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The boundless variety of life on
Earth never ceases to amaze. In

spite of the fact that the world is
smothered in humans, new details
continue to arise that reveal life to be
ever more diverse. Sometimes these
new details reveal the presence of
new species; sometimes they are
behaviours or chemistries that indi-
cate existing ecological relationships
are more complex than anyone
realised.

With regard to species discoveries,
the past year has been no different

from others in recent decades, and
new species have turned up as a
result of intensive exploration all
around the globe. Some of the work
has been rather old-fashioned, with
researchers literally turning over
rocks in the jungle. Other projects
have taken on a decidedly more mod-
ern twist, with research teams using
genetics to work out that what we
thought was a single species is, in
fact, two species.

Perhaps the most intriguing species
find reported in the past year has

been a bunch of worms that a team
led by Robert Vrijenhoek at the
Monterey Bay Aquarium discovered
off the coast of California, USA.

Five years ago, the team found
worms hanging around the bones of
whales and other large mammals on
the ocean floor. They realised that
these worms were rooting themselves
in, and absorbing nutrients from, 
the whale bones. They were, bizarrely,
animals that had become specialists 
at feeding on bones on the ocean
floor.

Biodiversity: 
a look back at 2009
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At 
first glance,

Vrijenhoek and his
team assumed that the worms on the
bones were just one or two species all
doing roughly the same thing, yet
that number quickly expanded to five
species in the years following the
worm’s discovery, and in 2009, the
number jumped to seventeen. This
led the team to theorise that there
might be more than one way for a
worm to feed on a bone.

None of the worms have mouths or
anuses. Instead, they all have a bul-
bous root system that they embed in
the bones, and a variety of different
feathery structures that the
researchers think are being used 
for respiration (see image on page 30).

Exactly how the worms draw out
nutrients from bones is still some-
thing of a mystery, but the large num-
ber of new worms found in 2009 have
so many different forms and body
structures that the researchers are
beginning to suggest that the ocean
floor has an entire ecosystem of bone
feeders of different sizes and shapes
which likely have different tactics for
feeding on bones.

A species that is making this point
most clearly is one of the newly dis-
covered worms which, at first glance,
seems to embed itself in sediment
rather than bone. Yet as the research
team went to look closer, they found
that these worms, although anchoring
in sediment, had very long root sys-

tems that ran out to buried bone frag-
ments. They were effectively function-
ing as buried bone-shard feeding spe-
cialists, making them quite different
from the other bone-feeding worms
which have all been found directly
embedding themselves in bones. The
team expects that as they further
study the new worms, even more
diversity will be uncovered.

Further exploration of the worms
and their behaviours is definitely
needed, but for the moment, it looks
as if there is an entire world of bone
feeders in the ocean depths.
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Cutting-edge science

Microhyla ornata frog from Savandurga, India.
These frogs are also found in elephant dung

Image courtesy of L. Shyamal; image source: Wikimedia Commons

Discovering new species is not all
there is to biodiversity. Discovering
new ways in which already known
species interact is equally important,
and from this perspective, 2009 was
one of the more fascinating years, as
research has revealed that the pres-
ence or absence of elephant faeces
plays an important role in bio -
diversity.

In Sri Lanka, Asian elephants are
continually being pushed out of
forests and isolated from regions
where they are seen as troublemakers.
To be fair, there is a lot of truth to this:
the elephants readily destroy trees 
if left in an area for long enough.
However, Ahimsa Campos-Arceiz 
at the University of Tokyo, Japan,
revealed last year that the elephants
appear to be giving back to their

This article is very pleasant to read and will probably give a whole
new meaning to the term ‘biodiversity’ to most readers. The scope
is to show that biodiversity is by far richer than we can possibly
imagine; to prove this, the author provides examples that will sur-
prise and even amuse the reader.

The article could be useful in the study of ecology and specifically
in the examination of the behaviour of and the relationships
between different species of organisms, as it suggests ‘unconven-
tional’ ways in which organisms interact with each other and with
the environment.

The article could be used to discuss biodiversity and particularly the
various forms it can take. Comprehension questions could include:

1. Biodiversity is a complex term. Explain three forms that biodiver-
sity can take, giving one example for each.

2. In the article, there is a claim that elephant dung could become
a small ecosystem. Do you agree or disagree with this claim?
Explain the reasons for your decision. 

3. Describe a specific behaviour adopted by certain species of sea-
weed that helps them defend against pathogens when they are
damaged.

Michalis Hadjimarcou, Cyprus
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 environment
in a small but

important way: their
piles of faeces provide hous-

ing to numerous species, including
three species of frogs.

The dung of many large mammals
has long been known to be a fertile
place for plants and fungi to grow,
but seeing the dung itself used as a
dwelling by amphibians... well, that’s
rather new.

Aside from frogs, Campos-Arceiz
reports in the journal Biotropica that
he discovered beetles, termites, ants,
spiders, scorpions, centipedes and
crickets in many of the elephant dung
piles, suggesting that an elephant
dung pile can become a small ecosys-
tem on its own. In contrast, when he
examined large piles of dung from
other animals, such as cows, similar
levels of diversity were not found.

Campos-Arceiz proposes that the
amphibians and insects might just be
following the trails of dung and mov-
ing with elephant populations, sug-
gesting that elephants literally bring
their own biodiversity wherever they
go.

Just as new social interactions are
constantly turning up amongst well-
known species such as elephants and
frogs, so too are new chemical interac-
tions. By far the most interesting
interaction identified in 2009 is that of
seaweeds strategically mounting
antimicrobial defences on their sur-
faces, in locations where they need
extra protection against pathogens.

In the past decade, it has come to
light that seaweed species have a host
of antimicrobial chemical compounds
inside them. These findings have led
to considerable interest in seaweeds
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as potential sources to be bioprospect-
ed for the development of antibiotics.

While further exploring the sea-
weed family and their chemical com-
pounds, a team of researchers led by
Julia Kubanek at the Georgia Institute
of Technology in Atlanta, USA, dis-
covered that the antimicrobial chemi-

Elephant dung with dung beetles
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cals were not distributed throughout
the seaweeds evenly. Instead, they
were spread out in patches along the
seaweed surface. These patches were
also covered with sediment and parti-
cles that had been floating about in
the water.

Kubanek and her colleagues report-
ed in The Proceedings of the National
Academy of Sciences USA last year that
they believe the seaweed is creating
its own version of a scab. As the sea-
weed gets cut, attacked or abraded,
they believe it oozes sticky carbohy-
drates rich in antimicrobial chemicals
from inside. These chemicals then
prevent the seaweed from becoming
infected and the sticky ooze collects
floating particles from the water
to cover up the injured area.
This sort of behaviour has
never been seen before in sea-
weed, but the authors sug-
gests that it may be similar in
function to the resin that pine
trees ooze when cut.

Practically, the find is impor-
tant for developing pharmaceu-
ticals that can help wounds heal,
but from a grander ecological per-
spective it is no more or less impor-

tant than the discovery of new bone-
feeding worms or of 
the use of elephant faeces as accom-
modation. Indeed, just when it seems
as if the world’s biodiversity could
not possibly become any richer,
researchers prove that it can.
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For more information on the International Year of
Biodiversity, see: www.cbd.int

The website includes a manual for educators, Biodiversity
is Life: www.cbd.int/iyb/doc/partners/
iyb-waza-manual-en.pdf

If you enjoyed this article, you might like to browse all sci-
ence topics previously published in Science in School. See:
www.scienceinschool.org/sciencetopics
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