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back wall of the throat, German is 
a notoriously harsh and guttural 
language. One might say the lan-
guage is cold and craggy, just like 
the country. 

Ian Maddieson, a linguist at the 
University of New Mexico, had a 
hunch that these differences were 
not purely coincidental. He and a 
colleague, Christophe Coupe, of 
France’s Laboratoire Dynamique du 
Langage, analyzed more than 600 
regional dialects by topography, 
weather, and climate. A study they 
published in late 2015 found the lan-
guages adhered to a phenomenon 
previously only seen in birdcalls 
and other animal noises—acous-
tic adaptation. Put simply, acoustic 
adaptation maintains that the land 
where a language is born is instru-
mental to how it evolves.

The scientists looked at how 
environments affect the lifespans 
of sounds. Acoustic signals degrade 
naturally as they travel. Factors 
that affect the rate of decay include 
temperature, humidity, and vegeta-
tion. But not all sounds are created 
equal. High-frequency sounds, such 
as consonants, have short wave-
lengths, and low-frequency sounds, 
such as vowels, have long ones.

Because consonants are higher 
in frequency, they confront more 
obstacles in their transmission. So 
in hot, forested areas, they degrade 
faster. Vowels, on the other hand, 
with their longer wavelengths, slip 
through trees and surf heat ripples 
without losing too much quality. In 
colder climates, consonants’ high-
er frequencies rise above lower 
and more languorous sounds, and 
don’t have the time and space to 
degrade. Just as birds in hotter, 

lusher regions have evolved to communicate through 
low coos, so languages from those regions have fewer 
distinct consonants and rely more heavily on vowels.

Acoustic adaptation shapes not only the sound and 
structure of a language, but its meaning. To a Hawaiian, 
German might sound like a bunch of consonants chop-
ping vowels into a mishmash, where the dulcet Mahalo 
sounds direct. To a German, meanwhile, a tender Auf 
Wiedersehen runs over the eardrums like honey, and 
means everything.

 —Susie Neilson

The land where 
a language is 
born is vital to 
how it evolves.

Why did belief in supernatural punishment arise? 

Benjamin Grant Purzycki
Centre for Human Evolution, Cognition, and Culture, 
The University of British Columbia

Supernatural punishment arose, in part, because of its 
impact on cooperation. The behavior of contemporary 

priests, politicians, and televangelists suggests that clever humans noticed 
our attraction to the supernatural and used it to manipulate others.  
By appealing to the concerns of powerful gods, religious and political leaders 
can trigger pan-human psychological systems, steer our attention, and guide 
our behavior. By outsourcing social maintenance costs to the gods, people,  
in turn, have more predictable and stable cooperative relations that 
contribute to the chances that one successfully reproduces. 

TWO QUESTIONS

If the universe is expanding, how can it have  
no boundary? 

Eric Thrane
Monash University

Imagine a vast rubber sheet extending outward in every 
direction to infinity. The sheet can be stretched so that 
two marbles on it move farther apart. However, you 

could travel for an arbitrary amount of time and still never get to the edge of 
the sheet. The sheet is the fabric of spacetime, and the marbles are galaxies. 
So those gravitational waves LIGO detected, for example, emanating from 
the merger of the two black holes, will continue to propagate forever, never 
reaching a boundary to bounce off of. O
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