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W
hile many would consider the capac-
ity for speech as exclusively human,
there is evidence of vocal communi-
cation in many species. Whales, dol-

phins and elephant herds are well known exam-
ples. The case of songbirds goes further, where
rhythm and fixed patterns of tones, and even rudi-
mentary grammar have been noted. While ani-
mal parallels of speech do not compare with human
ability, the study of animal vocalisation, with its
simplicity, and the possibility of mildly invasive
experimenting, could help understand the evo-
lution of human speech.

Suriani Surbakti, Heidi G Parker, James K
McIntyre, Hendra K Maury, Kylie M Cairns, Mea-
gan Selvig, Margaretha Pangau-Adam, Apolo
Safonpo, Leonardo Numberi, Dirk YP Runtuboi,
Brian W Davis, and Elaine A Ostrander, from
universities and institutes in Indonesia, Sydney
in Australia, Göttingen in Germany and Mary-
land, Florida and Texas, in the US, report in the
journal, Proceedings of the National Academy of
Sciences, a discovery that a species of wild dog,
which displays the facility of vocalising with near
musical quality, feared extinct, is still to be
found. That specimens of this rare breed could
be there for study holds out a promise of under-
standing the features that made it possible for
humans to develop the ability to speak and sing.
And from there, possibly ways to deal with vocal
or speech disorders or difficulty in processing
sounds.

A well-known instance of directed vocali-
sation in animals is seen in the simple whistles
of dolphins. The pattern is variations of the
pitch, which are heard and remembered by
other dolphins, as the identity of individual dol-
phins. The whistles were studied with the help of
a modern, mathematical coding of musical
compositions of humans, a method that has
helped computers search for instances of pla-
giarism or copy, over the Internet.

The method relies on patterns of rise and
fall of pitch, along the melody of a piece of
music. The coding avoids complexities, like
actual pitch, or loudness, and the process, which
is known as Parson’s Code, consists of only the
sequence of the pitch rising, falling or staying
unchanged. The picture shows the notes that
appear in the song, “Twinkle, twinkle, little star”.
The notes are shown in the Indian notation and
in western staff notation, and, in the Parson’s
code, the rising, falling or steady pitch is shown,
as “u” for rise, “d” for fall and as “r” when
unchanged.

The code is not a way to record or repro-
duce a tune, but the code turns out to be unique
and works as a signature for most melodies.
Using this code to mark the whistles of dolphins,
scientists were able to identify the signals sent
out by each one and they found that the whistles
of individual dolphins were unique – they iden-
tified the dolphin that made it. As the whistles
thus carry information, it is believed there are
other messages that they convey.

The study of birdsong is replete with pat-
terns.  It has even been shown that a particular
part of the brain is affected when a familiar pat-
tern of birdsong being heard is changed. Injury
to this portion of the brain has been found to
affect song recognition in canaries and the zebra
finch, just like injury to some parts of the human
brain leads to selective language impairment.
While specific melodic forms are learnt by fledg-
lings, from the father bird, there is evidence that
specific combinations of sound convey differ-
ent meanings. This finding, in the case of the
chestnut crowned babbler, a songbird of South
East Australia, is a rare instance, outside human
communication, of meaning conveyed by rear-
ranging sounds.

In case of the chestnut crowned babbler, it
was found that out of at least 15 context specific
calls, there were two groups, say A and B, appar-
ently meaningless by themselves, but which
were sounded as AB or as BAB, one specifically

to maintain the flock in flight, and the other to
motivate feeding, when with the young in the
nest. It was possible to replay these calls from a
recording and induce a bird to either look
towards a window, for flight, or towards the nest
– to show that the experimenter was “speaking”
with the bird.

Singing dog
It is in this context of working with the sim-

plest systems in unravelling the mystery of vocal
communication, that we have a case of melodic
vocalisation and symphonic group cries of the
New Guinea singing dog, or the New Guinea
Highland dog. The debate is still on whether this
near extinct variety is the same species as the
domestic dog, and it is recognised that it has
been isolated from the main evolutionary
stream. The characteristic of the NGSD, not seen
in dogs, wolves or dingoes, is the dramatic pitch
modulation of its howl. The howl starts at a pitch
of 600-800 cps, or about one octave higher than
normal speech, and then swings to 300 cps, or a
deep human voice, and high to 1700 cps, or two
octaves higher than the start. The howl lasts as
long as five seconds, with abrupt rise and fall of
pitch and there are five to eight well defined
overtones, which give the howl a musical quality.

There is also the chorus howl or indepen-
dent melodies sounded by more than one
NGSD, where one starts and others quickly join.
The participants of the chorus are said to be well
synchronised, and can go on for 10 minutes,
usually coming to a stop simultaneously. A
unique feature that the NGSD howl displays is
the “trill”, a high pitched pulsed signal, “of a dis-
tinctly ‘bird-like’ character,” and this is believed
to be produced by the rapid vibration of a rudi-
mentary uvula (the fleshy extension that hangs
at the back of the soft palate).

While this instance of sophisticated vocali-
sation, outside the category of song birds, is an
attractive opportunity to study the evolution of
vocal ability, there have been no known speci-
mens of NGSD in the wild for over 50 years and
there are only 200-300 specimens in captivity.

The NGSD is known to have been there in good
numbers in the lowland of New Guinea, finds
mention in travel records and was studied since
over a century ago. But it was displaced by
human colonisation and European and Asian-
derived dog lines, and has been considered
extinct.

This belief is now reviewed, with the cur-
rent study, which identifies a high altitude dog
population, the Highland wild dog, in moun-
tains of New Guinea, as the same line as the
NGSD. These, the HWD, also show vocalisation
like the NGSD and the team writing in PNAS has
carried out DNA analysis, which shows close
similarity of the HWD and NGSD. The vocalisa-
tion and genetic proximity “indicate the poten-
tial of the HWD to be a wild NGSD population,”
the paper says. The HWD may have been “the
founding population of the NGSD” which “is
not, in fact, extinct and the HWD should be
resourced for conservation efforts to rebuild this
unique dog family population,” the paper says.

The writer can be contacted at
response@simplescience.in
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T
he notion of plants talking to us about dead
people sounds like a bad horror movie.
But that’s the theme of a recent scientif-
ic paper I co-authored.

Each day, over 160,000 people die in the
world. Most people die with family members pre-
sent or nearby; their family and friends mourn
their loss, which includes having the loved one’s
body present. Sometimes people die in the
wilderness, in war and under questionable cir-
cumstances. In so many of those cases, the body
is never recovered and loved ones don’t get clo-
sure. In cases of murder or genocide, perpetrators
go unpunished without a recovered body.

I didn’t usually think about this topic, until
recently. I am a plant biologist who uses biotech-
nology and synthetic biology approaches in
research. Nearly 20 years ago, I coined the word
“phytosensor” in a paper referring to plants that
had been genetically engineered for sensing and
reporting.

Imagine a crop plant that could tell you it
was getting sick before it started to die – that
was my phytosensor idea. Recently I started to
wonder if native plants – those that are not engi-
neered – could also sense and report. I found
out that other people on my campus had many
of the same thoughts before.

Trees have a lot to tell us
Maybe the notion of talking trees is not so

far-fetched. After all plants are used to respond-
ing to changes in their environment. Given that
they’re rooted in place, plants really have no
choice but to change their chemistry and biolo-
gy when attacked by pests or face other chal-
lenges such as drought or benefit from fertiliser
– by way of animal faeces. It would seem that
long-lived plants like trees must respond quite
well at sensing and responding to stresses,
allowing them to grow tall and produce shade
over decades and even centuries.

When people go missing and die – whether
by natural causes or by foul play – their bodies

start to decompose if the weather is warm.
And if they decompose in the forest under
the shade, finding and recovering their
bodies can be difficult if not impossible.
One solution is to learn how plants
respond to decomposing humans and
then “listen” to what they are telling us
about the people who’ve died under their
canopies.

The ‘Body Farm’ speaks
My colleagues and I at the University of

Tennessee started such a conversation last
year with anthropologists, soil scientists and
people who study plants.

One thing that the University of Tennessee
is famous for is their Forensic Anthropology
Center, which is more commonly known as the
“Body Farm.” In the 1980s Bill Bass, an anthro-
pology professor, founded the “Body Farm”, the
first research facility of its sort in the world.

Bass used donated woodland near the cam-
pus to understand the phases of human decom-
position after donated human bodies are left on
the surface or are buried. This outdoor facility
has been a boon for vastly improving our under-
standing of how various organisms, such as
insects, interact with dead people during various
phases of decomposition. But the proverbial
elephant in the room – the forest itself – has
been overlooked as a responder.

Learning to listen
The paper I co-authored, which is pub-

lished in a journal Trends in Plant Science dis-
cusses how we might understand how the forest
may speak to us about where people have died.
We discussed large inputs that would come from
cadavers, such as nitrogen, that would fertilise
the plants near a body.

The ways that plants respond to nitrogen
influxes are well understood. Nitrogen causes
plant leaves to become greener as plants make
more chlorophyll. In addition, there may be
more nuanced signals – such as drugs or metals –
that would leach from dead bodies into the soil.

Certainly, these soil inputs would change
microbes near roots, which in turn alters the
nutrients plants absorb via their roots.

My colleagues and I quickly came to the
conclusion that we didn’t really understand the
full picture of how trees and shrubs may change
their chemistry, biology and physical appear-
ance in response to cadavers.

But one thing our multidisciplinary team
did know is that we had the perfect place to find
the answers to these questions – the Body Farm.
We had also been flying small drones with sen-
sors to study how an agricultural plant – switch-
grass – responded to nitrogen inputs (a paper
on that work is under review). So, we had some
ideas about how drones might be used to detect
cadavers.

You might wonder how my colleagues and I
can distinguish between a plant’s response to a
dead animal versus a human cadaver. Because
most wild mammals are much smaller than
humans, the plant response to a dead animal
versus a dead human should create signals that

blend in as background noise. Deer might be an
issue since they can weigh as much as a human.

Beyond dead bodies, my lab has genetically
engineered plants to sense and report problems,
such as plant diseases, including those that are
caused by bacterial pathogens and ionizing radi-
ation. Our engineered plants produced fluores-
cent proteins upon sensing a particular signal,
such as a pathogen or radiation exposure. And
we recently custom-made a “fluorescence
inducing laser projector” to take images of plant
fluorescence signatures in the lab.

So, while we don’t exactly know how plants
may tell us where dead people are, we started
learning in June of this year by using the multi-
disciplinary resources available to us. At some
time in the next two years we hope to have a
much better understanding of what trees and
shrubs have to tell us about missing people, and
learn how to “hear” them from the air.

The writer is professor of plant sciences, University of
Tennessee, US. This article first appeared on 
www.theconversation.com
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Cyber shield

A team of researchers from the Indian
Institute of Technology-Guwahati, in
collaboration with scientists from the
University of Pardubice, Czech Republic,
is working towards developing indige-
nous algorithms that can protect the
nation’s digital data from cyber attacks
by advanced computers. The team has
also designed encryption architectures
that can be used to protect sensitive
health data that is transmitted through
the Internet.

The team led by Gaurav Trivedi,
associate professor, department of elec-
tronics and electrical engineering, IIT-
Guwahati, includes Srinivasan Krish-
naswamy, assistant professor, depart-
ment of electronics and electrical engi-
neering, IIT-Guwahati, and Zdenek
Nemec and Jan Pidanic from the Uni-
versity of Pardubice. The team also con-
sists of research scholars Bikram Paul,
Uddipana Dowerah, Tarun Kumar Yadav,
Balbir Singh, Abhishek Agrawal, Meenali
Janveja, and Souradip Pal from IIT-
Guwahati. The team’s work has been
published in the proceedings of IEEE
International Conference Radioelektron-
ika (RADIOELEKTRONIKA).

The recent advances in computer
science, such as the development of the
quantum computer, are all set to over-
throw Moore’s law that has ruled the
roost for the last half a century. The phe-
nomenal computational power of quan-
tum computers not only embodies possi-
bilities of astronomical progress, but also
enormous threats. For example, while
sensitive data is stringently protected by
encryption (the virtual “lock” for precious
data), the power of quantum computers
can easily break even apparently “invin-
cible” encryption codes.

It has given rise to a new field of
research, called Post-Quantum Cryptog-
raphy and state-of-art research teams all
over the world, such as the one at IIT-
Guwahati, have been working on devel-
oping algorithms to secure data from
attacks by advanced computers.

The team has developed various
PQC-based encryption algorithms and
designed indigenous soft IPs which can
be integrated into Systems-on-Chip to
protect them from cyber attacks. These
algorithms and IPs would enable criti-
cal data such as national security data
and citizen information to be under
unbreakable lock-and-key, thereby
enhancing the safety of our nation
against cyber-attacks.

The IIT-Guwahati team has also
worked towards enhancing data security
in the healthcare sector that is increas-
ingly using the Internet-of-Things to
cater to the needs of the country. Iot
healthcare aids in the real-time diagno-
sis of diseases by keeping a patient digi-
tally connected to a medical expert 24x7,
thus avoiding the visits and admissions
in the hospital, a facility particularly crit-
ical in these pandemic times.

Bad news for
superbugs
Researchers at the University of Sheffield
in the UK have developed a new com-
pound that is able to kill both gram-pos-
itive and gram-negative antibiotic-resis-
tant bacteria.

Gram-positive and gram-negative
bacteria have different cell wall struc-
tures, but the new antibiotic compound
is able to pass through the cell wall of
both forms and then bind to the DNA.
The findings, published in Chemical Sci-
ence, pave the way for developing new
treatments for all kinds of antibiotic
resistant bacteria, including the gram-
positive MRSA and gram-negative E
Coli.

The team from the University of
Sheffield has previously developed new
compound leads that specifically target
gram-negative bacteria, but this new
compound is a broad-spectrum antimi-
crobial which means it is just as effective
in both types of bacteria. Gram-nega-
tive bacteria strains are particularly dif-
ficult to treat as their cell wall prevents
drugs from getting into the microbe,
they can cause infections including
pneumonia, urinary tract infections and
bloodstream infections.

The team worked with colleagues
at the Science and Technology Facilities
Council’s Rutherford Appleton Labora-
tory. Professor Jim Thomas, principal
investigator of the research from the
University of Sheffield, said, “Antimicro-
bial resistance is an increasing problem
with many studies predicting a medical
global emergency, so broad-spectrum
antimicrobials which work against resis-
tant pathogens are urgently needed.

“As the compound is luminescent it
glows when exposed to light. This means
we were able to follow the uptake and
effect on bacteria using advanced
microscopy techniques available at
STFC’s Rutherford Appleton Lab.”

Doctors have not had a new treat-
ment for gram-negative bacteria in the
last 50 years, and no potential drugs
have entered clinical trials since 2010.
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Singing dog
emerges from
extinction
A recent discovery marks a
toehold to trace the origins of
vocal communication

Plants might be able to tell us about the
location of dead bodies, helping families
find missing people
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