A coral reefin Kalpitiya
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. [ onathan Cybulski hopes to
b find answers as fowhy the

{ coral ecosystem is changing
> with time, and what, if
possible can reverse the hleaching
of coral reefs, by mapping the
story of the coral ecosystems
through time, by studying human
history; the historical interaction
of humans with ecosystems and

fossilised evidence.

i Through these methods, he was
able to discover a,link ;between the
coral mining industry and the loss in
e;cosystém structure of corals over
u‘.me,a.

i The bar reef in Kalpitiya and the
Hikkaduwa reef had similar coral
colour in 1998. Following a massive

eaching event that year, they died
0|ff. Subsequently, the bar reef recov-
ered much better while the reef in

Hikkaduwa, in the area where most
coral'mining takes place, did not. This

henomenon, according to National

eographic Young Explorer, Jonathan
(ybulski, holds answers on corals’
ability to recover. His research began
ih Hong Kong, but the trail of clues
rought him all the way to Sri Lanka.

1 “Something is happening here that
Tineed to figure out. I will try to fig-
ure the baseline, whether the present
Sri Lankan reefs are different in these

o sites and whether coral mining
has impacted the ecosystems ability
tb recover;” he said at a National Geo-
graphic Society session in Colombo
recently. —

i This process of finding answers
involves historical ecology, the inter-
section of humans in the ecosystem
and what they leave in time.
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: Ethno-archaelogy project

Cybulski’s research focused on
Hong Kong's coral ecosystems: and
How they changed through time, due
to external influences. It was after
meeting a Sri Lankan scientist that
Gybulski came up with an idea to car-
1y out an ethno-archaelogy project in
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Sri Lanka, to understand what the
lime production industry in Sri Lanka
indicates about corals that existed
during the period production was tak-
ing place.

Ethno-archaelogy is the process
of looking at a modern civilisation to
infer questions on civilisations in the
past. )

Through basic research, Cybulski
found Sri Lankan coral reefs are sub-
ject to similar impacts, due to multi-
ple stresses, as those in Hong Kong.
He hopes the Sri Lankan perspec-
tive will provide an insight into the
effects of the lime industry in Hong
Kong.

“These two industries are quite
similar, technology has not changed
that much in about 1000 years, al-
though, in Sri Lanka, harvesting of
corals happened more recently, since
there are existing calcium carbonate
deposits,” he says.

‘Archaeo-ecology, Cybulski coins

-his'way of delving into the past to dis-

cover the true reasons for degradation
of coral reefs. This involves looking at
areas that have been investigated for
archaeological interests, and is tied
with anthropology, which studies hu-
man history, Cybulski says.

“This involves looking at things
through a different lens, through an
ecosystem story, since humans cannot
existwithoutthe ecosystem. Evenif an
excavation is carried out, there are hu-
man bones and pottery, that is linked
to their surrounding ecosystem at the
time,” he says.

Cybulski insists archaeo-ecology is
anew way of looking at the ecosystem
in a way that makes it possible to dis-
cover the full story of what took place
in the past.

He uses three major tools to under-
stand this process, archaeo-ecology,
paleoecology and historical ecology.

Paleoecology is looking at an eco-
system through time, via the clues left
behind by that ecosystem. These in-
clude fossils and sub fossil sediments
naturally left behind, which could be
collected and analysed.

Historical ecology is a subset of
paleoecology, which looks into the hu-
man-ecosystem interaction and what
clues humans leave through maps,
data or records, that can be used to de-

duce what has taken place in the past.

‘At present, corals around the
world are in a state of degradation,
with coral ecosystems dying out. The
coral reefs in the world are sick,” Cy-
bulski says, and a lot of this, according
to him, is connected to human beings.

What is the natural state
of corals?

Showing a picture of a coral reef
taken at a remote location in the Pa-
cific, near Micronesia, where no fish,
turtles, sea urchins or algae are vis-
ible, he says it is important to find out
why.

“One question is whether this is
the natural state of these corals. If
not, what is the natural state and what
changes it? If we understand what
changes it, we can start working back-
wards and learn how to conserve the
corals,” he says.

In ecology, there exists a phenom-
enon, referred to as the shifting base-
line phenomenon. According to this,
each generation has a different idea
of what an ecosystem should be. When
ecosystems are not documented there
needs to be a way to check how it was
in the past, Cybulski says. This is
where his three tools come in to play.

Cybulski collects his paleo-ecologi-
cal data from cores of corals, extracted
from coral reefs by jamming a metal
pipe into a coral reef. He says that a
pristine coral reef dies as time passes
and forms sediments made of calci-
um carbonate skeletons of the corals.
Then, another pristine coral reef will
grow on top of it, where the process
of dying and forming sediments takes
place, repeatedly.

“This gives rise to a stratification
where coral layers at the bottom are
older and those at the top are much
younger. A coral core extracted from
this reef will contain different layers
of deposits formed at different times,
which can then be analysed at the lab,”
he says.

While maintaining the stratifica-
tion, corals are separated into dif-
ferent segments, based on different
methodologies and dated using car-
bon and uranium dating mechanisms.
According to Cybulski, each species of
coral calcify its skeletons slightly dif-
ferently, leaving a thumb print in time
to indicate which particular species
existed at each location. .

This enables comparison with the
species currently present at the same
location.

Loss in ecosystem structure

These coral cores also contain evi-
dence from the existing ecosystem,

. like sea urchin spines and fish teeth,

which can provide DNA to piece to-
gether what was actually taking place
at the time. While conducting his re-
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The trail of clues brings Cybulski all the

Jonathan Cybulski

Something s
happening here that
| needto figure out.
| will try to figure the

baseling, whether the
present Sri Lankan
reefs are differentin
these two sites and
whether coral mining -
has impacted the
ecosystems' ability to
recover:

search on Hong Kong’s coral ecosys-
tems, by analysing species’ data, Cy-
bulski found that these ecosystems
have lost diversity over time. He used
data collected from the past several
thousand years and observed that the
ecosystems have completely shifted
during the past 3000 years.

. 4| deal with two morphological-
ly (physical structure and what that
physical structure does to the ecosys-

T

tem) different types of corals. One
is the branching corals that appear
antler like, the other is massive cor-
als that appear as big rocks,” he says.
Branching corals grow very fast, are
ecosystem engineers and remain im-
portant habitat builders to fish.
Massive corals on the other hand

" are slow growing and do not provide

much surface area for fish.

Through historical data from his
cores, Cybulski arrived at the conclu-
sion that most of the corals on reefs
that persist for millions of years are
branching corals. However, when
overlaying the modern data, a shift
was observed, where massive cor-
als dominate the coral reefs in Hong

' Kong.

“This is not only a loss in diversi-
ty, but also a loss in ecosystem struc-
ture, completely changing the way the
ecosystem was performing,” he says.
Since massive corals are slow grow-
ing, they are more resilient to change.
Therefore, when there are tempera-
ture changes, pollution fluxes.and
decreases in light in the water due
to sediments, the impact on branch-
ing corals are greater, while massive
corals sustain through time, Cybulski
says.

This is where Cybulski's concept of
archaeo-ecology comes in, to see why
these changes are taking place. While
looking for answers to the changes
observed in Hong Kong, he came
across limekiln structures that can be

' found all over Hong Kong, the legacy

of a booming industry that existed in
the region from the 1500s. These kilns
were used to produce lime, a build-

A coral reef in the Tung Ping Chau Marine Park in Hong Kong
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ing material, from Calcium carbonate.
However, there was no Calcium car-

bonate geology in Hong Kong.

Skeletons on sites

After researching on the subjest,

Cybulski found coral skeletons an
these sites, an indication corals wai>
removed from the ecosystem for pis-
duction, for hundreds of years. Frox
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ing the mystery of corals
0 Si Lanka

one of the sites, he found a chunk of |

dismembered coral which was pusha!
to a side by the workers and eventl
ally buried. After digging out and aizh-
lysing this rock segment he was abse
to find sub fossil remains, which couid
be analysed to see what existed durixp
the period. o
Since data is collected from a hur-
man perspective in human archaecle-
gy, Cybulski notes that1 the coral pazis
creates a bias, as the preferred type

known. “If they were randomly grab-
bing corals we will have a good ide:
about biodiversity, but if they were
gathering corals from 10 metres inso
the waters or gathering only massive
corals, this doesn't provide a good pic-
ture of what that ecosystem was in lie
past,” he says. This is where he hopes
his research in Sri Lanka will help es-
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" of coral they were harvesting is not ,

tablish the true impact of coral mining

on coral ecosystems,

Cybulski notes that gold standaxi
in paleoecology is to set a baseline in
the past, to help come up with conser-
vation guidelines - and from a consor-

vation stand point, recovery remains

important. e

Pix: National Geographic b

L L

B e



