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clearly works and has already 
witnessed success - through the 
expert advice generated during 
the process of writing this paper 
and the petitions by leading 
conservation organisations like 
The Manta Trust, in April 2017, 
all mobulid rays were included in 
CITES Appendix II. 

With the trade in Mobulid species 
now being regulated at the inter-
national level by institutions like 
CITES, it is up to countries with 
prominent fisheries for mantas 
and devil rays to ensure that wild 
populations are not threatened. 
According to Lawson et al, this 
would involve additional research 
on Mobulid life history charac -
teristics, effective monitoring of 
incidental and targeted catch with 
efforts to reduce bycatch, greater 
levels of enforcement of ray flesh 
and gill plate markets to ensure 
more responsible trade, and most 
importantly, efforts to reduce 
demand for Mobulid products. 
Increasing awareness about the 
importance of both devil and 
manta rays and the need for their 
conservation would hopefully 
make the public more sympathet -
ic towards them. 
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left of the trunk) as these 
aren’t usually shown in 
text books. The branch 
points also indicate that 
Bacteria speciated before 
Archaea. Above these one 
sees the great variety of 
Eukaryotes, with almost 
all the major groups. These 
include fungi, insects, and 
plants (ranging from ferns 
to flowering plants) and 
major Chordate orders 
such as birds, amphib-
ians, reptiles, and mam-
mals. The few dry leaves 
that are shown fallen on 
the ground are meant to 
represent extinct species, 
indicating that there have 
been many dead-ends in 
evolution. 

One of our favourite images 
is of the dinosaur, and it is 
also a reminder that this 
once mighty group of ani-
mals was completely wiped 

off the face of the 
earth 65 million 
years ago. The 
mural has a back-
ground of water 
droplets to signify 
that water is the 
medium for all life.

The mural pro-
gressed slowly 
and we got into conflicts 
with each other as our 
ideas and artistic sensi-
bilities clashed at many 
points. Yet this project 
helped us learn to work as 
a group and respect each 
other’s thoughts. Since we 
were in a boarding school, 
we could choose to work 
outside school hours and 
most of the work was done 
on weekends. It took a 
whole term (4 months!) 
with lots of paint, sweat, 
and touching up to com-
plete our masterpiece!

The Tree of Life, while 
simple in conception, 
speaks to us intuitively, 
and in it lie buried many 
deep ideas regarding our 
origins and connections 
to all beings in the natural 
world. It remains the best 
way to explain how life on 
this planet developed. We 
hope this piece encour-
ages you to draw your own 
version of the Tree of Life. 

A R Sharada, Gouri 
Nandana and Aura 
Guha are now in Class XI. 

“Of the many twigs which 
flourished when the tree was a 
mere bush, only two or three, 

now grown into great branches, 
yet survive and bear the other 

branches; so with the species which 
lived during long-past geological 
periods, very few have left living 

and modified descendants”

From Chapter IV of Charles Darwin’s 
“On the Origin of Species”

“The affinities of all the beings of the same class have sometimes 
been represented by a great tree. I believe this simile largely 
speaks the truth. The green and budding twigs may represent 
existing species; and those produced during former years may 

represent the long succession of extinct species”

From Chapter IV of Charles Darwin’s 
“On the Origin of Species”

A couple of years ago, some of us, who were then in Class VIII, created a mural of the 
Tree of Life on a wall in our senior school in Rishi Valley. This mural is a symbol of 
our learning and understanding Charles Darwin’s Theory of Evolution. The Tree of 
Life describes the evolutionary relationships between all living beings on this planet. 
Darwin often used the image of a tree to express his theory of evolution.

The idea of evolution was 
introduced to us by our 
biology teacher. As we 
progressed through the 
lesson our teacher sug-
gested that we paint our 
version of the Tree of Life 
on a wall in our class-
room. A few of us enthu-
siastically took up the idea 
but decided that we would 
like to create a larger ver-
sion on an empty wall in 
the senior school. We first 
painted the background 
yellow, and on that we 
then drew the skeleton of 
the tree with chalk. We 
used different shades of 
browns, greens and yel-
lows, and also brighter 
colours like red, purple 
and blue for the rest. 

We chose the branches, 
and the kinds of life forms 
to be included, in con-
sultation with our biol-
ogy teacher. At the base 
of the tree is a red seed in 
which we drew a double 
helix, to signify that all 
life evolved from DNA. 

Above this we drew three 
branches to represent the 
three Domains — the Mo-
nera (Bacteria), Archaea 
and Eukaryotes. Bacteria 
(on the right of the trunk) 
are shown by E.coli. We 
decided to paint several 
species of Archaea (on the 
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She crawls in beauty like the night 
Of cloudy climes and starless skies; 
And as steals across the bight
Salty tears trickle from her eyes
Hiding her eggs away from sight
She the prowling dog denies.

 
The fluorescent tide washed the beach clean
A darker night was never seen
The wind blew soft and then the clouds it tore:
And the mechanised boats came trawling-
Trawling-trawling- 
The mechanised boats came trawling, right up to the shore.
 

April is the cruellest month, breeding
Hatchlings out of dead sand, mixing
Instinct and survival, stirring 
Baby ridleys into juvenile frenzy.
 
Hatchling to right of them,
Hatchling to left of them,
Hatchling behind them
Fumbl’d and flounder’d;
Storm’d through the egg shell,
Scrambl’d up while others fell,
They that had jostled so well
Came thro’ the jaws of sand
Up from their incubatory spell,
All that was left of them,
Left of one hundred.
 
 When old age shall this eon waste,
Thou shalt remain, in midst of other woe
Than ours, a flagship to man, to whom thou sayst,
“Beauty is turtle, turtle beauty,” – that is all
Ye know on earth, and all ye need to know. 
 

TURTLE SONG

Deepthi R



Once at the bottom there is 
no time to waste, because 
our full tank of air will al-
low us a dive time of one 
hour at most. My buddy 
gets to work, reeling out the 
30-meter long tape over 
the reef that we are survey-
ing. I place a 1-meter square 
frame, called a quadrat, over 
the coral. Then hover above 
it to photograph the coral—
and everything else—that 
lies within the outlines of 
the square frame. With the 
tape to guide me, I collect 
this photographic data every 
ten meters along the meas-
uring tape. We survey sev-
eral such transects to make 
sure we have sufficiently 
covered the dive site. 

In the last ten minutes of 
the dive, we swim over and 
check on the data loggers 
we had previously placed 
at Minerva. These loggers 
have sensors that auto-
matically measure temper-
ature and light intensity 
underwater for months on 
end, and the data loggers 
store all that information. 
We regularly visit them, 
with a toothbrush in hand, 
to scrub off sand and algae 
that settle on the sensors 
and interfere with their 
working properly. 

Within an hour of finish-
ing our dive, we are back 
on land, rinsing off salt 
from our SCUBA and re-

search tools with 
fresh water. After 
a hot lunch and an 
afternoon nap to 
get over post-dive 
drowsiness, I am 
ready to start pro-
cessing my quad-
rat photographs of 
coral. This part of 
fieldwork is al-
most as exciting as 
the actual diving 
itself (if it did not 
involve hours of 
computer work!). 
I still thoroughly 
enjoy analysing 
my quadrat pho-
tos—identifying 

different corals and meas-
uring their sizes. The next 
step would be to look at 
whether temperature and 
light intensity in Minerva 
and other dive sites make 
a difference to how these 
animals are recovering. 
This is when I get to really 
start answering my re-
search questions, by docu-
menting coral recovery. 
Someday this information 
could enable us to help 
reefs in crisis! 
 

Chetana is an aspiring 
marine biologist interested 
in studying coral reef 
ecosystems. When in 
the Andaman Islands, 
she spends a lot of time 
spreading awareness about 
marine ecosystems, when 
not diving in the company 
of bizarre marine animals!
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I live on a small island called Havelock, in 

the Andamans, and I work in a SCUBA diving 

school for a living. Using my background in 

marine biology, I conduct research on coral 

reefs around Havelock and take people 

out diving to introduce them to some of the 

many living jewels of the sea. 

THE CORAL DIVER: A DAY IN 
THE LIFE OF A MARINE 
BIOLOGIST

column Chetana Babburjung Purushotham 

species these are. I also try to find out 
whether there are any factors that might 
prevent coral from recovering smoothly. 

Preparing for a day of fieldwork diving is 
very similar to getting ready for a day in 
the forest, except that my dive buddy and 
I load up a boat instead of a jeep! We wear 
neoprene wetsuits beforehand but set up 
our SCUBA gear and research equipment 
on the boat. We never forget to carry food, 
water, and emergency medical kits. 

Using a handheld GPS, we navigate to a 
mooring line above our dive site, Minerva. 
Once anchored, my dive buddy and I help 
each other carefully put on our SCUBA 
gear. Before jumping into the water, we 
split the load of all the research tools that 
need to be taken so that our descent to the 
bottom is smooth. We want to avoid having 
a camera floating up this way or a measur-
ing tape sinking down that way! 

Corals are colourful animals, related to 
jellyfish, that slowly but carefully build 
the limestone structures that form reefs, 
on which a diversity of other marine life 
thrives.

A majority of the corals around the Anda-
man Islands died in one dramatic episode 
in 2010, in a phenomenon called “mass 
bleaching”. This also happened to other 
corals in the Indian and Pacific oceans. We 
know that corals were bleached and killed 
at that time due to warming of the oceans 
and increasing carbon dioxide in the at-
mosphere. What we do not fully know yet 
is:  How are coral reefs recovering? And 
why are some reefs recovering faster and 
others slower?

Through my research around Havelock, 
I am trying to answer these questions. I 
survey damaged coral reefs to study how 
much new coral is growing back, and what 
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How fishing communities 
in South Africa are fighting 
for their traditional rights 

to the ocean

 Jackie Sunde feature

Introduction

and coastal communities in South 
Africa, like those of many coastal 
communities in post-colonial 
contexts the world over, continue 
to be shaped by the legacies left 
by their colonial occupiers. These 
communities remain marginalised 
within the political economy of 

and marine conservation in 
South Africa and are engaged 
in a prolonged struggle for the 

Building on the approach 
to native administration 
developed by the British 
colonial administration from 
the 1850s, the apartheid state 
created a separate, deeply 
unequal and distorted system 
of spatial planning and 
administration, based on racial 
and tribal classification. This 
impacted traditional fishing 
communities extensively as they 
predominantly comprised poor 
African and coloured families 
who depended on marine 
resources for their food security 
and livelihoods. Racially-based, 
discriminatory legislation divided 
access to the coast, restricting 
African persons of different 
tribes to residence in areas 

known as tribal homelands. Large 
stretches of the coast in these 
homelands were declared marine 
protected areas, several of them 
later declared complete no-
take marine reserves. The local 
owners of the land were forcibly 
removed from these coastal 
reserves and resettled, effectively 
dispossessing communities, 
whose ancestors had resided 
in these areas for centuries, 
of access to their land and 
marine resources. Even outside 
these designated homelands, 
traditional fishing communities 

were marginalised as the focus of 
state policy and support centred 
on the development of the white-
controlled industrial fisheries. 
These policies undermined 
communities’ customary systems 
of tenure, their culture and their 
local ecological knowledge.

Post-apartheid state 
reform

In 1994, following the election of 

communities held high hopes that 
their rights would be recognised 
and they would secure redress 
for the dispossession that they 
experienced at the hands of the 
white minority apartheid regime. 

department had only recognised 

commercial, recreational and 

was tightly controlled for local 
use. Artisanal and other small-

own food and for a livelihood 
were not legally recognised. The 
relative invisibility of the small-
scale sector resulted in the failure 
of the state to recognise the 
important contribution that this 
sector makes to food security, 
poverty relief and livelihoods. In 
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