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India, celebrated as one of the world's seventeen mega-diverse nations, holds within its expanse an
extraordinary wealth of biological treasures, none more enchanting than the lagoons and reefs of
the Lakshadweep archipelago. These delicate coral atolls, scattered like jewelled rings across the
Lakshadweep Sea, stand as living testaments to nature's patience and precision. Their beauty is
beyond words, a sight that fills the heart with wonder. Yet, they are as fragile as they are beautiful,
caught in the delicate balance between ecological endurance and human intervention.

Lagoon Ecos offers a visual and narrative journey into the vibrant, interwoven ecosystems of these
atolls. The images featured in this volume were captured over several years of field study by the
authors, years marked by tide-bound explorations, underwater observation, and countless moments
of awe in the presence of living reefs. Each photograph tells a story: of coral colonies forming the
foundation of marine life, of lagoons nurturing communities of fish and invertebrates, and of the
rhythmic pulse that sustains these delicate habitats.

This chronicle is a stark reflection of our times. The accelerating pace of anthropocentric
development, fueled by expanding coastal activity, pollution, and climate shifts, is casting an ever-
deepening shadow over the Lakshadweep reefs. Coral bleaching events, declining fish populations,
and the erosion of traditional island livelihoods are not just issues; they are urgent reminders that
our progress often comes at a profound ecological cost. The book invites readers not only to witness
the breathtaking beauty of the Lakshadweep reefs but also to recognize and act upon humanity’s
shared responsibility to protect and restore them.

| congratulate the authors on this remarkable visual achievement. This book is more than a collection
of photographs; it is a visual meditation on the most exquisite and vulnerable ecosystem of our
planet. Through the lens of Lagoon Ecos, may we rediscover reverence for the natural world and
reaffirm our role as stewards, not exploiters, of the life that thrives within these fragile, luminous
waters,
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For millennia, we have measured human achievement by its architecture: the stone walls of ancient cities, the intricate defensive The Coral SeasCape ... s
structures, and the monumental edifices that underpin our societies. But look beneath the waves, and you find a civilization built T O T TR G B e i e eeolsenite e s s i o e e e el b wa s AL Paeoh e
without human hands, a complex, defensive society defined by its intricate, living structure: the coral reef. Claiming Space in Reefs ... s sssssssmesssese s ssnas
SO A0 SPONOY i s s seiasass v s var s s iu sk e o r e B v S meea vy oA e o
This is the lens through which we must view the Lakshadweep archipelago. Scattered across the vast, deep blue of the SN tiNels OF T8 RO  oooomieeeeoee e e ettt
Lakshadweep Sea, these islands are not continental fragments, but the exposed rooftops of massive, underwater metropolises. . :
; gl : : phe : e THO HIGOOI HAIT oo ciieciricvinscnmmianscnmssns s dpmeaamsamrmea s an sk s ApEaarak Ay aas s S e R AR SRS e RS
Each atoll is a perfect, ancient city, constructed entirely from the skeletal remains of billions of coral polyps, the ultimate biclogical ; 2 #
engineers. At the very heart of this coral civilization lies the Lagoon. This central body of protected, shallow water is the communal Childhood in Reef e e b e P e o
square, the agricultural ground, and the teeming central district. It is the perfect embodiment of the term Ecos - the Greek root The Great Coral Reef Hide-and-Seek ... m
meaning "house," "dwelling," or *home." Mutualism: The Art of Reef Agreements ... :
Reef Mimics: Animals Always in Costume
The geographic isolation of Lakshadweep, hundreds of kilometers from the nearest mainland shore, has ensured the unique JEWEIS OF thE SBA oonveeveeeressseessresersssssssessssesssssssesanessssnssnsssmsassssssssesnsesssessssanssssssns ==k
character of IthlS Lagopn Ecosl, The deep ocean currents ac! asa cunstlant cleansing stream, l_namlammg a purity that allows this Claws-Bonosili B COMI s bt A I SR RS S, m
complex society to thrive. We invite you to join us on the perimeter of this remarkable community, a world where every wall, every

THE SIATE OF TH RBBE i it iy s e eeeh s iamesrbhare e ske i e raate Ua el eam s b s i
The ROOMDAS OF T8 OCBAN .....c.ciieieiisieimimsssesensnssssssnssssnsmssassnnnssesssnnssnmsnsesmssnnnssanas

pillar, and every crevice is a testament to cooperation and survival.

The true marvel of the Lagoon Ecos is the Bloom, the sheer, audacious volume of ife it supports. The soft, sunlit environment Minds Beneath the Reef ...
nurtures a bewildering array of species: iridescent schools of damsels; secretive moray eels peering from ancient coral heads; and LT g [y T g ) o | e D R Ao e o 1S el s S A b oy
the massive, yet tranquil, sea cucumbers grazing silently across the seafloor. This productivity is the ultimate testimony to the Night:at the Beal i i snnssivisisiisisumnmsisossirisss kit msnansmsiss
success of the atoll system. Battleground Beneath the Waves ............c.ccccreeeeceereesssesensmsssesesesssenseserasssesesesenses
, L . ) ) Life and Death SIruggles ............ccsesisemmnnsunmimnmsmssssassnsssm ssassassassnsssssssss

We have captured the rules of this Ecos in action. Our lens has tracked the essential rituals of the reef: the cooperative cleaning Th :

x ; ; , - e ; L e | T o e e e e s L O et e o S P S £
stations where larger fish queue for tiny cleaners; the camouflaged scorpionfish ready to ambush and the intricate, working i
reciprocity that sustains the Ecos. From the mesmerizing ballet of the megafauna patrolling the outer edge, fo the careful The Transient BOrder ... s e
construction of sand castles by the shrimp-and-goby teams, every photograph tells a story of adaptation, survival, and symbiosis. The Megafaunal Patrol ..........ccccimmmsmsssmmmmmssssssssssssssmsesssass
But our documentation is also a reflection on fragility. Coral ecosystems, though ancient, are intensely sensitive. The concept of
the Ecos, the home, implies vulnerability. When the external environment shifts, the inhabitants of the house feel the change
immediately. Global threats like ocean acidification and rising sea temperatures impose an immense stress on the delicate coral
polyps, the very foundation upon which these islands are built.
Through these images, we hope to establish a visual connection between the reader and the life sustained within this blue dwelling.
May this book serve not just as a visual catalogue of beauty, but as an intimate record of a unique and precious habitat. For within
the clear, calm waters of the Lakshadweep Lagoons lies an ecosystem, a magnificent Ecos - that deserves our careful and constant
watch. B '4
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Certain reef sites are homogenous in its structural make up like
these areas where the Porites sp. and the Acropora sp. (below)
are dominant

THE CORAL SEASCAPE ... .
Of the various ecosystems on our planet, coral reefs are undoubtedly the most artistic, sl'mwcashg a masterful intéiphﬁ; Ak \?g
of structure, function, and beauty. Their intricate formations reveal the skillful balance of countless organisms working: }ﬁi’h.
together, while their vibrant colours, shapes, and textures tell stories of innovation, adaptation, and imagination. In this "%t
~ harmony of complexity and creativity, coral reefs stand as living masterpieces, inspiring awe and reminding us of nature’s '+
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A least three structurally
boulder types, of corals together built this healthy patch in Kavaratti atoll




Coral reefs form diverse marine ecosystem built on limestone structures formed by hard corals. These
ecosystems host a wide variety of organisms - such as sponges, algae, invertebrates, fishes, sea turlles,
and soft corals, which coexist and interact within the reef's physical framework.




Acroponid corals, showcases a remarkable array of growth momphclogies. These
vanations are influenced by varous environmental factors like light, water movement,
sadimentation, temperature, and depth.




Corals display a remarkable diversity of architectural beauty. Coral shape is largely govemed by simple growth rules
that control how neighbouring polyps divide as the colony grows. These growth patterns are influenced and
sometimes modified by the surrounding environment. Many coral species show different forms in deep water
compared to shallow habitats, Corals also adjust their shape in response fo water movement, usually growing toward
the direction of currents.
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Gardineroseris sp. with irregular
polygonal calyces
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A corals are selitany tee-living corals with a distinctive circular,
disc-like shape and radiating septa
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Moon Coral Diploastraa hefiopora showing plocoid coralites
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CLAIMING SPACE IN REEFS

Due to the abundance of marine life, reefs are limited in space. This scarcity creates
intense compelition among various organisms for resources such as sunlight, food,
and territory. Thus, various species have evolved morphological adaptations to
utilize all the available spaces in the reefs. Varying morphological adaptations in
different species provided each with a means of occupying unclaimed sites. For
example, prickly sea urchins occupy crevices and holes in the coral skeletons.
Giant clams, which require sunlight, position themselves on large coral boulders.
Likewise, Christmas tree worms can be found in large numbers on the entire
surface of large boulders of Porites sp. Many species of small and large fish also
settle in their permanent hideouts among the coral skeletons' elusive and intricate
tunnelways, like the large morays and small squirrel fishes, as well as cryptic
blennies.

Slate pencil urchin Heterocentrofus mamillatus is known for
burrowing into dead coral and seeking shalter beneath rocks

Q A

 The burrowing urchin Echinometra mathagi

"

VS | ST Sea urching exhibit  burrowing
; s behavior, carving out deprassions or

¥ ’ crevices within the reef substrate to

secure space and protection from

predators. These primarily noctumal

animals emerge from their hiding

e places at night to feed.

Small giant clams (Tridacna maxima) like this are briliantly coloured and -
elegant reef inhabitants. Their large, hard bivalve shells aré firmly cemented
to coral rock, while the fleshy, phntns;rnlhmnc mantle spraads up-'.t&rd‘llm

<petals in bioom.

§ AL v T
Spnﬁranchus spp carnrmntf M as Christmas tree
worms, are widespread a-:russindq-PmﬂG reets and occur

in numerous colour morphs: These tube-dwelling annelid

fanworms can instantly retraet'Into their protective tubes,
startling nearby animals with their sudden disappearance.




Yellow spotted scorpionfish (Sebastapistes cyanostigma) is a
noctumal ambush predator that shelters usually within
Pocillopora corals by day and emerges at night to capture
passing pray
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Soft corals of the genus Dendronephthya

known for their tree-like marphology

Amidst the hard foundation of the reef lies the velvety and porous framework of soft corals and
sponges. These organisms enhance structural complexity while performing vital funclional roles
within the reef ecosystem. Unlike their stony counterparts, their skeletons comprise calcite
spicules embedded in an organic matrix. Sponges, In pariicular, play indispensable roles in
fequiating uciobial pommbunities srxd recycing Rulrents, Merey susiaining Iae; healh.
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Soft corals of the genus Sarcophyl

occur inarge lobed forms

" Sponges in the reefs play prom
oles- s fiter feeders, binders

-
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A sea fan (gorgonian) sways gracefully against a vibrant reef
as a school of fusiliers glides past in the background.




The emperor angelfish mmmw
under the ledge of coral

* 1% “Aithough coral reefs cover less than 1% of the world's ocean surface, they provide habitat for approximately 25% of all
marine fish species. These fish play essential roles in coral reef ecosystems by functioning as grazers, predators, and prey,
helping to maintain the reef's health and stability. Reef fish possess diverse adaptations such as camouflage, specialized
feeding strategies, and distinctive body structures, allowing them to thrive in the coral reef environment.

: Awhmnmammmhmw
(Chaelodon auriga) foraging around a table coral

r

mmmmmmmw;



Moray eels (Gymnaothorax spp.) are apex predetors
fumal and hunis

Parrotfish maintain a complex and dynamic
relationship with coral reefs. They are
essential reef cleaners by grazing constantly
on algae, thus preventing algal overgrowth.
They act as biceroders, producing sand and
ensure nutrient recycling.
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This Peacock Rockeod (Cephalopholis angus) is a
mid-level ambush predator in the coral reefs
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T0 " Darmiseffishes such s (Stegastes spp.) R
maintain algal urds within their small, ‘Lf .-
fiercely defended reef teritories. They i . . _ : o N
actively weed out less palatable algas = 08 it i i TR . N2 B
and protect their ‘farms' from grazers® 4% 3 ¢ ’ 3 MR il Py
such as parroffish and surgeonfish. {":«'- o e < . The Holocentrids like these tailspot squirrelfish, are prominent noctumal
w0 } e .. * ' predators in the reefs and their diet consists of mainly small invertebrates. They
L il a.ha generally social and can be seen hiding in coral crevices and caves dunng
* the day. »




Many reef fishes are poisonous. The
stonefish, considered one of the most
venomous fishes in the world, has an
exceptional ability to blend seamlessly with
surmounding rocks, making it nearly invisible
to predators and unsuspecting prey.

L . .o Ny . ; e n . N TR B Cleafin lionfish
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Lionfishes are both captivating and
intimidating, bearing venomaous spines
and displaying some aftl}e most vibrant
coloration amang fishes.

Spot-fin porcupinefish (Diodon hystrx) is a sclitary
species, with scales modified into sharp spines. They
can inflate by swallowing water to deter predators.




The striking patiem of the starry pufferish is more than aesthetic; its complex

markings serve as a clear waming of the polent neurotoxin it carries,

Gobiodon citrinus, commanly known a8 the paison goby,

is a coral-associated reef species, predominantly in close

association with branching Acroponids. This species
secretes a mucus layer thal containg toxic compounds,
serving as a chemical defense mechanism.

Dog-faced puféi (Arothron nigropuncatus) is

neurdln tel

w

active solifary species. They possess the




Many reef fish species have evolved specialized
feeding technigues, featuring advanced mouth
structures, jaws, and teeth adapted to their primary
food sources within coral ecosystems. Additionally,
many species alter their diets as they mature, which
is unsurprising given the vast diversity of prey
available in coral reef environments.

: ' 3
R =4 ' - T ' 3 ' : | ' Yellow Longnose Butterllyfish (Forcipiger flavissimus) uses its elongated
b ST TS - 5 ' ' : t L e ) \ 11 snoutto reach small crustaceans, worms, and other tiny prey hidden among
A schoot of goldspot seabream (Gnathodentex ayredlineatus)’ This Arc eye Hawkfish (Paracirrhites arcatus) an ambush predator perches atop y M U4 l? A\, coral branches and within narrow reef crevices
_foraging on battom dwelling invertebrates = corals, propped up on its strong pectoral fins, ready to snatch passing prey. 1 ¥
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Reticulate pipefish (Conythoichthys conspiciliatus) foraging among algae. A
close relative of seahorses, it possesses a wubular snout, a Ioothless mouth,
and in males, a brooding pouch where the eqgs are incubated.

Coral reef fish exhibit 2 remarkable diversity of vibrant and often unusual colour patterns, in contrast o many other fish species that are typically counter-shaded with silvery tones. These colour
pattemns serve multiple functions. In some cases, they provide camouflage, allowing fish to blend into their surroundings. During reproduction, distinctive coloration aids in species recognition.
Additionally, some fish use bold, contrasting colours as a waming signal to predators, indicating the presence of venomous spines or toxic tissues.

:_. e -:_,_?.""'1". -_z P ‘ -.'\. " bﬂ A ; . i |
- ey ,‘{_*tr ik . H l,--s“-' G ol .. L gl B n R
WS 0 MR s Tht o TR Ay o
_,"*" 4 A longfin rockeod ( Epinsphelus quoyanus) is a small, solitary grouper commanly < Ul L R - S
= found in shallow Indo-Pacific reefs. This species, along with other serranids, e 1 3 ey k]
forms one of the major predatory fish groups within reef ecosystems. x i Q‘{‘qﬁ s AR : 0



4 : F F et : : : ; " 'Spackled sandperch (Parapercis hexophtaima) is best adapted
Blue-ined surgeon (Acanthurus linealus) is.a major : : . g \ _ ' ; : b ' : to sandy reef areas with scattered rubbles that perfecily match
herbivora.on coral reals, whictiusually move [ groups, _ B — N g AR ST : . g R B i coloration,
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A golden striped soapfish (Grammistes s&xﬂneafus}"
8 Altaking refuge in a coral crevice,
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#Oneline cardinalfish (Pristiapogon This Orange-lined trigger (Balistaspus undulatus)

Expstigma) seaking shellaramong found a hideout encugh to lock its trigger spines to
“coral crevices in a reef habitat escape from an approaching predator
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Lawnmower blennies (Salarias fascialus) are
masters of camouflage, displaying a mottled
pattern of bands, stripes, and spots in shades
of brown, green, and cream, helping them
blend effortiessly into their reef surroundings




F“raayarm blenny [Ecsenius

perched on a coral rock, blending s
with its reef habitat while s

THE HIDDEN HALF

Cryptobenthic fishes are small, bottom-dwelling species typically less
than 5 cm in length. They are visually andfor behaviourally cryptic and
maintain a close association with the benthic substrate. This group,
which includes gobies, blennies, and cardinalfishes, represents one
of the most diverse yet often overlooked components of coral reef
ecosystems. Despite their diminutive size and secretive behaviour,
cryptobenthic fishes play a crucial ecological role in reef functioning.
Their rapid fife cycles and high turnover rates make them an essential
component of coral reef food webs.
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A Tripterygiidae sp. resting among algal-covered
reef substrate, its motled coloration aiding in

Eviota mikiae perched on a coral-encrusted
substrate, its translucent body and fine stripes

wro'.liding excellent camouflage within the reef
microhabital.
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Bicolour blenny {Ecsenius bicolor) lives in
crevices on coral reefs and found in three
distinct colour forms. The two-coloured form is
bright orange posteriory. The second form is
dark brown (top left) all over, and the third form
has a more complex pattern with a black and a
white stripe along the body. All three forms
have a curved pinkish marking behind the aye.




Coral reefs serve as essential refuges and nurseries for juvenile fishes, offering abundant shelter, food, and
’ protection from predators. The complex structure of corals with their crevices, branches, and overhangs provides
""Il;'- ideal hiding spaces where young fishes can grow and develop with reduced risk.
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JA blackfinned anemonefigh : ) “crevica for shelter and defense against preddtors™ ~ - .;__,.- _ v B vt TN
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A juvenile Cigar Wrasse (Cheilfo inermis) utilizes the |
linear shape and coloration of the surrounding b

Reefs are sites of incessant interaction, where food webs are immensely intricate due to the participation of diverse groups of interplaying organisms. As "eating and being ealel]"

is the universal norm here, animals resort to stealth as a means lo deceive prey or predators. Thus, they evolve complex physiclogical and ecological mechanisms fo blend in WJ
the reef's physical settings. Physiologically, they can change skin color and pattems through the use of pigments, involving complex biochemical processes and hormaonal regulation

Ecologically, they can adapt their coloration to match their specific environment,

Stonefishes usually hide in plain sight within the degraded reef paiches.
They seem to be imperurbable towards approaching humans as they
often hold their fins even when we breach an expecied escape disfance.

A minute Triplefin blenny rests perfectly
camouflaged among the turl algal bed

Fishes of various families especially the Synancieds (Stonefishes) are adept
in ba{:hl;trnund matching and thereby ensuring an extended survival

- f@‘- :‘r\.‘ *
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=npuse.s present another briliant case of disguise in reef settings. Together
with their ability of rapid fiight through waler and the instant swapping of colours,
like flashing colour fights in a moving object, they evade .as well as embamrass
predators. i

A camouflaged stingray partially buried in
sandy substrate, seamlessly blending with

d L W " r . : "‘_ o ‘ 1 - ! . g
Asmall Gracile lizardfish (Sauridg gracilis) rédls motionless ¥fong algae-covered * . B Sbed S R Iou S et defecion
Jocks, its imottied body blending perfectly with the surrounding reet flobr:

e




MUTUALISM: THE ART OF REEF PARTNERSHIPS

A reef exists through countless biological agreements, and the strength of these partnerships supports
the very survival of the ecosystem, Fundamentally, a reef is a mutualistic system; without the enduring
coral polyps-zooxanthellae partnership, reefs would cease to exist. This fundamental interaction that
build a reef is reflected in many reef partnerships such as cleaner fishes and their clients, clownfishes
and sea anemones, cooperative hunting between groupers and giant moray eels as well as the
defensive parinership between gobies and pistol shrimps.

Climate change is the biggest
threat to coral reefs, and is making
maring heatwaves hotter, longer
and mare frequent. When ocean
temperatures remain elevated for
extended perods, corals become
stressed and expel the symbiotic,
zooxanthellae, that live within their
tissues. These algas provide
corals with assential
nutrients and energy through
photosynthesis, supporting their
growth and reproduction. When
environmental conditions such as
temperature, light, o nutrient
levels fluctuate, corals become
stressed and expel the symbiotic
algae within their tissues, resulting
in & complete loss of color known
as coral bleaching, While some
corals can survive temporarily by
other means of feeding, most
eventually starve without
zooxanthellae.  Recovery s
possible if conditions improve, but
full reef restoration can take a
decade or longer.

A bleaching episode at
Agatti Island, Lakshadweep




Goby watching over as the shrimp brings out sand from their
hote. The shrimp constructs and maintains a shared burrow
while the fish provides protection from predators,




Plagiotremus phenax (Above) mimics the color paltem of sympalric members of another fangblenny

T : e : 2 ; 2 . B S ; ) mimicry. An even greater advantage arises from the venomous fangs of Meiacanthus blennies, which
Mimicry on coral reefs is a fascinating survival strategy that has evolved in various marine species. ; ’ * W kely deter predators and defensive responses from the victims of Plagiotremus. Therefore, the
Many have developed a superficial resemblance to species with which they share no close 1 g Y oM o "’. _Plagiotremus-Meiacanthus mimicry is also an example of Batesian mimicry.
taxonomic relationship. ot AN S . '. g o .

¢ o T S R :
Juveniles of Pearsonothuria Eﬁﬁ}hw& vﬂ:mmwhmlfan,tl_fpicalhr white and blue or black, with several large, yellow, thom-like projections. This siriking appearance closely mimics the sea slug ol 4™ . ' ’
| Phyliidia varicosa, whose bright colors serve as a wamini to predators about its toxicity. As sea cucumbers grow, their appearance gradually changes, rendering the mimicry less effective. g7 Y S , JQ‘. Ny . 1‘-"* oL ,"""'
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species, Maiacanthus smithi (Below). The noxious mimic benefits to some extent by resembling a non--
aggressive species, allowing it to approach its victims unnoticed a strategy known as aggressive

Bluestriped fangblenny (Plagiotremus inorynchos)
a specialised mimic of juvenile bluestreak cleaner wrasse




often found in mixed schools searching for
food over coral and rocky reefs, mimicking the
Bluestripe snapper (Lifjanus kasmira) with
which they take shefter during the day

=
Indian Mimie goatfish schoaling
together with Bluestripa snapper
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JEWELS OF THE SEA e - SN / e

Nudibranchs, often referred to as™sea slugs,” are among the ocean’s mast : ay " 3

colorful and caplivating creatures. The name nudibranch means ‘bare’ or o . e g L ST -y g ¥

'naked gill. These soft-bodied molluscs come in an astonishing variety of e i F

shapes and patterns, resembling living jewels gliding across the seafloor, ol o F

Unlike most molluscs, nudibranchs shed their shells after their larval stage ) !

and rely on chemical defences instead. Many species absorb toxins from N

B

their prey, such as sponges, and use them for protection.

L -

Robastra gracilis is a relatively small
nidibranch found in the Indo-Pacific Ocean

Glossodoris of cincta .




chioroplast cells that accumulate within its own tissue
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extracting live

A relatively large species of Bomella anguilia. Its name

eel] refers to its method of swimming.

{anguilla

ble snaiks

pair of bub

flanﬂnaaa cymbalum




Shrimps, crabs, and lobsters, though often small or hidden, pla
vital roles in maintaining the reef’'s delicate balance. They.
occupy interstitial spaces within the reef structure, contribute to
nutrient cycling, bicerosion, and the maintenance of benthie
community dynamics. R

A vividly coloured peacock mantis shrimp (Odontodaclylus scyllanusrests) among ..: e . - ™ - A - . L W i %
coral rubble, its siriking exoskeleton and powerful raptorial claws revealing the ‘ : i | ! ey AT I~ ! e {-
beauty and sirength hidden within the reef's crevices b e " - s .

" i o . :
A white spotted hemit crab (Dardanus
megistos) tucked within its borrowed shall
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THESTARS oF THEREEF & % : ot AR g v ) e, crer / it Linckia laevigata, a slender-armed seastar
B it s L dipnchl, . p vy IR : . s ; found in crevices on shallow reefs and

Starfish, often referred 1o as sea stars, are not closely related to fish at all. Unlike fish, which possess bilateral \ : R SO T sl iy A 7R, O Undia] KGR 00 20 fos 1t

symmetry with distinct left and right sides, sea stars exhibit radial symmetry. Their bodies are organized around :

a central disk, from which their amms extend outward, Sea stars have existed long before dinosaurs walked the

Earth, but predicting how much longer they will thrive is challenging. They are highly sensitive to marine

pollution, making them valuable indicators of a marine ecosystem's health. However, their habitats have

suffered significant damage in recent years due to the growing frequency of natural disasters, rising ocean

temperatures caused by global climate change, and the discharge of wastewater into the sea.




Feather stars are fascinating marine inveriabrates known for their delicate, feathery arms that sway gracefully in ocean currents. These ancient echincderms thrive in diverse marine environments,
from shallow coral reefs o deep-sea floors, To secure the most advantageous position, they climb tall structures using tiny feet called cirr and extand their tentacles in elegant, fountain-like sprays,
Cushion star (Culcita

novaeguineae) foraging

Granular Sea Star (Chorisater granulatus)
showcases its plump arms as it rests on the reef
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Some sea stars can be surprisingly ruthless. In addition to preying on shells,
they can devour entire coral colonies, A prime example is the Crown-of-

Red feather star { Himeromeira robustipinna)
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Paagrsonothuria graeffel is a scavenger
and roams amund the coral reef

Stichapus chioronotus or the greenfish foraging
in an algal patch at Kavaratti atoll
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MINDS BENEATH THE REEF

Belonging to the family of cephalopods, the actopus stands out not only for its unique

appearance but also for its extraordinary cognitive and physical abilities. Often hidden within

crevices or blending seamlessly with the coral, these soft-bodied creatures are masters of
deception, strategy, and curiosity. Equipped with a highly developed nervous system and
capable of problem-solving, leaming, and even play, octopuses represent one of the most
remarkable examples of intelligence in the marine world.

Male octopus, showing the extended arm
{hectocotylus) used as a copulatory organ
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GUARDIANS OF CORALS ity ) e

' |

.:'v Green turtles are relatively common in shallow lagoons, yet they
F face persistent threats from ghost nets and vessel mooring ropes.

Green and hawksbill sea turtles depend on seagrass beds as a main food source. By grazing _ g i
on seagrass, they prevent overgrowth that could shade underlying coral reefs and help control ! a»
algal accumulation. In the process, turtles ingest algae that might otherwise settle on corals and . s A

impede their growth. Their digestion produces nutrient-rich waste, and when deposited near
reefs, it provides essential nutrients like nitrogen and phosphorus to support the reef
ecosystem. Sea turtles unintentionally support coral reproduction by dispersing coral larvae.
When they consume coral polyps, the undigested [arvae are expelled in their faeces, enabling
corals to colonize new areas. This process is important for the growth and genetic diversity of
coral reef populations.
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A sleeping parrotiish encases itself in a self-produced
mucous bubble, which helps conceal its scent from ; % i e it
noctumal predators such as sharks and eels A feather star spreads its delicate arms to capture zooplankton, These M~ <
crinpids often gather in small clusters and retumn to their preferred

: spots each night, clinging with gripping appendages known as ciri.
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Sharks"are the apex preators of the reef food web, This nurse shark
Ginglymastoma cirratum resting under a large coral boulder.

L | Fh
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bignose unicam fish Nasa viamingdl resting under the safety of a coral cave

A green sea furile searching for a
peaceful spot in the coral reef at night
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BATTLEGROUND BENEATH THE WAVES

Coral reefs are vibrant ecosystems where space is a highly contested resource among sessile organisms like corals, sponges,
and algae. These organisms compete for substrate through overgrowth, shading, allelopathy, and physical aggression.

s . B i D AT X > Ve T : Sy 2 : a7 T e ¥ R L underwaler scene shows intense competition

- o - : g’ - e ' B & - o i ' ; ' il for space between coral, sea anemones and ascidians
on a reef. The vibrant contrast highlights the struggle for
dominance in this complex maring ecosystem.

e, T T - = o 1 1 Loy s .t - S i e T ] Difterent coral species also competa for
- : R : g : 3 y. i ; e space; here, massive Porites and encrusting
Pavona are actively competing.

Atriplum robustum is a colonial tunicate growing
over massive Porites sp. potentially impaciing
the coral’s heaith and growth




* Macroalgag often dominate the reet following a major distirbance that had”
initially damaged the corals. Sometimes, these faciitations by climatic
factors lead 1o & phase shift, where macroalgae can outcompets corals and
will become the dominant inhabitants on the reef.
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Zoanthids can be aggressive competitors with corals
on coral reefs, potentially inhibifing coral grawth




A delicate, live Acropora coral fighting for its life against
the smothering cvergrowth of corallimorphs

Sea angmones can experence explosive growth, dominating the entine reefal
substratum and leading to the death of corals and the degradation of their skeletal
framework, This rapid expansion, often facilitated by changes in the physico-chemical
conditions of the water, can result in the demise of all gther sessile invertebrates,




Amidst the ghostly remaing of ble
a resilient sea anemene clings b




THE ATOLL AVIARY _

Atolls offer varying habitats such as lagoon, reef flats, motus, and open -
ocean surroundings for birds to thrive. Many atolls of the Indo-Pacific,

including a few in Lakshadweep are prime hatcheries of seabirds. Such

atolls may be vegetated or barren, and various bird species are adapted to

breed in such specific topography. Besides such breeding species, atolls

receive migratory birds from the temperate, subpolar and polar lerrains and

oceans. They prey upon the shoreline benthic organisms and the lagoon

fishes. Intertidal pools, exposed and worn-out coral outcrops as well as coral

rubbles washed ashore offer varying microhabitats for species to forage.

Ruddy Turnstones are knawn o efficiently harvest the hidden prey by tuming
the rubbles on the shoreling. Groups of this wintering species are ubiguitous in
the supralittoral and intertidal zones of Lakshadweep atolls.

Two species of crested tems viz, Lesser
erested and Great crested frequent the waters

U

Breading pair of Brown Noddies at the Pitli islet
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‘This Tibetan Sand Plover migrates to the islands in winter months after traversing Indian subcontinent from their central Asian breeding grounds.

Pacific Golden Plover is charismatic in appearance with
its gold-spangled plumage. This species, known for its
impressive long-distance migration, raverses the Pacific
to reach its tropical wintering grounds.
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Gray Plover (Pluvialis squafarola) usually solitary, which
forages in intertidal pools and along sandy beaches, feeding
' on molluses, polychaetes, and crustaceans.

Black-taled Godwit (Limosa limosa) is a migrant and
a winter visitor to India, usually flocking niumbers in infand Sanderling Calidris alba is a small, energetic species renowned
wetlands. This vagrant individual foraging at Lakshadweep is for its distinctive behavior of running back and forth along

probably having a special diet than its main [and companions. sandy beaches, chasing the receding waves as it forages.
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THE TRANSIENT BORDER

92

Eriphia sebana 1s & common inhabitant on the intertidal habitats foraging on algae, thereby
controlling the algal overgrowth

Shorelines are dynamic environments where diverse marine
species have adapted to changing conditions. Atoll reef
shorelines are composed of coral sand and weathered coral
skeletons, constantly influenced by tidal cycles. Lagoon
shores serve as intermittent feeding grounds for various
species such as crabs, mollusks, and shorebirds. Tidal pools
on rocky shorelines provide temporary habitats for small fish,
sea cucumbers, gastropods and even large fishes like eels
and rays. These areas support the growth of seaweeds and
seagrasses as well, often thriving on degraded coral patches
and sandy bottoms,

Coastal crab species like Enphia sp. and Ocypode sp. are frequently
found in coral rubble and sandy beaches. Numerous hermit crabs,

which inhabit empty gastropod shells and scavenge on washed-up
marine animals, provide valuable ecosystem services.




The exposed reef flat at low tide, ilustrating the algal-dominated
transient border between the marine and temrestrial environments

: ..
Ubiquitous Homed Ghost crab’ Ogypode
ceratophthalmus in its foraging zone

Motiled Lightfoot Crab Grapsus albolineatus commonly found
on rocks and coral reefs in the inter tidal zone

SRR

. iy 1- .11.. -
) lhusks, such as this spider
can be found scattered on the subtidal waters




During exireme neap tides, when water levels recede to their lowest, the flushing of lagoon waters exposes intertidal coral communities, subjecting them to significant physiological stress. Massive
coral structures, while possessing greater thermal inertia, face temporary cessation of water flow, limiting gas exchange and nutrient acquisition. Encrusting coral forms, tightly adhered to the 3

substrate, minimize surface area exposed but still undergo osmotic stress and potential bleaching under prolonged exposure. AR Srorme 2ol o & Teeg (105 KRR

e

. ¥ . * F .




. &
Branchin 3l morphalogies, wilh their high surface afea loVolume ratio, expel
increased dasiccation and potential matuinhﬁun due to direct solar radiation®




THE MEGAFAUNAL PATROL

Reefs evolved on seamounts are nourished by the dynamic
interplay of currents, upwelling and the resultant increased
nutrient rich cooler water from below, fuelling the establishment
of highly productive zones around atoll reefs. These zones -~
become hotspots of biodiversity, attracting a. ige of =
- marine lfe, including migrating megafauna and resident species

- like spinner dolphins, which frequently patrol these areas. -
: _ s sy
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Orcas, also known as killer whales are the largest dolphins. These highly social animals live
in groups calied pods and can be seen in oceanic and coastal waters. Hunting
cooperatively, their prey base is diverse and includes fishes, squids, dolphins, and even
Observations across the western oceanic province of India reveal that blue whales uliize Lakshadweep Sed as a crucial foraging ground, especially during the monsoon season large sharks.

when productivity surges. The Lakshadweep archipelago, experiencing exceptionally high levels of biclogical activity, becomes a hotspot for these magnificent creatures.




Dalphins are among the mast intelligent marine animals, and many species such as spinner Stenella fongirostri, Rissa's Grampus griseus, spi =
altenuata, and bottlenose: Tursiops truncatus are often drawn to the rich biodiversity and abundant food resources found within coral reef ecosystems.
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