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Abstract

New evidence from large language models and animal communication
challenges human linguistic exceptionalism. Drawing on historical par-
allels between linguistics and evolutionary biology, this comment argues
that new evidence from non-human linguistic behavior could transform
humanity’s relationship with the natural world.

For much of Western history, Greek and Latin were considered the richest and
most admirable languages, while the tongues people actually spoke were dis-
missed as lowly vernaculars, impoverished kitchen languages. Who in their
right mind could compare the language in which Homer, Aristotle, or Virgil
created their masterpieces with the dialects of everyday language such as Mid-
dle French or English? Parallel to this value judgment, humans have long been
considered the lords of the natural world, distinct from irrational animals. Who
could say that the human with reason, language, culture, and civilization has
anything to do with animals like chimpanzees, goats, or cats?

These views no longer hold. We now know that we share evolutionary an-
cestry with chimpanzees, goats, and cats. Reframing our position relative to
animals enabled Darwin to propose his Theory of Evolution, which forever trans-
formed science. This reframing was predated and enabled by a much less famous
development in science: the realization that Greek and Latin might not be god-
given, but developed from earlier languages that “perhaps no longer exist.”

The stage for Darwin’s theory of evolution was thus set by linguists sev-
enty years before his On the Origin of Species. British colonialist scholars were
starting to learn the sacred text of India. One of them was Sir William Jones,
a classically trained scholar. Having learned Sanskrit and realized that it is
remarkably similar to Homeric Greek, in 1786 he addressed the Asiatic Society
saying that “The Sanscrit language, whatever be its antiquity, is of a wonderful
structure; more perfect than the Greek, more copious than the Latin” and that
“no philologer could examine them all three, without believing them to have
sprung from some common source, which, perhaps, no longer exists”. In the
decades that followed, the brightest minds started taking this hypothesis seri-
ously. Jacob Grimm, one of the two Grimm brothers, for example, proposed

1



one of the first linguistic laws, suggesting that languages change in a regu-
lar fashion, and that the proto-language that perhaps no longer exists can be
reverse-engineered. The evolutionary principle was first born from and tested
out on linguistic data. Darwin himself uses linguistics to argue for his new
theory[1].

We are on the cusp of another revolution of this type. Until recently, only
humans were able to master human language perfectly. No computational model
came even close. Transformer-based large language models (LLMs) are turning
this assumption upside down. A growing body of work suggests that trans-
formers are able to learn highly complex rules of language.[2] In a paper on
metalinguistic abilities of LLMs, I showed that the models perform well on
one of the most complex and long considered uniquely human properties of
language—recursion [3]. Not only that, the models also showed metalinguistic
abilities: they could reason about linguistic structure, not merely produce fluent
language.

While LLMs tell us that the human might not be the only entities capable
of learning human language, they fail at realistically replicating how humans
actually acquire language. In my research, I build interpretable AI models
that learn language more like human babies do [4]. My models learn from raw
sound, by imitating and imagining data. I was able to show that these models
discover symbolic-like structure in language only by virtue of being trained to
informatively imitate data they hear from the environment. These models are
also more interpretable than other architectures, and closely parallel the human
brain, as I was able to show by comparing internal representations of the brain
and internal layers [5].

Reframing how we think of language—as informative imagitation—allowed
me the next step. Given that the models were able to learn human language
without supervision, I decided to train them on whale vocalizations. As part
of Project CETI[6], a nonprofit organization dedicated to understanding and
translating the communications of sperm whales, I used my AI interpretability
technique for understanding what the model had learned [7], which returned a
surprising result: sperm whale vocalizations were predicted to be informative
not only in the traditional dimensions such as the number of clicks and the tim-
ing, but in the spectral domain as well, which was not considered a meaningful
candidate at the time.

Sperm whale vocalizations[8] were long believed to be a Morse code-like sys-
tem, which sounds alien and not very human-like. After our interpretability
technique pointed me to the spectrum, I conducted extensive analysis of whale
clicks—combining traditional philological, linguistic, and bioacoustic work—and
uncovered previously unobserved structured patterns in sperm whale vocaliza-
tions. The crucial insight was timing. Sperm whale clicks are not mereley clicks,
they are very slow vocalic pulses. When I removed silences, spectral patterns
parallel to human vowels began to appear. The seemingly alien system became
much more human-like. We report two discretely distributed types, the a- and
the i -coda vowel [9] and showed that these vowel-like patterns are highly struc-
tured, repeated by several whales, and systematically parallel human vowels
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[10]. The same approach—stepping outside of our human-centred perception
of time—that allowed me to uncover sperm whale vowels has proven useful in
demonstrating that orcas have not only vowel-like but also consonantal patterns
[11]. These results suggest that speech-like organization in cetacean vocaliza-
tions had been hidden in plain sight.

Both AI and new advances in animal research[12] are forcing us to rethink
human exclusivity once again. Almost 250 years ago, dethroning Latin and
Greek and comparing the two to Sanskrit allowed us to discover the evolution-
ary principle. Seventy years later, expanding such thinking to animals allowed
us to answer one of the deepest questions in science: where humanity came
from. Today, the primacy of human language as a whole is being questioned
by AI models. Our ability to rethink the exclusivity and uniqueness of humans
will likely be crucial for future scientific discovery. Perhaps the next Theory of
Evolution is the realization that we are just one of many possible and diverse
intelligences and that our legal, societal, and value systems should be adjusted
accordingly. We form our identities always in relation to the other. The other
used to be the animals, now the other is artificial, silicon intelligence. This
provides an opportunity to identify as a biological intelligence that will unite
the natural world. At a time when AI is starting to outperform us in many cog-
nitive domains, building alliances and identities together with other biological
intelligences might be more important than ever.
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[10] G. Beguš, M. Dabkowski, R. L. Sprouse, D. F. Gruber, S. Gero, The phonol-
ogy of sperm whale coda vowels. Proceedings of the Royal Society B: Bio-
logical Sciences 293 (2069), 20252994 (2026), doi:10.1098/rspb.2025.2994.
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