be 
analogous to human phonotactics. Principles like the Sonority Sequencing 
Principle (SSP), which in human spoken language dictates that acoustic 
prominence is maximal at the syllable nucleus and decreases towards the margins 
20, could be generalized. If an analogous gradient of "perceptual prominence" or 
"signal salience" can be defined for the alien sensory modality (e.g., 
brightness/size/speed for visual signals; concentration/complexity for chemical 
signals; amplitude/frequency for electrical signals), then similar organizational 
principles for sequencing basic signal elements could apply. 

● Hierarchical Structure: A hierarchical organization is likely efficient: basic signals 
combine into minimal meaningful units ("morpheme-analogues"), which then 
combine into larger units ("word-analogues"), which in turn form more complex 
constructions ("phrase/clause-analogues"). The CV-like structure common in 
human syllables 19 might translate to a general "core signal + optional modifier 
signal(s)" pattern in ANETL. 

● Temporal and/or Spatial Organization: Signals need to be organized either 
sequentially in time (like human speech or music) or arranged in space (like 
written text, sign language signing space, or potentially complex patterns of 
bioluminescence on an alien's body). ANETL must accommodate different 
dimensional organizations depending on the modality and the alien species' 



processing capabilities. 

D. ANETL Semantic-Pragmatic Interface: Establishing Meaning and Facilitating 
Interspecies Common Ground 

This interface addresses how meaning is assigned, interpreted in context, and used 
for interaction, particularly crucial for the challenge of interspecies communication. 

● Foundational Communication Strategies for Bootstrapping: 
○ Leveraging Universal Logico-Mathematical Concepts: As initial points of 

contact, ANETL would support the expression of concepts presumed to be 
universally understandable by any technologically capable intelligence, such 
as basic mathematical sequences (prime numbers), geometric forms, or 
fundamental logical operations (AND, OR, NOT, IF-THEN).50 This serves as a 
potential "key" for unlocking communication. 

○ Demonstrable Iconicity: Emphasize signals that physically resemble, enact, 
or are causally linked to their meaning, especially for concrete actions, 
objects, or basic physical phenomena.13 

○ Ostensive Definition and Shared Environment: Allow for meaning to be 
established by "pointing" to or demonstrating concepts within a shared 
physical environment, if such exists. 

● Mechanisms for Building and Maintaining Shared Understanding (Common 
Ground): 
○ Feedback and Repair Protocols: The system must include robust 

mechanisms for signaling comprehension, non-comprehension, and 
requesting clarification or repetition. These are essential features of any 
effective communication protocol, ensuring reliability.51 

○ Iterative Refinement and Negotiation of Meaning: Common ground is not 
static but is built and refined incrementally through interaction.41 ANETL 
should support this dynamic process, allowing meanings to be 
co-constructed and negotiated, especially in early stages of interspecies 
contact or language development within the alien species. 

○ Contextual Anchoring and Disambiguation: Meaning is profoundly shaped 
by context. ANETL must allow for rich contextual cues—derived from the 
physical environment, previous discourse, or shared knowledge—to 
disambiguate signals and enrich their interpretation.32 

○ Support for Basic Communicative Acts: The framework must enable the 
performance of fundamental communicative intentions, such as informing 
(assertions), questioning (queries), directing (commands/requests), and 
acknowledging, which are likely prerequisites for any complex social 



interaction.34 

The inherent variability of potential alien characteristics means that ANETL cannot be 
a single, fixed blueprint. Instead, it functions as a meta-framework or a generative 
toolkit. Its abstract principles (derived from Section I) and parameters can be 
instantiated differently based on the specific biological, cognitive, and environmental 
profile of the target alien species (as explored in Section II). For example, the choice 
of "sensory modality" parameter would dictate the physical nature of the signal 
system; the "cognitive architecture" parameter would influence permissible syntactic 
complexity and the specific instantiation of semantic primes. This parametric nature is 
key to resolving the tension between universality and alien-specific integration. 

Table 4: Proposed Core Abstract Semantic Primes for the ANETL Framework 

Abstract Prime 
Category 
(Functional) 

Potential NSM 
Correlate(s) (for 
reference) 

ANETL Abstract 
Definition/Function 

Considerations for 
Alien Instantiation 

EXISTENCE / 
PRESENCE 

THERE IS, BE 
(SOMEWHERE), LIVE 

Denotes the state of 
being, existing, or 
being present in 
some context. 

Modality of existence 
(physical, 
informational, 
energetic). Nature of 
"life" may differ. 

NON-EXISTENCE / 
ABSENCE 

(Implicit in NOT + 
EXISTENCE) 

Denotes the state of 
not being, not 
existing, or not being 
present. 

 

ENTITY / THING SOMETHING/THING, 
BODY, PEOPLE 

A distinguishable unit 
or phenomenon that 
can be referred to. 

Nature of entities 
(e.g., discrete, 
field-like, collective). 
"Body" highly 
species-specific. 
"People" implies 
social entities. 

CHANGE / EVENT / 
HAPPENING 

HAPPEN, MOVE, DO Denotes a transition 
from one state to 
another, an 
occurrence, or an 
activity. 

Types of change 
relevant to alien 
physics/biology. "DO" 
implies agency. 



STASIS / 
NO-CHANGE 

(Implicit in NOT + 
CHANGE) 

Denotes the 
persistence of a 
state, lack of 
occurrence or 
activity. 

 

AGENT / INITIATOR / 
CAUSE 

SOMEONE, DO (by an 
agent) 

An entity that initiates 
or is the primary 
cause of a 
change/event. 

Nature of agency 
(individual, collective, 
environmental force). 
Intentionality may or 
may not be implied. 

PATIENT / 
AFFECTED / EFFECT 

(Implicit in relation to 
DO/HAPPEN) 

An entity that is 
affected by or is the 
result of a 
change/event. 

How entities are 
"affected" depends 
on their nature. 

PERCEIVER THINK, KNOW, FEEL, 
SEE, HEAR 

An entity capable of 
registering or 
processing 
input/stimuli. 

"FEEL" is highly 
anthropocentric. 
Other terms are 
modality-specific. 
Generalize to 
"PROCESS_SENSORY
_INPUT_X". 

STIMULUS / INPUT (Implicit in SEE, 
HEAR, etc.) 

An input, pattern, or 
phenomenon 
registered by a 
PERCEIVER. 

Modality of stimulus 
(light, sound, 
chemical, electrical, 
pressure, etc.) must 
be specifiable. 

LOCATION / SPACE WHERE/PLACE, 
HERE, ABOVE, 
BELOW, FAR, NEAR, 
SIDE, INSIDE, TOUCH 
(CONTACT) 

Specifies spatial 
position, relation, or 
extent. 

Dimensionality of 
space; nature of 
"contact"; frames of 
reference 
(egocentric, 
allocentric, 
field-based). 

TEMPORAL 
RELATION / TIME 

WHEN/TIME, NOW, 
BEFORE, AFTER, A 
LONG TIME, A SHORT 
TIME, FOR SOME 
TIME, MOMENT 

Specifies temporal 
position, relation, or 
duration. 

Linearity/non-linearit
y of time; species' 
temporal resolution. 
May be absent or 
radically different for 



some cognitions. 

QUANTITY / 
NUMBER 

ONE, TWO, SOME, 
ALL, MUCH/MANY, 
LITTLE/FEW, MORE 

Specifies amount, 
count, or degree. 

Basis of counting 
(discrete units vs. 
continuous 
measures). 

QUALITY / 
PROPERTY / STATE 

GOOD, BAD, BIG, 
SMALL, KIND, PART 

Attributes a 
characteristic, 
property, or state to 
an entity or event. 

"GOOD/BAD" to be 
defined functionally 
(utility/harm). 
"BIG/SMALL" relative. 
"KIND/PART" for 
composition. 

LOGICAL 
OPERATOR 

NOT, MAYBE, CAN, 
BECAUSE, IF 

Connects or modifies 
propositions based 
on logical relations. 

Core logical 
operations likely 
universal for complex 
reasoning. 

EVALUATOR 
(Functional Utility) 

GOOD, BAD Assesses something 
in terms of its utility, 
benefit, or detriment 
to an entity or 
process. 

Replaces 
anthropocentric 
"good/bad" with a 
more objective 
functional 
assessment. 

INTENSIFIER / 
AUGMENTOR 

VERY, MORE Modifies the degree 
or intensity of a 
quality or quantity. 

 

SIMILARITY / 
DIFFERENCE 

THE SAME, 
OTHER~ELSE~ANOTH
ER, LIKE/AS/WAY 

Expresses identity, 
non-identity, or 
resemblance. 

Basis of comparison. 

COMMUNICATIVE 
ACT MARKER 

SAY, WORDS, TRUE Signals related to the 
act of communication 
itself. 

"SAY/WORDS" are 
modality-specific. 
Generalize to 
"SIGNAL," 
"MESSAGE_CONTENT
." "TRUE" relates to 
correspondence with 
a state of affairs. 



This table provides a concrete starting point for the ANETL lexicon, moving beyond 
direct adoption of human-centric primes towards a more functionally defined and 
adaptable set, emphasizing the need for species-specific instantiation. 

IV. Principles for Inherent Integration and "Naturalness" in an Alien Context 

For the ANETL framework to be more than a theoretical exercise, it must incorporate 
principles that maximize its potential for successful and "natural" adoption or 
emergence within an alien species. "Naturalness" here implies that the language feels 
intuitive, is easily learned and processed, and effectively serves the communicative 
needs of its users. 

A. Maximizing Learnability and Minimizing Cognitive Load for the Target Alien 
Species 

A language that is difficult to learn or process will not become "natural." ANETL should 
therefore adhere to principles known to enhance learnability in human languages, 
generalized for alien cognition: 

● Simplicity and Regularity: The core grammatical rules and lexical formation 
principles of ANETL should be as simple and regular as possible, minimizing 
arbitrary exceptions, especially in the foundational layers of the language that 
would be acquired first.12 

● Transparency: The relationship between signal form and meaning should be as 
transparent (i.e., easily deducible) as possible, particularly for core concepts. This 
involves strategically employing iconicity and systematicity, where the structure of 
the signal provides cues to its meaning.12 

● Consistency: Linguistic patterns and rules should apply consistently across the 
system, reducing the learning burden and facilitating generalization. 

● Compatibility with Alien Cognitive Architecture: Crucially, the language's 
structural properties—such as the permissible depth of recursion, the complexity 
of syntactic dependencies, the types of grammatical categories employed, and 
the organization of the lexicon—must align with the specific cognitive processing 
capacities and limitations of the target alien species.4 For example, a species with 
limited working memory might favor shorter sentences and more localized 
dependencies, while a species with parallel processing capabilities might develop 
syntactic structures that are not strictly linear. 



B. Optimizing the Trade-off between Expressive Power and System Complexity 

A functional language must be sufficiently expressive to meet the full range of 
communicative needs of the species, from basic survival-related information to 
complex social interactions or abstract thought.12 However, increasing expressive 
power often comes at the cost of increased system complexity, which can negatively 
impact learnability and processing efficiency.12 ANETL should aim for an optimal 
balance: a relatively simple set of core primitives and combinatorial rules (leveraging 
the power of recursion and compositionality) should be capable of generating a vast 
range of nuanced expressions. The framework might also include principles for 
"controlled complexity growth," allowing the language to evolve and expand its 
expressive capacity in a structured manner as the species' communicative 
requirements become more sophisticated. 

C. Plausible Evolutionary Trajectories: How ANETL Principles Might Emerge and 
Stabilize 

A truly "natural" language is one that could plausibly evolve. ANETL principles should 
align with general mechanisms of language emergence and change: 

● Gradual Emergence from Simpler Systems: Complex languages typically evolve 
from simpler precursor systems. The core components of ANETL (e.g., basic 
signal inventory, core primes, simple combinatorial rules) could represent a 
foundational stage from which more elaborate structures emerge. Hockett argued 
that duality of patterning evolves when a growing number of meanings need to be 
expressed, providing an efficient solution.5 

● Adaptive Pressures for Efficiency and Expressivity: The evolution of language 
is driven by constant pressures for communicative efficiency (minimizing effort, 
ensuring clarity) and expressivity (conveying a wide range of information 
accurately). These pressures lead to the selection and stabilization of certain 
linguistic structures over others.12 ANETL principles should inherently favor 
structures that are efficient and expressive for the target species and 
environment. 

● Role of Social Interaction and Cultural Transmission: Language is 
fundamentally a social tool, shaped by its use in communicative interactions and 
its transmission across generations or learning cohorts.2 ANETL principles must 
be robust enough to survive this process of cultural transmission, maintaining 
their core functionality while allowing for adaptation and innovation. The 
mechanisms of language change themselves (e.g., phonological attrition, 
grammaticalization, semantic shift) appear to have universal characteristics 53, 



and ANETL should be compatible with such fundamental diachronic processes. 

Instead of prescribing a fixed language, ANETL can be conceptualized as defining a 
"fitness landscape" for alien language evolution. On this landscape, different linguistic 
structures—instantiated by setting ANETL's parameters according to specific alien 
characteristics and environmental conditions—would possess varying degrees of 
"fitness." Fitness, in this context, relates to how well a language structure serves 
communicative success, its learnability, its processing efficiency, and its overall 
compatibility with the alien species' cognitive and biological makeup.12 ANETL, by 
providing the core principles and parameters, doesn't dictate the final evolved 
language but rather guides its potential evolutionary pathways by defining what is 
possible and what is likely to be optimal under given constraints. This approach allows 
for modeling the potential bottom-up emergence of alien languages, rather than 
solely relying on top-down design. 

D. Interface with "Universal Translator" Concepts: Bridging the Communication 
Gap 

While the primary goal of ANETL is inherent integration within an alien species, its 
grounding in abstracted universal principles might incidentally make a language based 
on it more amenable to decipherment or translation by another intelligent species, 
such as humans employing advanced AI. Current theoretical approaches to 
constructing a "universal translator" often propose starting with universally 
recognizable concepts like mathematics and basic scientific principles, then using 
pattern recognition and machine learning to build up a grammar and lexicon of the 
unknown language.50 An ANETL-derived language, with its foundation in abstracted 
semantic primes, clear compositional rules, and potentially iconic elements, could 
offer more discernible "hooks" or entry points for such decipherment techniques 
compared to a language that is entirely idiosyncratic or lacks clear underlying 
structure. 

V. Conclusion: Towards a Truly Universal Linguistic Framework 

The ANETL framework, as conceptualized in this report, represents an attempt to 
bridge the chasm between the known universals of terrestrial language and the 
speculative possibilities of extraterrestrial communication. Its core 
tenets—abstraction from human-specifics, parametric design, grounding in functional 
universals of information exchange, and adaptability to diverse biological, cognitive, 
and environmental contexts—aim to provide a robust yet flexible blueprint for 



languages that could be "naturally" integrated by non-Earth intelligences. 

This endeavor has significant implications for the fields of xenolinguistics and the 
Search for Extraterrestrial Intelligence (SETI). By moving beyond the simple search for 
"Earth-like" linguistic structures, ANETL offers a more nuanced perspective on what 
fundamental organizational principles might underpin any advanced communication 
system. This could inform SETI search strategies by suggesting what kinds of complex, 
patterned signals—beyond purely mathematical sequences—might indicate 
intelligence, even if their specific content remains initially opaque. The work of 
scholars like Douglas Vakoch and Jeffrey Punske in xenolinguistics, who seek to 
explore the potential forms of non-human language 7, aligns with the goals of this 
framework, contributing to a scientifically grounded yet necessarily speculative 
exploration. 

Future directions for the theoretical development of ANETL are manifold. 
Computational modeling could be employed to simulate the emergence and evolution 
of ANETL-based languages under various hypothetical alien constraints, testing the 
viability and stability of different parametric settings. The proposed set of abstract 
semantic primes requires ongoing refinement and cross-disciplinary scrutiny to 
minimize inherent biases. Furthermore, exploring the interface between ANETL 
principles and broader theories of consciousness, cognition, and information 
processing in non-human systems could yield deeper understanding. 

A profound challenge, articulated by Noam Chomsky, is the possibility that humans 
might find it impossible to naturally learn a truly alien language if it fundamentally 
violates the innate Universal Grammar that underpins human language acquisition.3 
While ANETL cannot definitively overcome this potential barrier, by focusing on the 
most abstract and functionally essential aspects of communication, and by providing 
a structured, principled approach, it aims to identify common ground that might make 
such languages at least theoretically approachable through methodical discovery and 
analysis, even if intuitive acquisition remains elusive. 

Ultimately, the ANETL project serves as more than just a design exercise for 
hypothetical alien languages. It acts as a crucial testbed for the limits of universality in 
linguistic theory. The process of identifying features common to all Earth languages, 
then critically examining them for anthropocentric biases, and finally abstracting them 
to their core functional necessities, forces a profound re-evaluation of what 
"language" itself means. This intellectual journey helps distinguish truly fundamental 
principles of information exchange and symbolic representation by any complex 
intelligent system from the contingent, species-specific features of human language 



shaped by our particular evolutionary history. In this sense, the quest for an Abstract 
Non-Earth-Terrestrial Language, while speculative, serves a vital scientific and 
philosophical purpose: to push the boundaries of our understanding of 
communication, cognition, and the potential diversity of intelligence in the cosmos. 
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