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Av in o|her formv of revo�rce e�|rac|ion and energ� prod�c|ion, offvhore �ind energ� |oo hav i|v
vhare of dra�backv. If devigned, adap|ed and managed for leav| nega|i�e impac| on biodi�ervi|�
and li�elihoodv, i| co�ld pro�e |o be beneficial. Avvevving impac|v req�irev rob�v| da|a ve|v
a�ailable on ecov�v|emv, vpeciev di�ervi|�, vpa|io-|emporal habi|a| �ve b� |he range of marine
fa�na and on in|er-vpeciev comm�ni|� in|erac|ionv. 

The propoved offvhore �ind farmv (OWFv) blockv in Tamil Nad� (from Kan�ak�mari |o Palk Ba�)
are areav �i|hin |he Wadge Bank, G�lf of Mannar (GoM) and Palk ba�. Theve ha�e one of |he
richev| veagravv ecov�v|emv in |he �orld and v�ppor| a| leav| ch veagravv vpeciev. Rock� and
coralline reefv are preven| in |he area, �i|h fringing and a|oll coral reefv aro�nd dc �ninhabi|ed
ivlandv co�ering ig.ke kmd, and pa|ch reefv occ�rring in dep|hv of d |o cg m. Rock� reefv fo�nd
from dbm �p |o jbm, |radi|ionall� pro|ec|ed, are fo�nd from vo�|hern Kerala all aro�nd |he Cape
in|o |he G�lf of Mannar. 

Theve deep �a|er reefv and harbor a rich avvemblage of �er|ebra|e and in�er|ebra|e life.  On |he
con|inen|al vhelf in Kan�ak�mari, iv a �av| deep vea vand bank called Wadge Bank, v|ar|ing from
gbm grad�all� �p |o dbb me|rev dep|h |ha| iv convidered India’v mov| ab�ndan| fivher� revo�rce
and pro�idev li�elihood and biodi�ervi|� |o |he region. And a| |he end of |he vhelf, iv |he
con|inen|al vhelf edge, an area of �er� high prod�c|i�i|� and d�namic oceanographic procevvev,
making i| a foraging ho|vpo| for a di�ervi|� of marine megafa�na. F�r|her nor|h in Palk Ba�;
P�d�kko||ai, Thanja��r, Thir��ar�r and Nagapa||inam div|ric|v ha�e e�|envi�e ne|�orkv of
mangro�ev and �e|landv nearvhore |ha| roll in|o large v�a|hv of veagravv bedv.

The propoved projec| area iv kno�n |o harbor df vpeciev of marine mammalv (�halev, dolphinv,
porpoivev and D�gong), ve�en vpeciev of Ba|v (fo�r micro chirop|eranv and |hree mega
chirop|eranv), fi�e vpeciev of marine |�r|lev, and a| leav| dfb vpeciev of birdv. Thiv informa|ion iv
|he minim�m colla|ed, baved on vcan|� |o almov| no revearch. The near vhore areav of |he G�lf of
Mannar and i|v dc ivlandv ha�e been devigna|ed av India’v firv| UNESCO recognived Marine
Biovphere Rever�e. B�| |he en|ire v|re|ch from |he coav| of Kan�ak�mari �i|h i|v nearvhore and
offvhore rock� coral reefv �i|h a large e�|ended offvhore vandbank called Wadge Bank off i|v
coav|; and |he coav|v of Tir�nel�eli, T�|icorin, Ramana|hap�ram �i|h i|v e�|envi�e mangro�ev,
m�dfla|v, veagravv bedv and coral reefv, make G�lf of Mannar, e�|remel� impor|an| for
biodi�ervi|� and li�elihoodv of local comm�ni|iev. 

EXECUTIVE SUMMARY
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O|her |han |he D�gong, o|her marine mammalv repor|ed from |he area ha�e no| been v|�died
eno�gh |o ev|ima|e and moni|or |rendv in pop�la|ion vi�e or occ�panc�. Gi�en |ha| marine
mammalv pla� a ke� role in keeping |he n�|rien| c�clev in coav|al and offvhore �a|erv enriched,
|hiv lack of ke� fo�nda|ional kno�ledge iv ra|her div|�rbing. Tha| |he propoved projec| vi|ev are
impor|an| foraging and breeding gro�ndv for |he endangered d�gongv and Arabian Sea h�mpback
�halev vignifiev |ha| e�|reme ca�|ion vho�ld be �ved before al|ering |hiv ecov�v|em. Recen|l�, |he
Go�ernmen| of India no|ified i|v firv| D�gong Conver�a|ion Area in Palk Ba�. There are alvo |hree
Impor|an| Marine Mammal Area iden|ified b� |he IUCN Marine Pro|ec|ed Area |avk Force in |he
propoved projec| area. 

Av for Ba|v, one of |he mov| impor|an| |errev|rial mammalv on ear|h |o keep forev| and
agric�l|�ral v�v|emv gene|icall� di�erve and revilien|, |here are no more |han |hree peer-re�ie�ed
paperv of �hich onl� one paper lookv a| offvhore �ve of vpace. E�en in |he cave of |�r|lev, �er�
li||le ecological �ork lea�ev m�ch of |heir migra|or�, foraging and breeding pa||ernv in |he area
v|ill �nkno�n. 

In |he cave of birdv �ving |he area, gi�en |he e�|envi�e ci|i�en vcience ne|�ork of birderv in India
and from abroad |ha| �ivi| India, and |he BNHS programv |ha| ha�e been r�nning in Tamil Nad� for
ve�eral decadev  ha�e a liv| of birdv. Again, |here ha�e been no offvhore revearch projec|v |o mark
|he pa|hv |ha| migra|or� birdv |ake in |he G�lf of Mannar and Palk Ba�, informa|ion of �i|al
impor|ance |o be kno�n before an� OWF can be propoved. 

In |hiv repor| �e pro�ide all a�ailable kno�ledge of ecov�v|emv and marine mega fa�na for |he
propoved OWF in Tamil Nad� baved on a li|era|�re re�ie�, b�| no long-|erm v|�diev ha�e been
carried o�| here. Filling |he gapv in da|a �i|h in|envi�e v|�diev av recommended b� �v, �o�ld be
req�ired for |he period ‘Before’ an OWF can be ini|ia|ed. 

Thiv da|a can |hen inform avpec|v of povi|ioning �ind farmv and managing |heir conv|r�c|ion and
opera|ionv �ving |he mi|iga|ion frame�ork. We recommend a liv| of revearch, polic� and mi|iga|ion
ac|ionv |ha| need |o be carried o�| before and d�ring e�er� phave of OWF de�elopmen|.
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1. INTRODUCTION
India is the third-largest carbon emitter in the world and urgently needs to up its renewable sector,
including research for home-grown technology -development - production and supply. The
Government of India has set an ambitious target of 175 GW of installed renewable energy capacity
with 60 GW of onshore wind and 5 GW of offshore wind. At the same time, Asia including India
has a wide range of ecosystems that provide services and resources across the socio-economic
spectrum and harbors high biodiversity richness. 

Before we can initiate work towards the massive goal of increasing renewable energy, much work
needs to be done to collect robust information on the range of ecosystems, their floral and faunal
diversity and livelihood services and alternatives in the areas where the projects are proposed. The
development needs to be transparent, without harming ecosystems that have both ecological
functions and livelihood functions. 

Wind farms along coastal stretches and in deeper waters nearshore (where the width of the
continental shelf is narrow) have habitats such as deltaic mudflats, beaches, sand dunes,
mangroves, seagrass beds, coral reefs and rocky reefs with immense ecological and livelihood
function. The macro and micro benthic life supporting nursery grounds for all larger forms of
amphibians, fish and crustaceans, which in turn attract and support megafauna such as birds,
turtles, sharks, rays, bats, whales, dolphins, dugongs and porpoises. Table 1 describes the range of
ecosystems in India and their threatened species based on a 2024 report by UNEP.

ENERGY_CONSORTIUM_�_PAGE_3

Source:_Adapted_from_data_available_through_the_IUCN_Red_List_of_Threatened_Species
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Av in o|her formv of revo�rce e�|rac|ion and energ� prod�c|ion, �ind energ� hav i|v vhare of
dra�backv, b�| if devigned, adap|ed and managed for leav| nega|i�e impac| can pro�e |o be
beneficial (Olabi et.al. dbde).The conv|r�c|ion of onvhore and offvhore �ind farmv can ca�ve
direc| mor|ali|� of vpeciev, lovv and modifica|ion of |heve di�erve habi|a|v d�e |o ma|erial
e�|rac|ion or |ranvpor|a|ion rela|ed ac|i�i|iev v�ch av road conv|r�c|ion or por| de�elopmen|
(Taber et.al. dbck, Tol�anen et.al. dbde). 

The opera|ion and main|enance of facili|iev can ca�ve habi|a| fragmen|a|ion on land, along �i|h
div|�rbancev v�ch av noive poll�|ion bo|h on land and a| vea;  �ibra|ion, vhado� flicker and
elec|romagne|ic field genera|ion. The impac|v |herefore of ve||ing �p �ind farmv along coav|v and
in offvhore �a|erv, m�v| incl�de long |erm moni|oring of ecological heal|h, biodi�ervi|�
avvevvmen|v and �mbrella vpeciev moni|oring. Theve impac|v need |o be re�ie�ed |o be||er inform
f�|�re devign and changev in |echnolog� or loca|ion |o keep biodi�ervi|� and ecov�v|em heal|h av
foremov| priori|�. 

Impacts of offshore wind farm development on biodiversity

The impac|v of offvhore �ind farmv can be di�ided in|o Pre-conv|r�c|ion, Conv|r�c|ion, Opera|ion
and Decommivvioning (Marine Mammal Commivvion, USA). The pre-conv|r�c|ion phave, if i|
incl�dev geoph�vical/veivmic v�r�e�v for veafloor mapping and vi|e velec|ion, iv a pro�en vo�rce of
mor|ali|� |o ce|aceanv and fivh. The ac|�al conv|r�c|ion phave �o�ld req�ire |he repea|ed
e�pov�re and e�ploi|a|ion of nearvhore ecov�v|emv v�ch av veagravv bedv or �e|landv, b�| �o�ld
alvo ca�ve noive and div|�rbance from pile dri�ing, drilling, e�ca�a|ion �i|h e�plovi�ev, dredging,
cable la�ing, and con|in�ed vhip and barge opera|ionv. 

The ac|�al opera|ion of |�rbinev (offvhore and onvhore) prod�ce long-d�ra|ion noive from |he
�ibra|ionv of r�nning bladev, �hile |heir main|enance offvhore �o�ld alvo lead |o an increave in
�evvel |raffic, con|in�ing o�er |he en|ire period of opera|ionv. A| |he |ime of decommivvioning,
mechanical c�||ing and |he �ve of e�plovi�ev migh| |ake place av �ell. 

All |heve �o�ld ha�e impac|v of �ar�ing degreev on differen| megafa�na v�ch av birdv, |�r|lev,
marine mammalv, large fivh and o|her ben|hic flora and fa�na. In dbdc |he IUCN (Benn�n e| al
dbdc) v�mmari�ed |he liv| of cf nega|i�e impac|v on biodi�ervi|� baved on |he fe� v|�diev carried
o�| �orld�ide. We liv| |heve belo� in Table d.
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Table d. A liv| of cf nega|i�e impac|v of Offvhore �ind millv on biodi�ervi|� (IUCN
dbdf)

No Impact Phase of OWF

c
Mor|ali|�, inj�r� and beha�ioral
effec|v avvocia|ed �i|h
�nder�a|er noive

Si|e charac|eriva|ion 
Conv|r�c|ion 
Opera|ion 
Decommivvioning

d
Mor|ali|�, inj�r� and beha�ioral
effec|v avvocia|ed �i|h �evvelv

Si|e charac|eriva|ion 
Conv|r�c|ion
Opera|ion
Decommivvioning

e
Poll�|ion (d�v|, ligh|,
volid/liq�id �av|e)

Si|e charac|eriva|ion 
Conv|r�c|ion 
Opera|ion 
Decommivvioning

f
In|rod�c|ion of in�avi�e alien
vpeciev

Si|e charac|eriva|ion
Conv|r�c|ion
Opera|ion
Decommivvioning

g
Avvocia|ed ecov�v|em ver�ice
impac|v

Conv|r�c|ion
Opera|ion
Decommivvioning

h Trophic cavcadev Opera|ion

i

Bird and ba| mor|ali|� from
colliding �i|h |�rbine bladev
and/or onvhore |ranvmivvion
linev

Opera|ion

j
Seabed habi|a| lovv,
degrada|ion and |ranvforma|ion
(bo||om‑fi�ed |�rbinev)

Conv|r�c|ion 
Opera|ion

k
H�drod�namic change
(bo||om‑fi�ed |�rbinev)

Opera|ion

ENERGY CONSORTIUM | PAGE 5
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10

Alterations of Habitat (including
reef and refuge effects
associated with bottom‑fixed
turbines)

Construction 
Operations

11
Barrier effects or displacement
effects due to presence of wind
farm (bottom‑fixed turbines)

Operations

12
Electromagnetic fields of subsea
power cables behavioral effects

Operations

13
Bird and bat mortality through
electrocution on associated
onshore distribution line

Operation  

14
Indirect impact (fisheries,
shipping, livelihoods)

Construction
Operation
Decommissioning

ENERGY CONSORTIUM | PAGE 6

2. PROPOSED OFFSHORE WIND
ENERGY, INDIA -TAMIL NADU
The potential for offshore wind farms was assessed by the FOWIND (Facilitating Offshore Wind in
India) consortium with NIWE (the National Institute of Wind Energy) as a knowledge partner. 

Based on a multi-criteria approach involving assessment of various parameters such as wind
resource, bathymetry etc., eight zones each off the coast of Gujarat and Tamil Nadu were
identified as potential offshore wind energy zones. 

The identified eight zones off the coast of Tamil Nadu and the associated depth profile and seafloor
topography are shown in Figure 1a and 1b respectively.
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Fig~re `a. Proposed area for OWF consyr~cyion �iyh yhe preferred siyes in blocks `oaob or B or
phase I
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Fig~re `b. The sea floor yopograph� and depyh profile in yhe proposed OWF blocks
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This report was produced by collating information from the below sources and synthesizing the
same over the spatial extent of the proposed offshore wind energy development project in Tamil
Nadu. The types of data sources vary and the amount of information available for the region in
terms of diversity, population size, ecology and conservation status are scarce, even though the
region is extremely important for biodiversity conservation, fisheries and livelihood. We review the
literature available on the different ecologies in the proposed areas and the species of megafauna
that use these habitats, to better guide the research and monitoring recommendations for the
project site in Tamil Nadu. 

peer-reviewed journal articles and reports
reports from autonomous agencies working under the the MoEFCC-Government of India
reports from Non-Profit organisations in India
citizen science networks and peer-reviewed data platforms such as iNaturalist, MMI (Marine
Mammal research and conservation network of India), eBird.
Reports and databases from international agencies such as UNEP, CMS.

We also provide studies from other areas of the globe where offshore windmills are currently
functional to present the impacts the projects can have and to ground our recommendations.

ENERGY CONSORTIUM | PAGE 8

3. REVIEW PROCESS

4. ECOSYSTEMS AND BIODIVERSITY OF
THE PROPOSED OWF AREA
The regions identified for developing offshore wind energy projects in Tamil Nadu (Palk bay, Gulf
of Mannar and the Wadge Bank), harbours a diversity of habitat types - seagrass meadows, marine
algae beds, mangroves, coralline reefs, rocky reefs, sand banks and shelf edges and canyons that
have a complex seafloor bathymetry within the EEZ. All these along with two monsoons and
changing wind and current patterns makes the region extremely biologically productive.
Connected to the southeast Arabian sea (SEAS) and the Bay of Bengal, the region is extremely vital
oceanographically. 

Retnamma et.al. 2024 discuss in detail how the shifts in upwellings across seasons between the
SEAS and the Bay of Bengal creates a haven for micro and macro fauna. Based on data collated by
ENVIS in 2016, 4000 faunal assemblages have been recorded from the Gulf of Mannar including
1147 species of fishes, 856 species of molluscs, 451 species of tunicates, 262 species of
coelenterates (117 species of corals), 158 species of arthropods, 153 species of echinoderms and
77 species of sponges. 

FINAL REPORT - PART B



Ke�_Reg�la|or�_Frame�orkv_and_Marine_Pro|ec|ionv_applicable_|o_|he_OWF_area
c@En�ironmen|_Pro|ec|ion_Ac|;_ckjh
d@Coav|al_Reg�la|ion_Zone_NCRZO_No|ifica|ion;_dbcc
e@Wildlife_Pro|ec|ion_Ac|;_ckid_
f@Terri|orial_Wa|erv;_Con|inen|al_Shelf;_E�cl�vi�e_Economic_Zone_and_O|her_Mari|ime_Zonev
Ac|;ckih

India]v_firv|_Marine_Biovphere_Rever�e_�av_ev|ablivhed_in_|he_G�lf_of_Mannar_in_ckjh_and_�av
declared_a_UNESCO_Biovphere_Rever�e_in_ckjk@_I|_iv_vi|�a|ed_be|�een_ij�bjQik�ebE@_and_j�egQ
k�dgN;_in_an_area_co�ering_dc_ivlandv_from_|he_nor|hernmov|_Pamban_|o_T�|icorin_and_iv_liv|ed
�nder_|he_Ecologicall�_or_Biologicall�_Senvi|i�e_Marine_Areav_NEBSA]vO@_Thiv_pro|ec|ed_area_co�erv
appro�ima|el�_cb;gbb_vq�are_kilome|rev_�i|h_aro�nd_jie_km _NSeal ey.al._dbdeO_of_veagravv
meado�v_vpreading_from_Ramev�aram_|o_Kan�ak�mari_in_Tamil_Nad�@_F�r|her_vo�|h_iv_a_large
grad�all�_deepening__Wadge_Bank_NFig�re_cBO;_convidered_India]v_mov|_ab�ndan|_fivher�_revo�rce@_

d

The_GoM_and_Palk_Ba�_are_one_of_|he_mov|_biologicall�_prod�c|i�e_and_di�erve_regionv_in_|he
Nor|hern_Indian_Ocean_i|_iv_home_|o_a|_leav|_ehbb_vpeciev_of_plan|v_and_animalv@_The_area_alvo
conv|i|�|ev_a_vignifican|_|ranvbo�ndar�_marine_ecov�v|em_vpanning_|he_coav|al_�a|erv_of_India_and
Sri_Lanka_and_con|ainv_|hree_Impor|an|_Marine_Mammal_Area]v_NIMMAO_in_|he_World_A|lav_of
Impor|an|_Marine_Mammal_Areav_Nh||pvűFF���@marinemammalhabi|a|@orgFfac|vhee|vFg�lfR
mannarRpalkRba�O_d�e_|o_i|v_ecological_vignificance;_for_|he_prevence_of_d�gongv_ND~gong d~gongO
and_de_vpeciev_of_ce|aceanv@

Seagrass meadows 
The_G�lf_of_Mannar_and_Palk_Ba�_are_one_of_|he_richev|_veagravv_ecov�v|emv_NFig�re_dO_in_|he_�orld
NThangaradjo�_and_Kannan;_dbbiE_Gangal_ey.al._dbcdO_and_v�ppor|v_a|_leav|_cf_|o_ch_veagravv
vpeciev_NBalaji_dbcjE_Gee�argheve_ey.al._dbcjE_Udagedara_and_Dahana�ake_dbdbE_Ponde_ey.al.
dbdcOű_C�modocea roy~ndayao C. serr~laya; Enhal~s acoroides; Halophila beccariio H. decipienso
H. o�aliso H. majoro H. minoro H. o�ayao H. syip~lacea; Halod~le ~niner�iso H. pinifolia;
S�ringodi~m isoeyifoli~m and Thalassia hemprichii@_Of_|heve;_C�modocea serr~layao S�ringodi~m
isoeyifoli~m and_Thalassia hemprichii_are_|he_dominan|_vpeciev@_Seagravv_bedv_j�v|_like_|errev|rial
gravvlandv_pro�ide_ph�vical_v|abili|�_and_b�ffering_|o_nearvhore_habi|a|v;_and_|he�_alvo_ha�e_|he
highev|_carbon_veq�ev|ra|ion_capaci|�_amongv|_differen|_ecov�v|emv@_Apar|_from_|heir_role_in
veq�ev|ra|ion_of_carbon_|he�_alvo_increave_|he_primar�_prod�c|i�i|�_and_plank|on_biomavv_in_|he
area_NMahev�ari;_dbccE_Thangaradjo�_and_Bha||_dbciO@_The_heal|h_and_pro|ec|ion_of_|he_di�ervi|�
of_v�bv|ra|e_|�pev_and_|heir_veagravv_bedv_iv_hence_paramo�n|_no|_onl�_|o_|he_G�lf_of_MannarR_Palk
Ba�_ecov�v|em_b�|_alvo_for_India]v_bl�e_econom�_goalv@__
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The mapping of veagravv meado�v �ving a v|andardived rob�v| me|hodolog� for |he en|ire area of
Palk Ba� and G�lf of Mannar iv v|ill no| a�ailable. In |he ckhb’v, |he Mandapam area alone �av
vaid |o ha�e a mean denvi|� of vea gravv a| ggj |onv/vq. km and |he G�lf of Mannar and Palk Ba�
had a v|anding crop of ca ibbb me|ric |onv (Rao ey.al. ckhe; Jag|ap, ckhh). The preven| fcdg ha
of veagravv bedv of G�lf of Mannar ha�e |he po|en|ial |o veq�ev|er an ann�al a�erage of gid.h
mg/C.ha (Thangaradjo� and Bha||,dbci). Kaladharan e|.al. dbdb ev|ima|ed |ha| |he �al�e of bl�e
carbon v|ored in veagravv meado�v of G�lf of Mannar �av cijdb US$ and of Palk Ba� �av
fe,kk,hjd US$ in dbdb.

Balaji dbcj mapped veagravv bedv |ill cb km from vhore in Thanja��r div|ric| of Palk Ba� and
fo�nd e�|envi�e veagravv co�ering cd,dfe hec|arev, j�v| in Thanja��r, b�| no f�r|her in�ev|iga|ionv
of i|v biodi�ervi|� richnevv iv a�ailable. S|�diev b� Thangaradjo� and Bha|| in dbci on v�bv|ra|e
preference vho� |ha| C�modocea sp.o Halophila. sp. and Halod~le sp. req�ire cla�e� and vil|�
v�bv|ra|e �hereav S�ringodi~m isoeyifoli~m gro�v �ell mov|l� in vand� voilv rei|era|ing |he
rela|ionvhip be|�een vea gravvev and |he vpecific habi|a| charac|eriv|icv |he� req�ire, pro�iding
ecological nichev for a �arie|� of micro and macro fa�na. Seagravv meado�v in |he G�lf of Mannar
are clovel� avvocia|ed �i|h e�|envi�e coral reefv av iv veen aro�nd ivlandv like Manoli �here fa�nal
comm�ni|iev, par|ic�larl� fivh and in�er|ebra|ev are kno�n |o vho� veavonal |ranvience be|�een
veagravv and reefv; �i|h vpeciev migra|ing |o reefv d�ring |he monvoon �hen veagravv bedv are
div|�rbed d�e |o hea�� �a�e ac|ion (Mahev�ari ey.al. dbcc). A| |he vame |ime |he veagravv in |he
area iv alvo highl� adap|ed |o vhif|v and veavonal changev in �ind ca�ved b� |he |�o monvoon
periodv �i|h vedimen| bankv formed evpeciall� d�ring |he nor|h-eav| monvoonv, ac| av veed bankv
for ne� gro�|h of vea gravv (S�lochanan e|.al.dbcb). 

A v|�d� b� |he Zoological v�r�e� of India in dbci re�ealed a di�ervi|� of dgj vpeciev of epiben|hic
and epibion| vpeciev avvocia|ed �i|h veagravv habi|a|v. The� doc�men|ed cbd moll�vc, kb fivh, ff
cr�v|acean, db echinoderm vpeciev and added fo�r ne� recordv of decapodv from India
(Shrini�aav� ey.al dbci). Seagravv bedv are alvo �er� impor|an| n�rver� gro�ndv for vharkv and
ra�v and ve�eral o|her fivh, and macrofa�nal vpeciev. Finall�, |he G�lf of Mannar pro�idev one of
|he mov| e�|envi�e veagravv habi|a|v for |he ��lnerable d�gong pop�la|ion (vee page dj Schramm
ey.al. dbdf) and vea |�r|lev (vee page dd) |ha| bo|h feed on veagravv. Theve areav are evpeciall�
cri|ical av breeding gro�ndv for |�r|lev and alvo av feeding gro�ndv for pov|-nev|ing femalev and
ne�l� emerged ha|chlingv. An� changev |o |he h�drolog� or vedimen|a|ion pa||ernv can q�ickl�
ha�e �er� drav|ic effec|v on veagravv bedv. There iv a lack of a long-|erm avvevvmen| program of
floral-fa�nal comm�ni|iev, |o moni|or an� changev or vhif|v in |he comm�ni|� v|r�c|�re |ha| helpv
v�v|emv |o adap| |o clima|e change or o|her e�|ernal prevv�rev. Thiv iv a h�ge kno�ledge gap from
|he propoved area |ha| needv |o be v|�died before an� conv|r�c|ion beginv. 
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An increase in human settlements, sedimentation and overharvesting of marine species are some
of the dominant threats to this habitat and the rare dugongs. Species like Halophila becarii found
in the area, are especially sensitive to these changes. 

The proposed OWF will lead to increased vessel traffic during the construction phase that can have
detrimental impacts on the seagrass beds of GoM and Palk Bay. Anchorage of vessels in seagrass
habitats has been known to uproot large swathes of grass which may or may not recruit again in
the same area. An increase in sedimentation can bury existing beds. 

A significant decrease or degradation in seagrass cover puts at further the risk the remnant
population of dugongs.
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Fig~re a. Seagrass map �iyh degraded areas of So~yh Palk Ba� and G~lf of Mannar regiono
Ramanayhap~ram Wildlife Di�isiono Tamil Nad~. Seal ey al a_abo WII
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Coral and Rocky Reefs

Coral reefv are convidered rain forev|v of |he marine realm. The� are a vo�rce of food vec�ri|� and
li�elihood for all coav|al comm�ni|iev and ver�e av impor|an| habi|a|v for comple� fivh and
in�er|ebra|e comm�ni|iev |o |hri�e |oge|her, v�ppor| avvemblagev of reef fivh, moll�vcv,
echinodermv, cr�v|aceanv, algae, and man� o|her vpeciev of plan|v and animalv. Reefv alvo pla� a
vignifican| role in main|aining ecological revilience and v|abili|� in |he v�rro�nding area and beha�e
av ph�vical defence for coav|al habi|a|v.

In |he G�lf of Mannar, fringing and a|oll coral reefv aro�nd |he dc �ninhabi|ed ivlandv co�er ig.ke
kmd, �i|h pa|ch reefv occ�rring in dep|hv of d |o k m, �i|h c-d km leng|h pa|chev and av �ide av
gbm (Pa||ervon ey.al.,dbbj). Pa||ervon e| al.in dbbj �pda|ed |he coral vpeciev liv| doc�men|ed
aro�nd |heve ivlandv in |he G�lf of Mannar |o be cci vpeciev from fb genera. There are alvo
offvhore rock� reef pa|chev fo�nd o�|vide |he j�rivdic|ion of G�lf of Mannar Marine Na|ional Park
(GoMMNP) |radi|ionall� called ‘parv’. Rock� reefv fo�nd from dbm �p |o hbm dep|h are
|radi|ionall� pro|ec|ed and form a fringing bo�ndar� from vo�|hern Kerala all aro�nd |he Cape
in|o |he G�lf of Mannar, making |hiv area av|o�ndingl� rich in biodi�ervi|�. Theve are cold �a|er
reefv and harbor a rich avvemblage of �er|ebra|e and in�er|ebra|e life |ha| v�ppor| vo�rce
pop�la|ionv of marine in�er|ebra|e and fivh di�ervi|�. Onl� one v�ch rock� reef hav been v|�died in
|he propoved OWF area. An avvevvmen| of Madapar rock� reef (N bjb ei.jjk E ijb cf.jbg)
loca|ed ebkm from vhore a| ckm dep|h repor|ed cg.dg% li�e coral co�er, incl�ding eigh| coral
genera mainl� conviv|ing of mavvi�e and encr�v|ing formv. Theve incl�de Poriyeso Fa�iao Fa�iyeso
Goniasyreao Play�g�ra and S�mph�lliao T~rbinaria spp.o Goniasyrea spp.o Fa�ia spp.o
Acanrhasyrea spp.o Fa�iyes spp.o C�phasyrea spp. and S�mph�llia spp. Fivh from ec genera and
dd familiev �ere doc�men|ed from |hiv reef, �i|h an a�erage of fcj.ff±g.ig fivh per gb vqm
(K�mar ey.al. dbci). Thiv v|�d� vho�v |he impor|ance of v|�d�ing offvhore regionv and |heir
di�erve habi|a|v in |he area in |he f�|�re.

Reefv in |he G�lf of Mannar are alread� facing m�l|iple v|revvorv, from o�erfivhing and coral
mining |o bio-in�avion b� alien in�avi�e e�o|ic vea�eed, harmf�l prac|icev like |rap fivhing, bo||om
|ra�ling, land-baved poll�|ion and �nv�v|ainable coav|al de�elopmen|, coral diveavev, along �i|h
|he larger clima|e change rela|ed vea |empera|�rev ca�ving mavv coral bleaching. The OWF co�ld
aggra�a|e vome of |he problemv of bio-in�avion of in�avi�e flora and fa�na and vhif|ing v|able
comm�ni|� v|r�c|�rev.

FINAL REPORT - PART B



ENERGY CONSORTIUM | PAGE 13

Fig~re b. A map of yhe coralline �arm �ayer reefs in yhe OWF proposed areas and one cold�ayer offshore
reef. The area of yhe proposed OWF has cold �ayer rock� reefs ~p yo e_m �ayer depyh as per yradiyional

kno�ledge and ~se b� fishers  UNEP-WCMCo WorldFish Cenyreo WRIo TNC (a_a`).

Mangroves

Mangro�ev like o|her ecov�v|emv pla� �i|al rolev in coav|al areav, from pro�iding n�rver� gro�ndv
for fivh |o breed and v�ppor|ing fa�nal avvemblagev, |o v�v|aining |he prod�c|i�i|� of |he coav|al
and offvhore areav and pro|ec|ing inland regionv d�ring c�clonic e�en|v. Mangro�ev are alvo
revponvible for beha�ing av vinkv for poll�|ion �hile alvo pre�en|ing erovion of coav|al areav and
hence v|opping |he ingrevvion of val| �a|er in|o frevh gro�nd�a|er aq�iferv. 

A |o|al of cf vpeciev of |r�e mangro�ev are recorded from |he Tamil Nad� coav| �i|h eigh| of |hem
repor|ed from Palk Ba� and nine |r�e mangro�e vpeciev repor|ed from G�lf of Mannar (Vel ey.al.
dbdd). Along �i|h |heve,ci mangro�e avvocia|ev, and dbc flo�ering plan|v �ere repor|ed from |he
mangro�e forev|v. The mangro�e vpeciev �ere A�icennia marinao Br~g~iera c�lindricao Br~g~iera
g�mnorrhi�ao Ceriops yagalo E�coecaria agallochao L~mniy�era racemosao Pemphis acid~lao
Rhi�ophora apic~laya and Rhi�ophora m~cronaya belonging yo fi�e families �iyh a predominance
of Rhi�ophoraceae. 

In |he pav|, vpeciev v�ch av B. g�mnorhi�ha and Acanyh~s ilicifoli~s �ere alvo preven| in
Ramevh�aram b�| coav|al de�elopmen| of har�ev|ing of mangro�ev ha�e led |o local abvence of
|heve vpeciev. Impor|an|l�, C. yagal and P. acid~la are endemic |o |he ivlandv in |he G�lf of
Mannar and are no| preven| in an� o|her mangro�e forev| of Tamil Nad�. 
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Mangro�ev in |he area are �nder |hrea| from an increave in �nplanned and �nv�v|ainable coav|al
infrav|r�c|�ral de�elopmen|, releave of �n|rea|ed ve�age and ind�v|rial effl�en|v, e�panvion of
val| panv, aq�ac�l|�re and reclama|ion for reviden|ial de�elopmen|. The propoved OWF co�ld
e�acerba|e |hiv vi|�a|ion.
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Salt marshes

Sal| marvh ecov�v|emv, |ha| are �e|landv flooded �i|h val| �a|er from |idev are gi�en li||le
impor|ance in So�|h Avia e�en |ho�gh |he� are vignifican| av vhel|ering and n�rving gro�ndv for
ve�eral impor|an| vpeciev (Jag|ap and Rodrig�ev dbbf). The� alvo pro�ide pro|ec|ion from erovion,
and fil|er �a|er, abvorb flood �a|erv, and pro�ide habi|a|v for a di�erve range of micro and macro
fa�na. 

Plan|v like S~aeda monoica |ha| gro� in val| marvhev ha�e e�ol�ed |o no| onl� |olera|e high
valini|� on land, b�| |he� alvo ac| av de|o�if�ing agen| and abvorb hea�� me|alv (v�ch av Cr, C�, Cd
and Zn) from |he voil and can be �ved for rev|ora|ion (A��appan and Ra�indran dbcf). O|her
plan|v v�ch av Salicornia vp. are �ved av food and medicinev.

Tamil Nad� hav |he vecond largev| val| marvh area in |he co�n|r� a| hcbj ha. An in|egral par| of
|he G�lf of Mannar, val| marvhev are fo�nd �here mangro�ev ha�e no| ve||led, and flora |ha| hav
adap|ed |o |he valine voil and fl�c|�a|ing |idev v�ch av S~aeda mariyimao S~aeda monicao and
Holosacia indic~m. 

Of|en |rea|ed av �av|elandv, val| marvhev are highl� |hrea|ened. Some of |he prevv�rev |he� face
are con�ervion |o val|panv and aq�ac�l|�re pondv, releave of volid �av|e, ve�age and ind�v|rial
poll�|ion, e�|rophica|ion, reclama|ion for b�ilding embankmen|v and vea �allv, �rbani�a|ion and
infrav|r�c|�ral de�elopmen|v (Jag|ap and Rodrig�ev dbbf).

Muttom shores and Wadge Bank

M�||om vhoreline and |he Wadge Bank v�bmarine pla|ea� are  impor|an| n�rver� gro�ndv for fivh
and o|her in�er|ebra|e life. E�|ending be|�een Vi�hinjam |ill Chinnam�||om in Kan�ak�mari and
e�|ending offvhore gb milev vo�|h�ardv, i| iv a cb,bbb-vq�are-kilome|re v�bmarine pla|ea�
be|�een la|i|�dev i°cb’N and j°bb'N and longi|�dev ih°fb'E and ij°bb'E. The Indian Ocean, |he
Arabian vea and |he Ba� of Bengal, mee| on |he Wadge, �i|h |idev crea|ing a rich fivhing gro�nd
from Ma� |o Oc|ober e�er� �ear. In |he deeper vec|ionv of |he con|inen|al vhelf ranging from gbm
grad�all� �p |o dbb me|rev dep|h |he vea-bed conviv|v of vand and vhell and iv rock� in placev; rich
in biodi�ervi|�, i|’v convidered India’v mov| ab�ndan| fivher� revo�rce and a feeding ho�ve for |he
fivh. Se�eral rock� reefv alvo e�iv| in |hiv region �i|h o�er dbb �arie|iev of rare fivh vpeciev and
more |han hb kindv of aq�a|ic vpeciev. 

The area iv |herefore no| onl� e�|remel� impor|an| for marine biodi�ervi|� b�| alvo av fivhing
gro�ndv, for |he indigeno�v comm�ni|iev of Kan�ak�mari. In|er�ie�v �i|h fivherv and �ideov
collec|ed from |hem vho� |ha| |he large �halev and |he oceanic dolphinv �ve Wadge bank all
|hro�gh |he �ear, �hile nearvhore �a|erv are �ved b� h�mpback dolphinv and finlevv
porpoivev(Page dk-fc).
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Fig~re c. Map sho�ing imporyany fishing gro~nds �iyhin Wadge Bank (Kar~ppasam� ey.al. a_`f)

Shelf Edge

As seen in the map of Wadge Bank and in Figure 1b, the topographical margin of the Indian
landmass the shelf edge is at the end of the continental shelf, which is the uppermost section of
the continental margin. Here the shelf drops steeply into the deeper section of the sea. This
margin is important because it is an extremely productive area biologically. Here, offshore
underwater currents interact with the topography to cause mixing of cold and warmer surface
currents, thus supporting dense filter feeding communities. This in turn makes these areas rich in
higher trophic levels such as birds, mammals, sharks and turtles as foraging hotspots (Spitz 2017).
All studies of offshore megafauna globally have shown high densities of offshore dolphins and
whales and birds in the area where the shelf drops (Kiszka et.al. 2007, Cox et.al. 2018). In the Bay
of Biscay, oceanic processes and bathymetry drive productivity and create diverse habitats for
more than 14 species of cetaceans. Hain et.al. 1985 show the importance of the shelf edge way
back in the 1980’s where their surveys over three years, reported 20 species of cetaceans and
more than 2500 sightings of cetacean groups. Kiszka et.al. 2007 via surveys in the English channel
from platform of opportunity show the importance of the shelf edge to cetaceans between 1998
and 2002 had 1008 encounters of 13 identified species. The harbour porpoises were restricted to
the shallow waters while common and bottlenose dolphins were distributed over the continental
shelf, striped dolphins and pilot whales were sighted in oceanic waters Cuvier’s beaked whales and
sperm whales were recorded in the deep oceanic waters. 

 In figure 16, page 41, of this report, cetacean surveys in the EEZ waters by Afsal et.al. show the
concentration of cetaceans on the shelf edge, underpinning the importance of the continental shelf
edge for cetacean conservation. This study clearly shows that bathymetry plays a significant role in
the distribution and habitat partitioning of toothed cetaceans. In the proposed OWF region in fact,
the shelf edge has reported deep diving species such as sperm whales, dwarf sperm whales, blue
whales, humpback whales, pilot whales and some species of beaked whales.
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Impacts of the current project on these important ecosystems

In 2024, Danovaro et.al. described the impact of floating offshore wind turbines on different
habitats based on a set of criteria, response variables and approaches for a reliable impact
assessment based on an Ecosystem-based approach. The only reason they could do this, is
because they already have data available about the habitats. The analyses supported the “Do No
Significant Harm" principle. They examined interactions between potential offshore wind farms
with six response variables - i) Vulnerable Marine Ecosystems; ii) critical habitats; iii) migratory
routes of large marine vertebrates; iv) habitat-forming species, benthic/pelagic organisms, v)
migratory routes of birds/ chiroptera; vi) other human uses leading to cumulative impacts. Lloret
et al 2022 did a review of all research that has studied the effects of OWF and floating wind farms
on ecosystems and ecosystem function. The review showed that loss or damage of fragile
nearshore and inland fragile areas (estuaries, coastal lagoons, large shallow inlets and bays, etc.)
due to the building of new terrestrial/ coastal infrastructure, is directly related to loss of
biodiversity. 

A review of the potential reef effects from offshore wind turbines by Linley et al. (2007) suggested
largely positive or neutral effects on a variety of species, including mussels and kelp directly
attached to the foundations and scour pads; crabs, lobsters, and oysters nearby, and even finfish
in the vicinity. Slavik et.al. (2019) estimated that up to four tons of mussels could grow on a single
turbine foundation. This although may be an example of ecosystem enhancement, erring on the
side of caution, such enhancements may lead to an influx in prey species that ultimately may result
as an added pressure on the naturally present systems such as seagrass beds or coral reefs. 

OWF in the proposed area will alter the access to areas occupied by wind farms thus affecting
fisheries and management of fishery resources. The loss of sea floor integrity has also been
observed due to the installation and dismantling of pile foundations, cables, and anchors, the
scour of the seabed, and the strumming of the cables. Subsea cables that are longer and have
higher capacity may increase the extent of electromagnetic fields in the water and impact a great
diversity of marine organisms that depend on earth's natural electromagnetic field for navigation.
Mooring lines and floating substructures may act as fish aggregation devices and settlement
surfaces for invertebrates and algae, thus altering species composition in pelagic communities.
When wind farms are built in areas with homogenous sea beds such as Wadge Bank in our case,
the installation of foundations and piles may provide space for settlement, shelter and foraging for
some species (positive effect) but new, artificial substrates where they did not exist before could
favor the colonization by non-indigenous species that are detrimental to local ecology. This may
modify food webs and biogeochemical cycling, with the increase of suspension feeders leading to
changes in local primary productivity. Finally, the increase in contaminants has also been noticed
including organic compounds such as bisphenol A and metals such as aluminum, zinc, and indium
from corrosion and biofouling protection measures.
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 5. MEGAFAUNA
Mega fa�nal vpeciev ha�e large geographic rangev, and |ranvbo�ndar� mo�emen| in vearch of food
or ma|ev iv common and are impor|an| indica|orv of |he heal|h of |he ecov�v|em. Scien|ific
moni|oring of |heve gro�pv before and af|er an� al|era|ion |o |he en�ironmen| iv |he baviv for
f�|�re de�elopmen| projec|v of |hiv na|�re. 

The G�lf of Mannar and Palk ba� area �here |he OWM vi|e hav been propoved iv �ved b� a large
n�mber of marine megafa�na incl�ding pelagic birdv and �aderv, fi�e vpeciev of vea |�r|lev and a|
leav| df vpeciev of marine mammalv. We e�pand �pon each of |heve gro�pv of large fa�na in |he
follo�ing vec|ionv. 

g.c Marine birds 

The G�lf of Mannar iv an Impor|an| Bird Area (IBA) �i|h abo�| deb-dfb vpeciev of aq�a|ic and
|errev|rial birdv doc�men|ed here (IBA, dbbe). The liv| of birdv and |heir conver�a|ion priori|� in
|he OWF area are alvo a�ailable on |he S|a|e of India’v Birdv (SoIB) ci|i�en vcience da|abave (Fig�re
g). The f�ll repor| of |he vame can be genera|ed from MYNA@S|a|e of India’v Birdv �hich alvo
pro�idev ev|ima|ev of �hich areav ha�e |he highev| denvi|iev of birdv. Thiv da|a �av collec|ed no|
b� v�v|ema|ic v�r�e�v or bird ringing, b�| b� oppor|�niv|ic vigh|ingv, vo iv |he minimal n�mber of
birdv �ving |he OWF propoved area. Of |heve, dh bird vpeciev are endemic |o |he Indian
v�bcon|inen| and fo�nd no�here elve on |he globe.

5.2 Migra|or� birdv

The OWF area iv a par| of |he Cen|ral Avian Fl��a� (CAF) holding impor|an| pop�la|ionv of
�in|ering birdv along |hiv migra|or� �one, and iv one of |he impor|an| habi|a|v for coav|al birdv
migra|ing |o |he Arc|ic circle (B�j�, dbde). Migra|or� vhorebirdv arri�e here on |heir �in|ering
gro�ndv in A�g�v| and depar| b� Ma� (Balachandran ckkb; Aarif ey.al. dbdc; Shifa dbde, B�j�
ey.al. dbdf). The ivland gro�pv in |he G�lf of Mannar are alvo a migra|or� pa|h�a� for birdv
mo�ing from Sri Lanka |o�ardv |he Indian mainland, ver�e av impor|an| v|op-o�er vi|ev. According
|o |he S|a|e of India’v Birdv (SioB) biodi�ervi|� avvevvmen|v, fo�r areav ha�e been iden|ified av bird
ho|vpo|v �i�., Hare Ivland, Dhan�vhkodi beach and m�dfla|v, Vembar back�a|erv and
Ko|handaramar Temple region. According |o Balachandran, |he area v�ppor|ed more |han gb,bbb
coav|al birdv (�aderv, |ernv and o|her �ading birdv) incl�ding ce,bbb flamingov d�ring ckjbv
(Balachandran, ckkb and ckkg) and i| rankv |hird along |he Eav| coav| av an impor|an| �in|ering
gro�nd for Grea|er Flamingov Phoenocopyer~s r~ber. 

Man� migran| vpeciev occ�rring on |he Indian mainland alvo occ�r in Sri Lanka (Ravm�vven &
Ander|on dbbg). Jaffna div|ric| of Sri Lanka, nearev| |o |he G�lf of Mannar, hav ecg vpeciev of
birdv incl�ding migra|or� vhorebirdv (Birdlife In|erna|ional dbdd). Man� vpeciev migra|e ann�all�
from |he nor|hern a�|�mn-�in|er |o |he |ropicv along |he Cen|ral Avian-Indian Fl��a� ending |heir
vo�|h�ard jo�rne� on |hiv ivland (Warakagoda & Siri�ardana dbcc). Gi�en G�lf of Mannar’v
pro�imi|� |o Sri Lanka |he IBA here iv an impor|an| vi|e along |he CAF for bo|h migra|or� �a|er
birdv and pavverinev (Zafar & Rahmani dbbe). 

FINAL REPORT - PART B
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Fig~re d. Lisy of birds �iyh yheir conser�ayion prioriy� doc~menyed in yhe G~lf of Mannar b� Ciyi�en science
gro~pso generayed from MYNAo Syaye of India’s Birds a_ac.
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Of the 230-240 bird species, 24 species are listed under Schedule 1 of the Indian wildlife
(Protection) Act. and 86 are migratory with 44 high priority species. Among the shorebirds, seven
Near Threatened species (Bar-tailed Godwit Limosa lapponica, Black-tailed Godwit Limosa
limosa, Red Knot Calidris can~y~s, Curlew Sandpiper Calidris ferr~ginea, Red-necked Stint
Calidris r~ficollis, Eurasian Curlew N~meni~s arq~aya, and Greater Thick-knee Esac~s
rec~r�irosyris) and one Endangered species (Great Knot Calidris yen~irosyris) have been recorded.

The populations observed by Balachandran (2012) showed a steadily decreasing trend in the
numbers of common waders between 1985-88 and 2007, with most species seeing a reduction of
about 80% in their numbers. Changes in land cover of the GoM archipelago is posing to be an
important factor affecting migratory patterns in the region. A study between 1969 and 2018
showed that the area cover of 15 out of the 21 islands showed a reduction of 144.15 hectares. In
2020, the Tuticorin group of islands experienced the highest percentage of land cover reduction
(78.55%), followed by Keelakarai (43.49%), Vembar (36.21%), and Mandapam (21.84%) groups
(Asir ey.al. 2020). Byju ey.al. 2023, showed that at least 15 species of migratory birds including the
near-threatened Eurasian curlew, that arrive in GoM use alternate agro habitats due to
fragmentations of their primary wetland stopover sites in the region.
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Fig~re en Sho�ing bird ass~med densiy� of bird sighyings regions �iyhin yhe proposed OWF area (MYNAo
Syaye of India’s Birds a_ac)
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Avian Sensitivity Tool (AVISTEP) and assessment for the project area

The AVISTEP tool developed by Birdlife International helps identify areas where renewable energy
could impact birds and should therefore be avoided. The tool uses geospatial data collected from
multiple regional and global sources to identify areas based on four categories of sensitivity with
each 5kmx5km area having a sensitivity score. 

Fig~re f. Areas of sensiyi�iy� of birds yo OWF based on yhe AVISTEP assessmeny a_ac (redn �er� higho
Orangen High)
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The Senvi|i�i|� ca|egoriev are Lo�, Modera|e, High and Ver� high. A lo� venvi|i�i|� region iv �here
offvhore �ind farm de�elopmen| iv convidered |o pove a lo� rivk |o bird pop�la|ionv. Ho�e�er,
comprehenvi�e vi|e-le�el avvevvmen| iv necevvar� |o confirm |he abvence of vignifican| rivk.
Similarl�, a modera|e rivk iv �here OWF de�elopmen| iv convidered |o pove a modera|e rivk |o bird
pop�la|ionv. A high venvi|i�i|� �al�e iv �here de�elopmen| iv convidered |o pove a high rivk |o bird
pop�la|ionv (Table e). 

The area ma� be �nv�i|able for de�elopmen| and �ill cer|ainl� req�ire mi|iga|ion meav�rev. And
areav avvevved av �er� highl� venvi|i�e are |hove �here de�elopmen| iv convidered |o pove a �er�
high rivk |o bird pop�la|ionv. For bo|h high and �er� highl� venvi|i�e areav, a comprehenvi�e vi|e-
le�el avvevvmen| iv necevvar� |o confirm |hiv le�el of rivk. 
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Table 3. Sensitivity of birds to the OWF’s in the blocks proposed based on AVISTEP 2024.

Potential impacts on birds and recommendations towards mitigation

Globally, birds are one of the most impacted taxa by operational wind farms, onshore, inland and
offshore. Fatalities from collisions into operational turbine blades is a major stressor for bird
populations and the height of the turbine, distance between two turbines and the direction of the
turbines with respect to the direction of seasonal migration play a major role in the effects of the
offshore wind farms on birds.
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The heigh| a| �hich birdv fl� rela|i�e |o |he ro|or v�ep| area of |�rbine bladev, iv recogni�ed av one
of |he mov| impor|an| a||rib�|ev of birdv |ha| infl�encev |he rivk of collivion (F�rnevv et.al. dbce).
O|her |han collivion rivk, vhor|-|erm habi|a| lovv d�ring |he conv|r�c|ion phave; long-|erm habi|a|
lovv d�e |o div|�rbance from �ind |�rbine inv|alla|ionv and from vhip |raffic d�ring main|enance;
barrierv |o mo�emen| in migra|ion ro�|ev; and divconnec|ion of ecological �ni|v d�e |o �ind farmv
are |he impac|v |ha| ha�e been obver�ed in v|�diev abroad (E�o et.al. dbbe). Theve impac|v m�v|
be anal�ved b� ga|hering informa|ion abo�| a�oidance revponvev, energe|ic conveq�encev of
habi|a| modifica|ion and a�oidance fligh|, and demographic venvi|i�i|� of ke� vpeciev (Fo� et.al.
dbbh). 

A�oidance of offvhore �ind farmv iv one of |he mov| common beha�iorv obver�ed in m�l|iple
gro�pv of pelagic birdv. Thiv hav in vome placev led |o a drav|ic decreave in ab�ndancev from |he
mov| preferred habi|a|v of |hove vpeciev (Lindeboom et.al. dbcc;F�rnevv et.al. dbce; Reid et.al.
dbde). In one of |he more comprehenvi�e avvevvmen|v, Gar|he et.al. dbde (Table f) demonv|ra|ed
ho� pop�la|ionv of loonv vho�ed a decline of he% �i|hin |he cbkm �one aro�nd �ind farmv and a
db% decline be�ond cbkm. I| hav been veen |ha| kno�ing |he fligh| heigh| of birdv in |he propoved
regionv and b�ilding |�rbinev vhor|er |han |he fligh| heigh|v can help red�ce mor|ali|� and
a�oidance beha�io�rv. F�rnevv et.al. dbce, vpec�la|e |ha| �ea|her condi|ionv v�ch av c�clonev
and v|ormv ma� obvc�re |he �ind |�rbinev and lead |o collivionv. Since GoM facev |�o |�rb�len|
monvoon periodv, kno�ledge of veavonali|� of vpeciev-vpecific migra|ion iv highl� recommended.
Moreo�er, in |he propoved vi|e, |he con|in�i|� of |he �ind farm block A, B, C, D, E and G co�ering
a |o|al area gfhb vq.km, �i|h a parallel |o vhore leng|h of dgk km iv concerning. The minim�m
div|ance be|�een |�o blockv in vome cavev iv av li||le av b.kkm crea|ing a ‘�all’ of �ind |�rbine
�ingv. Thiv lea�ev no b�ffer for migra|or� birdv |o a�oid e�iv|ing farmv and |ake differen| al|erna|e
ro�|ev. Thiv arra� of �ind |�rbinev acrovv |hiv leng|h �o�ld hamper |he fligh| pa|hv of a major
pop�la|ion of birdv migra|ing acrovv |he G�lf of Mannar and a cri|ical avvevvmen| of fligh| pa|hv iv
cr�cial |o map |he pa|h�a�v �ved b� �ario�v pelagic and pavverine vpeciev e�er� veavon.
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Table 4 Garthe et.al. 2023 Shows changes in population of loons in different OFW.
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5.3 Marine turtles

Five species of sea turtles - the Green sea turtle, Olive ridley, Hawksbill, Loggerhead and the
Leatherback sea turtle, have been recorded from Indian waters and all five have been documented
in the Gulf of Mannar and Palk bay. The IUCN lists the green sea turtle as Endangered, the
hawksbill as Critically Endangered and the rest as Vulnerable. Green sea turtles were abundant in
the 1970’s but studies show that the population in the area is headed towards a decline due to
bycatch in fishing gear and hunting pressure along with habitat degradation (Bhupaty and
Sravanan, 2006). Historically targeted for their meat, shells and eggs (Pillai and Thiagarajan,1979)
about 3000-4000 individuals were annually hunted between Pamban and Cape Comorin. While
the consumption of sea turtle is still common, targeted hunting is now illegal but by-catch in
gillnets, drift gillnets and shrimp trawls continue to decimate populations (Rajagopalan ey.al. 1996;
Kannan, 2004, 2008). The five species were introduced to Schedule 1 of the Indian Wildlife act,
1972; that, along with large scale awareness movements by local NGOs has helped reduce to some
extent the targeted fishing and consumption (Murugan and Naganathan) of turtles. 

The extensive seagrass habitats in the Gulf of Mannar and Palk bay is an important foraging area
for these turtles (Richardson ey.al. 2013; Pillai and Thiagarajan,1979). Halophila o�alis and
Thalassia yesy~din~m species along with the seaweed Gelidiella acerosa was documented from the
stomach of nine turtles caught at Keelakarai and Vedala (Pillai and Thiagarajan,1979). Sporadic
nesting by green, olive ridley, hawksbill and loggerhead turtles also takes place along the beaches
of this area. Apart from sporadic records, there is also very little information on space-use and
nesting by these turtles although records till the early 2000’s show them being exploited for meat
(Bhupati and Sravanan, 2002). Hawksbill turtle nests have also been documented from the
Manapad region, but very little information exists about how the species uses these waters. 

The olive ridleys nest along the coastline between December and April with a peak in February,
and in the 1970’s, 2500-3000 nests of the species were recorded from the coastline of Tamil Nadu.
Studies of tagged Olive ridley turtles from Orissa by Shanker ey.al. 2001 and Pandav ey.al. 2001,
showed that one satellite tagged individual moved towards Sri Lanka and 20 long distance tags
recovered from Sri Lanka & the Gulf of Mannar, most of them were during the breeding season.
Indicating that the area is a breeding ground for olive ridleys. 

A telemetry study by Richardson ey.al. 2013 (Figure 8) of ten tagged green sea turtles from
southwest Sri Lanka found four post nesting females  in the waters of Rameswaram and
Dhanushkodi  showing that the GoM  is important both for post nesting females. No systematic
long-term studies are in place to monitor sea turtle ecology in this very important region. A
landscape level assessment of population sizes, seasonal movement patterns and nesting
behaviour is critical to understand the impact of any future onshore or offshore development
projects. Satellite tagging multiple species will particularly inform the space use during breeding,
nesting and post nesting periods in the proposed OWF areas. 
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Fig~re gn Migrayions of yhe `_ green y~ryles sayelliye yagged in yhis sy~d� from Reka�a Sancy~ar�o SL yo
so~yhern Sri Lanka o G~lf of Mannar o Karnayaka and Lakshad�eep Islands 

(Richardson ey.al. a_`b)

Potential impacts on turtles and recommendations towards mitigation

There are no kno�n direc| impac|v of pile dri�ing or |he vo�nd le�elv genera|ed b� |he pile dri�ing
on vea |�r|lev |ho�gh |he� ma� ac| av a de|erren| among pre-nev|ing femalev |ha| migra|e |o�ardv
|he vhorev d�ring nev|ing mon|hv. Indirec| impac|v ha�e been obver�ed d�e |o habi|a| al|era|ion,
�i|h pile dri�ing ha�ing a nega|i�e rela|ion �i|h �ooplank|on, jell�fivh and ben|hic moll�vcv, |ha|
are a fa�o�red pre� for vea |�r|lev. Habi|a| al|era|ion e�en|v ha�e vho�n |ha| femalev ma�
abandon nev|ing d�ring |ha| or v�bveq�en| veavonv. Collivion rivk d�ring |he conv|r�c|ion period
�hen |he infl�� in �evvel |raffic increavev iv |he more de|rimen|al avpec| for |�r|lev. Evpeciall� in
|he nev|ing veavon, �hen femalev are invhore, and ne�born ha|chlingv are kno�n |o drif| �i|h |he
c�rren|v, conv|r�c|ion ac|i�i|iev ma� lead |o grea|er mor|ali|� e�en|v. 

Ver� li||le �ork hav been done on long |erm effec|v of offvhore |�rbinev on vea |�r|lev b�| a
n�mber of v|�diev h�po|hevi�e |he impac|v baved on |he v|r�c|�re and f�nc|ioning of |�rbinev. A
largel� v|a|ed impac| iv |he change in �a|er col�mn d�namicv in |he �icini|� of |he |�rbinev or
genera|ion of �akev |ha| change pa||ernv of pre� aggrega|ion. The |�rbinev ma� alvo increave
le�elv of vedimen|a|ion aro�nd |hem, affec|ing ben|hic moll�vcv. Al|ho�gh |heve div|�rbancev ma�
be rev|ric|ed |o |he immedia|e �icini|� of |he |�rbinev, |he c�m�la|i�e effec| of |he en|ire ve| �p
migh| be v�bv|an|ial and ma� impac| ben|hic avvemblagev and |�r|le pre�.
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 Ano|her poorl� doc�men|ed impac| iv |ha| of |he geomagne|ic field genera|ed b� |he offvhore
cablev and |heir impac|v on |he magne|ic map of vea |�r|lev �hich |he� rel� on for making |heir
migra|or� jo�rne�v. A change in |he na|�rall� occ�rring magne|ic field hav been vho�n |o divorien|
|�r|lev a�a� from |heir dev|ina|ionv and a field v|ronger |han |he |�r|lev ma� lead |o minor
divplacemen|v along |heir ro�|ev.
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5.4 Bats 

Ba|v are |he onl� |r�e fl�ing mammalv �nder |he order chirop|era and |he vecond mov| di�erve
among all |he orderv of mammalv, �i|h immenve ecological and ph�viological di�ervi|�. There are
invec|i�oro�v, fr�gi�oro�v, herbi�oro�v, nec|ari�oro�v, and e�en vang�i�oro�v ba|v di�ided in|o
|�o v�borderv �i|h c,ded e�iv|ing vpeciev �orld�ide, of �hich o�er cdb vpeciev are repor|ed from
Peninv�lar India and eg vpeciev ha�e been recorded from Tamil Nad�. 

Appropria|el� iden|ified av ke�v|one vpeciev, ba|v keep ecov�v|emv in balance and are e�cellen|
ecological indica|orv of good q�ali|� of habi|a|. Their mobili|� and mo�emen| from roov|ing vi|ev |o
foraging vi|ev are of|en long div|ancev, pro�iding vome of |he mov| impor|an| ecov�v|em ver�icev
for h�man �ell-being. Fr�gi�oro�v, herbi�oro�v and nec|ari�oro�v ba|v conver�e forev| di�ervi|�
b� divperving veedv acrovv ecov�v|emv and are revponvible for increaving biodi�ervi|�. Theve are
alvo a �er� impor|an| pollina|or in agric�l|�ral landvcapev. Their role iv |h�v ke� |o main|aining
gene|ic �ariabili|� in forev|v and cropv. Invec|i�oro�v ba|v con|rol and v�pprevv |he vpread of
na|�ral and an|hropogenic pa|hogenic invec|v and manage pev|v in bo|h na|�ral and man-made
ecov�v|emv, con|rolling |he vpread of diveave e�en in cropv, |h�v pro�iding grea| benefi| |o h�man
vocie|iev. Finall�, |he g�ano of |heve vmall mammalv can pro�ide n�|rien|v and energ� |o
|errev|rial and aq�a|ic ecov�v|emv.

In |he propoved OWF area, v|�diev done in ckkh-ckki in |he coav|al div|ric| of Nagapa||inam
repor|ed ve�en vpeciev of microp|eran ba|v (S�amidovv ey.al. dbcd). In dbcd, a v|�d� b� Bhara|hi
ey.al. doc�men|ed bo|h fr�i| ba|v and invec|i�oro�v ba|v roov|ing on |he ivlandv in G�lf of Mannar
- |heve �ere |hree microchirop|eran ba|v, Hipposideros ayer (D�vk� leaf noved ba|), Hipposideros
speoris (Schneider’v Leaf noved ba|) and Megaderma l�ra (Indian falve �ampire ba|) and |�o
megachirop|eran ba| vpeciev C�nopyer~s sphin� (vhor| noved fr�i| ba|) and Pyerop~s giganye~s
(Indian Fl�ing fo�). H.speoris iv an invec|i�oro�v ba|, M. l�ra iv a carni�oro�v ba| �hile C.sphin�
and P.giganye~s are fr�i| ea|ing ba|v. The v|�d� fo�nd a dependenc� be|�een flora propaga|ion
and pev| managemen| on |he ivlandv - dependenciev �ere obver�ed be|�een Hipposideroso
Megadermao C�nopyer~s and Pyerop~s gen~s of bays �iyh mangro�e spp.o Thespesia pop~lneao
Pandan~s fascic~lariso Tamarind~s indicao Zi��ph~s n~mm~lariao Borass~s flabellifero S���gi~m
c~mniio Fic~s spp.o Cordia spp. and Acacia spp. The ba|v depended on |heve plan|v for fr�i|v,
nec|ar and invec| food. No o|her v|�diev ha�e been done on ba|v and a h�ge da|a gap remainv. 
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Potential impacts on bats and recommendations towards mitigation

Onvhore �ind |�rbinev are killing nearl� a million ba|v each �ear in |he Uni|ed S|a|ev alone d�e |o
collivionv. Wind |�rbinev onvhore or offvhore impac| ba|v �hen |he |�rbinev are placed on ba|
fligh| linev or migra|ion ro�|ev, or near |o roov|v, foraging areav and v�arming vi|ev. 

Direc| inj�riev |o ba|v |ake place d�e |o collivion �i|h |he |�rbine bladev or beca�ve of changev in
air prevv�re aro�nd |he bladev. Indirec|l� |he de�elopmen| of �ind farmv ca�vev degrada|ion or
e�en lovv and fragmen|a|ion of |heir habi|a|v. In dep|h and long |erm revearch on |he impac|v of
offvhore �ind on ba|v foraging offvhore or migra|ing acrovv |he vea iv a high priori|� in E�rope and
Nor|h America. 

The problemv of cav�al|iev a| �ind farmv iv being mi|iga|ed b� |emporaril� |�rning off |�rbinev
af|er de|ec|ing a flock of incoming ba|v; b� modif�ing |he inv|alled brigh| ligh|v on |�rbinev |o �arn
aircraf| pilo|v v�ch |ha| |he blinking �arning ligh|v are |�rned on onl� �hen an airplane iv nearb�;
and �ving �l|ra�iole| ligh|v |o de|er ba|v.

5.5 Marine Mammals 

T�en|� fo�r vpeciev of marine mammalv ha�e been recorded from |he G�lf of Mannar and Palk
Ba�, be|�een India and Sri Lanka (Table g), incl�ding fo�r m�v|ice|ev (baleen �halev), ck
odon|oce|ev (|oo|hed �halev), and one virenian. Of |heve, one iv Cri|icall� Endangered, |hree are
liv|ed av Endangered and fo�r av V�lnerable b� |he IUCN Red Liv| of Threa|ened Speciev. Da|a
from ci|i�en vcience ne|�orkv, fivher ne|�orkv and oppor|�niv|ic vigh|ingv and v|randing repor|v
ha�e pro�ided �v baveline informa|ion on |he di�ervi|� of |hiv �er� impor|an| gro�p of mammalv in
|he area. 

Marine mammal prevence in |he G�lf of Mannar ma� be �ear-ro�nd (e.g. d�gongv, h�mpback
dolphinv, bo||lenove dolphinv, vpinner dolphinv, vpo||ed dolphinv) or veavonal (e.g. killer �halev,
h�mpback �halev) and, �i|hin a vpeciev, ma� alvo �ar� in |ermv of div|ance from vhore. D�ring
�in|er and vpring, migra|ing Arabian vea h�mpback �halev �ve |he con|inen|al vhelf �i|hin db km
from vhore, �hile h�mpback dolphinv mo�e nearer |o |he vhore locall� in |he nor|h - vo�|h
direc|ion depending on |he pre� and cold c�rren|v, b�| D�gongv ha�e all �ear aro�nd prevence in
invhore veagravv bedv. Ad�l| d�arf vperm �halev �i|h and �i|ho�| cal�ev co�ld be �ving |he area
baved on vigh|ing and v|randing da|a, av do vinging h�mpback �halev and all |heve repor|v vho�
|ha| |he area iv a breeding and cal�ing gro�nd for ve�eral endangered vpeciev. The re�ie� of all
repor|v ha�e been mapped in fig�rev cf, cg and ch and are an indica|or of |he propoved OWF area
being �ved b� |heve vpeciev. Regarding OWF’v, Madven et.al. dbbh re�ie�ed |he e�iv|ing li|era|�re
and avvevved �onev of impac| from differen| noive-genera|ing ac|i�i|iev. Pile-dri�ing |ha| genera|ev
in|enve imp�lvev are likel� |o divr�p| impor|an| life v�v|aining beha�iorv from man� kilome|erv
a�a�. The re�ie� v|a|ev |ha| |he impac| �onev from opera|ing �ind |�rbinev �ill depend on |he
lo�-freq�enc� hearing-abili|iev of |he vpeciev, on vo�nd-propaga|ion condi|ionv, and on |he
prevence of o|her noive vo�rcev v�ch av vhipping. 
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Other than a dedicated program for Dugongs, no other studies or long-term monitoring has taken
place for any of the cetaceans (all listed in Schedule 1 and 2 of the WPA 1972). Below we delve
into the details of the 24 species of marine mammals that use the proposed OWF project area,
their ecology, available information from the region and the threats they already face. 

Table 5. A list of marine mammal species that have been reported from the OWF proposed area.
@marinemammals.in and @ Nanayakkara (pers.comm.)o Sri Lanka.
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Fig~re h. Marine mammal di�ersiy� in yhe �ayers of yhe Indian s~b-conyinenyo �iyh species depicyed in
yheir preferred habiyay y�peso across yhe depyh profile from shore yo yhe deep sea’s 

Sirenidae

D�gong (Dugong dugong)

The |ranvbo�ndar� region, vhared b� India and Sri Lanka, iv c�rren|l� |he mov| impor|an| habi|a|
for veagravvev and d�gongv in So�|h Avia (Johnvon et.al. dbde, Schramm et.al.dbdf). Nair and
Si�ak�mar dbce (Fig�rev cba,b) vho� |ha| in |he G�lf of Mannar region, |he T�|icorin–
Thar��aik�lam and Roachamanagar, Dhan�vhkodi v|re|chev, incl�ding |he offvhore ivlandv, are
cri|ical for d�gongv. 

Johnvon e| al.’v (dbde) e�plora|or� UAV |ranvec| v�r�e�v in dbdd in a h.ef km  v�r�e� area �i|hin
e km from vhore, in |he D�gong Conver�a|ion Rever�e of Palk Ba�, vigh|ed fo�r D�gongv, vho�ing
|ha| |he local pop�la|ion iv �er� lo� in n�mber and req�irev m�l|iple approachev |o conver�e, one
of |he mov| impor|an| being |he v�v|enance of good q�ali|� veagravv habi|a|v. 

d

The |arge|ed h�n|ing of D�gongv in |he |�en|ie|h cen|�r� v�ggev|v |ha| |he region had a v|rong
pop�la|ion reviding in |he veagravv bedv. Gi�en |heir decima|ion, D�gongv are no� liv|ed �nder
Sched�le I of |he Wildlife (Pro|ec|ion) Ac|, ckid and av one of |he fi�e Cri|icall� Endangered
vpeciev iden|ified b� |he MoEFCC for vpeciev reco�er� �nder |he CAMPA vcheme. 
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Dugongs are also one of the 21 species listed as threatened species under the Integrated
Development of Wildlife Habitat (IDWH) Programme of India (launched in the 11th plan period
2009) giving the species and its habitat utmost priority for the conservation of species through the
National Endangered Species Recovery Plans of the MoEF-CC, India. 

Seagrass beds, identified as critical habitat for dugongs such as the one in Gulf of Mannar and Palk
Bay have been given protected area status as per the Wildlife (Protection) Act, 1972, and other
coastal areas with seagrass meadows are managed under the Environment (Protection) Act, 1986. 

The pressures already facing the Dugong population range from local consumption in the past to
developmental pressure and habitat degradation and loss from detrimental fishing, oil and gas
exploration and shipping related activities.

Figure 10. Critical dugong habitat in the a.Gulf of Mannar and b. Palk Bay (Nair and Sivakumar 2013)

Mysticetes (baleen whales)

Bryde’s whale (Balaenoptera edeni and B. brydei)

Bryde's whale is a mid-sized baleen whale that inhabits the tropical and subtropical latitudes of the
Indian, Pacific and Atlantic oceans. It is known to prefer highly productive areas, and their
occurrence is year around, associated with upwelling zones such as the one in the proposed OWF
area. It has been commonly documented from the region; being recorded from both Indian and Sri
Lankan waters.
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The |a�onomic v|a|�v of |he Br�de'v �hale iv v|ill �ncer|ain b�| bo|h B.br�dei and B.edeni are
an|icipa|ed from |he area (Lea|her�ood, ckjf, Ilangakoon dbbh; dbcd, De�ov dbcd). Along |he
coav|line of Tamil Nad�, v|randingv of |he vpeciev ha�e occ�rred from areav like Poin| Calimere,
Thoo|�k�di |o Er�adi (MMI da|abave, S�dhan ey.al. dbci, S�|aria ey.al. dbck). The Sri Lankan
coav| e�hibi|v |�o peakv in v|randing being obver�ed be|�een A�g�v|-Sep|ember and No�ember-
December (Ilangakoon dbbh). Li�e vigh|ingv of |he vpeciev ha�e been obver�ed bo|h on |he vhelf
edge and |he vhallo�er invhore �a|erv in |he G�lf of Mannar (Ilangakoon dbbh; Lea|her�ood,
ckjf; Fig�re cd). 

Mo|her-calf pairv ha�e alvo been reg�larl� vigh|ed in |he area, along �i|h obver�a|ionv of foraging
b� |he vpeciev (Nana�akkara, De�ov, dbcd). 

Ship v|rikev ha�e been repor|ed from |he region for Br�de'v �hale mor|ali|iev (Nana�akkara and
Hera|h, dbci) and veivmic v�r�e�v in |he G�lf of Mannar ha�e been flagged av a po|en|ial |hrea| |o
all m�v|ice|e �halev. (Ilangakoon, dbcd).

Bl�e Whale (Balaenopyera m~sc~l~s)

Bl�e �halev are globall� endangered and a pop�la|ion of p�gm� bl�e �halev (v�b vpeciev, B. m.
bre�ica~da; Fig�re cc) in |he nor|hern Indian ocean vho�v a �ear-ro�nd prevence par|ic�larl� in
|he vo�|hern veav and Sri Lanka baved on v|randing and aco�v|ic v|�diev (S|afford, ey.al. dbcc;
Fig�re cd). 

Andervon (dbcd) poin|ed |o�ardv a �ev|-eav| migra|ion of |he vpeciev be|�een |he Arabian Sea
and |he Ba� of Bengal �i|h animalv divperving from |he �ev|ern Arabian Sea b� |he end of |he
vo�|h-�ev| monvoon and peak ab�ndancev aro�nd Sri Lanka occ�rring be|�een Febr�ar� |o
March. A higher denvi|� of |he vpeciev aro�nd vo�|hern Sri Lanka incl�ding Wadge bank and G�lf
of Mannar (Randage ey.al. dbcf) ma� be veen in December. F�r|her |he prevence of mo|her-calf
pairv and obver�ed breeding in |hiv region makev i| a �er� impor|an| area for |he nor|h Indian
ocean pop�la|ion of |he vpeciev. One of |he mov| ��lnerable vpeciev |o an|hropogenic |hrea|v, |he
highl� pop�lo�v vhipping ro�|e of Colombo on �ev|ern Sri Lankan coav| in vo�|hern G�lf of
Mannar, alvo harbo�rv high denvi|iev of bl�e �halev (appro�ima|el� dib indi�id�alv) �hich hav
rev�l|ed in vhip v|rikev incl�ding mor|ali|iev of cal�ev (Pri�adarvhana ey.al. dbch; De Vov ey.al.
dbch). Ilangakoon (dbcd) alvo v�ggev|ed |ha| |he Sri Lankan �hale �a|ching ind�v|r� hav led |o |he
divplacemen| of |he pop�la|ion from nearvhore -feeding gro�ndv |o areav in |he �icini|� of |he
vhipping lanev, f�r|her increaving chancev of v|rikev. Being a vpeciev |ha| �vev lo�-freq�enc�
�ocali�a|ionv, |he� are alvo v�vcep|ible |o an|hropogenic vo�nd vo�rcev and div|�rbancev v�ch av
|hove prod�ced b� vhipv and large-vcale conv|r�c|ion a| vea (Ilangakoon dbcd; DeVov ey.al. dbch).

S�v|ema|ic v|�diev on bl�e and p�gm� bl�e �halev are lacking in Indian �a|erv, b�| oppor|�niv|ic
vigh|ingv and v|randingv of |he vpeciev ha�e been freq�en|l� obver�ed (MMI da|abave, K�marran
dbcd, S�|aria ey.al. dbci, Jamev and So�ndarajan, ckik). S�v|ema|ic �ork |o�ardv �nderv|anding
|heir �ve of |he propoved OWF area iv cri|ical.
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Fig~re ``. Bl~e �hale global disyrib~yion. Adapyed b� Nina Liso�ski from Jeffersono T.A.o Webbero M.A.
and Piymano R.L. (a_`d). “Marine Mammals of yhe Worldn A Comprehensi�e G~ide yo Their Idenyificayiono”

and ed. Else�iero San Diegoo CA. 

Humpback whale (Megaptera novaeangliae)

Humpback whales are found in all the major oceanic basins, with temperate populations showing
seasonal migration from feeding grounds in temperate waters to calving grounds in tropical waters
in the winter. In India, the presence of the small and endangered population of Arabian sea
humpback whales, that use the deeper continental shelf in the Arabian sea and around till the Gulf
of Mannar was confirmed by Sutaria et.al. 2017, 2018. The proposed OWF area might also have
migratory humpback whales from the southwest Indian Ocean during December to March and
June to October (Anderson et.al. 2022). Sightings of the ASHW have been recorded from the
nearshore, coastal waters of India and western Sri Lanka, and these also include singing males and
females (MMI database, Anderson et.al.2022; Sutaria et.al. 2017, Sutaria 2019). Stranding
records of the species are also present from the coastlines of both countries in the proposed OWF
area (Ilangakoon, 2006, Sutaria et.al. 2017, Sutaria 2019). Humpback whales have been hunted
across its range till the 1960’s and most populations were decimated including this one in the
Arabian sea and there is still no evidence of species recovery. 

Whitehead (1983) heard humpback whale songs between February and March 1982 and from
January to April 1983 (Whitehead 1985), in the Gulf of Mannar (Figure 12, map of baleen whale
presence Whitehead 1985). In 2017, a satellite tagged female humpback whale spent close to
three months on Wadge Bank and Gulf of Mannar (ESO, Figure 13). 

Given that ASHW are already endangered, the risk from ship strikes, entanglement in fishing gear
and the effects of the current or changed levels of underwater noise need better evaluation and
mitigation to avoid any further threats on this species and similar species in the proposed OWF
area.

FINAL REPORT - PART B



ENERGY CONSORTIUM | PAGE 32

Fi
g~

re
 `

a.
 M

ap
 o

f B
r�

de
’so

 B
l~

e 
an

d 
H

~m
pb

ac
k 

�
ha

le
 d

is
yr

ib
~y

io
n

ba
se

d 
on

 a
co

~s
yic

 p
re

se
nc

e 
in

 yh
e 

G
~l

f o
f M

an
na

r i
n 

`h
ga

 a
nd

 `
hg

b
(W

hi
ye

he
ad

 `
hg

b)

Fig~re `b. The payh of an ad~ly female Arabian sea h~mpback �hale named L~baan is sho�n abo�e.
L~baan arri�ed along yhe so~yh�esy coasy of India aro~nd da� b_ of being sayelliye yagged off Oman and

sya�ed in yhe Wadge bank and G~lf of Mannar region for close yo h_ da�so before  rey~rning yo Oman
�ayers afyer being in Indian �ayers for ``_ da�s. @En�ironmeny Sociey� of Oman.
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Odontocetes (toothed whales)

Finlevv porpoivev (Neophocaena phocaenoides)

The finlevv porpoive iv |he onl� vpeciev of porpoive fo�nd in vo�|h Avia and iv an invhore vpeciev
rev|ric|ed |o coav|al �a|erv �i|h a v|rong preference for vand�-vof| bo||omv (Jeffervon, dbbd).
Recordv vho� |he prevence of |he vpeciev in |he propoved OWF area along |he Tamil Nad� coav|
and along |he �ev| coav| of Sri Lanka (S�le ey.al.dbci, Na�anakkara ey.al. dbci) vho�v |he
impor|ance of |he con|ig�o�v con|inen|al vhelf be|�een India and Sri Lanka. 

Liang ey.al. dbde v|�died |he impac| of |he Jin�an Offvhore Wind Farm projec| in |he Pearl Ri�er
Ev|�ar� (PRE) on |he reviden| Indo-Pacific finlevv porpoive pop�la|ion. A broadband recording
v�v|em �av deplo�ed before and d�ring |he conv|r�c|ion period, |o |ev| ho� |he finlevv porpoive
revponded |o pile dri�ing ac|i�i|�. The rev�l|v vho�ed |ha| |he porpoivev vho�ed a�oidance
beha�ior d�ring |he pile dri�ing �i|h a vignifican| nega|i�e correla|ion be|�een porpoive de|ec|ion
and pile dri�ing de|ec|ion. Liang ey.al. recommend aco�v|ic pro|ec|ion meav�rev in f�|�re offvhore
�ind farm de�elopmen|v.

 Hiv|oricall� |he vpeciev hav been |arge|ed for mea| and ha�e been ca�gh| in fi�ed gill ne|v and
vhore veinev in coav|al �onev of |he GoM and Palk Ba� (K�marran dbcd). Fivheriev en|anglemen|
and habi|a| degrada|ion are |�o of |he biggev| |hrea|v faced b� |he vpeciev. Gi�en i|v vmall vi�e
and lack of a dorval fin, v|�d�ing i| �ia con�en|ional me|hodv hav made i| diffic�l| |o make
pop�la|ion avvevvmen|v. IUCN hav avvevved a decreaving |rend for |he vpeciev |hro�gho�| i|v
range; vome pop�la|ionv ha�e alread� divappeared from large areav of co�n|riev like Thailand. 

Delphinidae
Indian Ocean humpback dolphins (So~sa pl~mbea) and Indo-pacific humpback dolphins
(So~sa chinensis)

Theve are |�o vpeciev of ce|aceanv are fo�nd onl� in nearvhore �a|erv �i|hin ebm �a|er dep|h, in
|heir revpec|i�e geographic rangev. S. pl~mbea iv rev|ric|ed |o a range be|�een |he |ip of vo�|h
eav|ern Africa and vo�|h India |ill |he G�lf of Mannar; �hereav S.chinensis iv fo�nd from G�lf of
Mannar (India and nor|h�ev| Sri Lanka), |ill Hong Kong, incl�ding |he G�lf of Thailand and |he
adjacen| land mavvev. The propoved OWF area hence iv |he region �here vpecia|ion of |he So�va
comple� co�ld ha�e |aken place. 

The o�erlap be|�een |he |�o vpeciev needv |o be avvevved �ving gene|ic and morphological v|�diev
|o |ev| |he h�po|heviv |ha| |he projec| area co�ld be harbo�ring a div|inc| pop�la|ion or v�b-
vpeciev of So�va. O�r �nderv|anding of |he |�o vpeciev from |he area are from div|rib�|ion re�ie�v
(S�|aria and Jeffervon, dbbf) and inciden|v of v|randingv and oppor|�niv|ic vigh|ingv and v�r�e�v
along |he eav| coav| of India (MMI da|abave). 

A higher v|randing freq�enc� of |he vpeciev hav been obver�ed from Dhan�vhkodi and
Ramev�aram areav. Pop�la|ionv of bo|h vpeciev are veeing a declining |rend gi�en |heir coav|al
habi|a| �hich o�erlapv �i|h fivheriev, large vcale infrav|r�c|�re de�elopmen|v incl�ding large and
vmall por|v and poor �a|er q�ali|�.
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Range wide mortalities from fishing gear, especially gillnets, is one of the biggest threats to these
species (Sutaria ey.al.2015). Studies from Hong Kong have reported a change in distribution
patterns of the species due to increase in vessel traffic and underwater noise levels from high-
speed ferries and increase in habitat pressures (Wang ey.al.2024, Piwetz ey.al. 2012, Hung 2014). 

Huang 2022 studied the impact of a cluster of OWF on a critically endangered subspecies of
humpback dolphin (So~sa chinensis yai�anensis) in the eastern Taiwan Strait. The OWF were sited
in the core habitat of the dolphins and the wakes induced by the foundation were inspected using
Landsat imagery. It was found that humpback dolphin sighting rates from boat-based line-transect
surveys started decreasing during construction and decreased significantly post construction OWF
during the operational phase. This indicated that the dolphins were moving away from the once-
important core habitat. The noise and the waves of turbulence generated could lead to acute
stress, or impact prey abundance and composition. Masking of fish choruses that are prey for
dolphins could also happen from operational noise also disturbing the benthic ecosystem. Huang
suggested that future OWFs should avoid the habitats of coastal delphinids.

Indo-Pacific bottlenose dolphin (T~rsiops ad~nc~s)

The IUCN lists the Indo-Pacific bottlenose dolphin as “Near Threatened” in their Red List of
endangered species. This species has been seen caught in the gill net fisheries off Sri Lanka’s west
coast and in the fisheries on Kerala and Tamil Nadu. 

Super pods have been sighted in the offshore northwest waters of India while smaller groups have
been reported from Lakshadweep, Andaman Nicobar Islands, and along peninsular India from the
southwest coast and all along the east coast of India. They are found around islands, coral reefs
and in seagrass and sandy habitats, making the proposed OWF area very conducive for their
populations.

The preference for inshore continental shelf habitat makes it very vulnerable to environmental
degradation, direct exploitation, and fisheries entanglement. 

Studies on bottlenose dolphins have shown that auditory injury can occur within 100m of the pile-
driving and behavioural disturbance, defined as modifications in behaviour, can occur up to 50 km
away (Bailey ey.al. 2010). This raises an important issue regarding the evaluation and mitigation of
the impact of pile-driving events during construction. 

Spinner dolphins (Syenella longirosyris)

Spinner dolphins have a widespread distribution in offshore tropical waters and often come inshore
in large pods. Along the Indian mainland the species is largely found on and off the shelf edge and
along the two island groups of Lakshadweep and the Andaman Islands. 

In the Gulf of Mannar, the species is common and occasionally strands. In a systematic survey
effort across the Indian EEZ, Afsal ey.al. (2008) recorded the species as the most abundant in
terms of number of animals sighted. 
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Off Sri Lankan |he vpeciev iv mov| commonl� obver�ed in |he Bar reef and in offvhore vi|ev
(Balance and Pi|man, ckkj; Broker and Ilangakoon, dbbj; Ilangakoon, dbbj). 

Commonl� vigh|ed in v�per podv of fgb-cbbb animalv and alvo in m�l|ivpeciev avvocia|ionv �i|h
vpeciev like bl�e �halev, vperm �halev, bo||lenove dolphinv and vhor| finned pilo| �halev
(Ilangakoon, dbcd; Broker and Ilangakoon, dbcg). Thiv hav been h�po|hevi�ed |o ma�imi�e
foraging oppor|�ni|iev along �p�elling �onev like |he one iv |he propoved OWF are, v�ch av
con|inen|al vhelf breakv �here mov| of |heve vigh|ingv ha�e been obver�ed. Alling (ckjh) obver�ed
cal�ev be|�een Jan�ar� and March off |he edge of Sri lanka. A v�v|ema|ic effor| |o �nderv|and
veavonal vpace-�ve or breeding periodv of |he vpeciev in |he area iv �er� impor|an|. B�ca|ch from
gillne|v and large vi�ed |ra�lerv hav been iden|ified av a |hrea| |o |he vpeciev. The vpeciev iv alvo
of|en p�rv�ed b� dolphin |o�rivm opera|orv and div|�rbance from |o�riv| boa|v iv an iden|ified
|hrea| in |he area (Ma||ingle� et.al. dbch).

Pantropical spotted dolphins (Stenella attenuata)

Pan|ropical vpo||ed dolphinv ha�e a �idevpread div|rib�|ion in bo|h invhore and offvhore |ropical
and v�b|ropical �a|erv (IUCN dbdf). J�v| like vpinner dolphinv, |heve are a free ranging vpeciev
�hich come clove |o vhore follo�ing c�rren|v of pre� fivh vpeciev. 

Along |he Indian mainland |he vpeciev hav been repor|ed bo|h from |he eav| coav| and |he �ev|
coav|, largel� fo�nd on |he vhelf a| |he eb pl�v dep|h con|o�r, and on |he vhelf edge, or �i|h |�na
vhoalv |ha| come near vhore. The� are fo�nd in v�per-podv of cbb’v of animalv conviv|ing of
ve�eral v�b-gro�pv, and of|en avvocia|ed �i|h vhoalv of |�na. The preferred pre� for pan|ropical
vpo||ed dolphinv decidev |heir di�rnal ac|i�i|� and vpace �ve, pre�ing on vmall vchooling fivh, vq�id
or cr�v|aceanv |ha| li�e in |he deep vca||ering la�er. Theve vpeciev devcend d�ring |he da� and rive
|o |he v�bv�rface a| d�vk and hence |he dolphinv can be veen of|en a| nigh| foraging. Thiv
preference iv �ha| makev |hem avvocia|ed �i|h �ario�v vpeciev of |�na, av �ell av vpinner dolphinv
and o|her oceanic preda|orv |ha| feed on |he vame pre�. Pan|ropical vpo||ed dolphin v|a|�v iv
�nkno�n and |he |hrea|v |he� face are primaril� from fivhing gear en|anglemen| in |�n gill ne|v,
drif| gill ne|v and p�rve veine fivheriev, e�en in India and Sri Lanka. Da|a from Sri Lanka of |arge|ed
landingv of dolphinv back in ckkb’v fo�nd cke vpo||ed dolphinv ca�gh| in one �ear vho�ing |ha|
|heir o�erall n�mberv are m�ch lo�er |han vpinner dolphinv. 

In |he projec| area, pan|ropical vpo||ed dolphinv ha�e been vigh|ed on Wadge Bank b� Afval et.al.
dbbj and f�r|her eav| in Sri Lanka. And v|randing repor|v are a�ailable for |he coav| of Tamil Nad�,
Kerala and |he �ev|ern Sri Lanka.
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Striped dolphin (Syenella coer~leoalba)

Thiv iv a vpeciev of oceanic dolphinv fo�nd in |ropical and |empera|e �a|erv. Unlike |he free
ranging vpinner dolphin, v|riped dolphinv are almov| e�cl�vi�el� fo�nd in deeper offvhore �a|erv.
The� feed primaril� on pelagic and ben|hic-pelagic vpeciev, in mid �a|erv av deep av dbb-ibbm.

The Indian mainland recordv fe� acco�n|v of v|randed v|riped dolphinv and e�en fe�er vigh|ingv.
The TN coav| vo far vho�v no record of |he vpeciev av a vigh|ing or v|randing; |hiv iv largel� a rev�l|
of a lack of v�v|ema|ic effor|. 

In her v|�d�, Alling (ckjh) recordv m�l|iple vigh|ingv of |he vpeciev from |he offvhore �a|erv of
�ev|ern SL in dep|hv of >ccbbm. She alvo recordv cal�ev be|�een Febr�ar� and April. Balance and
Pi|man (ckkj) ha�e alvo recorded |he vpeciev from �ev|ern SL. 

The vpeciev hav been |aken b� harpoon and gillne| in SL and made �p cf% of |he |o|al ce|aceanv
bro�gh| a| fivh landing vi|ev be|�een ckjg-ckjj in SL (Ilangakoon, ckki). Gi�en i|v preference for
offvhore habi|a|v, a more dedica|ed effor| in |he GoM iv req�ired |o avcer|ain i|v habi|a| ecolog�.

Risso's dolphin (Gramp~s grise~s)

Rivvo’v dolphinv occ�r |hro�gho�| |ropical and |empera|e �a|erv. The� are repor|ed �ving
con|inen|al vlope and oceanic and con|inen|al vhelf �a|erv, areav �here |he bo||om |opograph� iv
v|eep (Jeffervon et.al. dbdf). 
C�rren|v and �p�ellingv infl�ence |heir prevence and vpace �ve beca�ve of �hich |he� veem |o
ha�e a cl�v|ered div|rib�|ion �i|h local reviden| pop�la|ionv �orld�ide in offvhore areav (Kr�ve e|
al. ckkk). 

I| iv a common vpeciev and ev|ima|ev baved on indicev of rela|i�e ab�ndance off Sri Lanka from
ckjb |o ckjf |o more recen| v�r�e�v v�ggev| a povvible decline of Rivvo’v dolphinv off Sri Lanka,
par|ic�larl� along |he vo�|h coav| (Andervon dbce). 
In India |he� ha�e been fo�nd from bo|h offvhore ivland v�v|emv and along |he vo�|h�ev| coav|
and all along |he eav| coav| of India, incl�ding |he G�lf of Mannar. 
Threa|v incl�de b�ca|ch in offvhore gillne|v, pelagic longlinev, and o|her fivhing gear. Like o|her
deep-di�erv |ha| pre� on cephalopodv, Rivvo’v dolphinv are a| rivk from lo�d an|hropogenic vo�nd,
v�ch av |ha| genera|ed b� mili|ar� vonar and veivmic v�r�e�v (So�|hall et.al. dbdc). 
Gi�en |ha| vhelf edgev are impor|an| habi|a| for |heve vpeciev, |heve regionv need |o be conver�ed,
and all pre-conv|r�c|ion geoph�vical v�r�e�v need |o be vh�| do�n if vpinner dolphinv are in |he
�icini|�.

Common dolphin (Delphin~s delphis yropicalis)

Delphin�v delphiv |ropicaliv iv a v�bvpeciev of common dolphinv |ha| occ�rv in |he Indo-Pacific
�here |he� are fo�nd mov|l� in deeper par|v of |he con|inen|al vhelf and generall� do no| occ�r
aro�nd oceanic ivlandv (Jeffervon and Van Waerebeek dbbd). The� alvo prefer �p�elling-modified
�a|erv making |he propoved OWF area from Kan�ak�mari |o G�lf of Mannar an impor|an| habi|a|
for |hiv leav| v|�died vpeciev of vmall dolphinv.
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Common dolphinv �ere a |arge|ed fivher� in vo�|h India and Sri Lanka and are v|ill b�-ca�gh| in
fivhing gear |hro�gho�| |heir range. 
While |he Indian ocean pop�la|ion iv no| v|�died, |he Black Sea v�bvpeciev iv clavvified av
V�lnerable, |he Medi|erranean v�bpop�la|ion iv Endangered (Bear�i dbbe, Bear�i et.al. dbdb), and
|he G�lf of Corin|h v�bpop�la|ion in Greece, iv Cri|icall� Endangered (Bear�i et.al. dbdb). 

Pre� deple|ion ca�ved b� o�erfivhing, �nder�a|er noive and chemical con|amina|ion are vome of
|he o|her |hrea|v facing |heve pop�la|ionv.

Rough-toothed dolphin (Syeno bredanensis)

Ro�gh-|oo|hed dolphinv are oceanic, occ�rring in deep, �v�all� > c,bbb m �a|erv and can alvo be
fo�nd �ivi|ing invhore �a|erv of |he con|inen|al vhelf. Uv�all� veen in vmall gro�pv, mov|l� ranging
from g |o cg indi�id�alv al|ho�gh large gro�pv of o�er cbb ha�e alvo been recorded (IUCN dbdf). 

In India, |he� ha�e been vigh|ed off |he Lakvhad�eep ivlandv, Andaman and Nicobar ivlandv, and
off |he coav|v of vo�|h�ev| and vo�|heav| India, No ab�ndance ev|ima|ev for |he vpeciev are
a�ailable in |he Indian ocean and large par|v of |heir range ha�e no| been v�r�e�ed. 

Their prevence in |he propoved OWF area j�v| a| |he vhelf edge are highl� probable. The |hrea|v
facing ro�gh |oo|hed dolphinv, o|her |han �nder�a|er noive, iv primaril� from |arge| fivher� and av
b�ca|ch in offvhore p�rve veine fivher�, gill ne|v, drif| gill ne|v and long line fivheriev in deep �a|er.

False-killer whale (Pse~dorca crassidens)

The Falve killer �hale inhabi|v |he |ropicv and v�b|ropical oceanv and iv a da� feeder and pre�v on
a �ide �arie|� of fivh and vq�id incl�ding large vpeciev like |�na and mahi-mahi. 
I| iv alvo one of |he |�o o|her vpeciev of ce|aceanv |ha| feedv on o|her marine mammalv (Bian�cci
et.al. dbdd). M�l|iple recordv of vigh|ingv and v|randingv poin| |o freq�en| �vage of |he propoved
OWf area b� |he vpeciev. 

Off Sri Lanka |he vpeciev hav been doc�men|ed �ia vigh|ingv, v|randingv and b�-ca|ch. M�l|iple
hiv|orical and recen| v|randing e�en|v ha�e been repor|ed from |he projec| area (MMI da|abave
da|abave; Rao et.al. ckjk; Jamev and So�ndarajan ckik, Silav and Pilla� ckhb). 

The vpeciev hav been obver�ed av indi�id�alv and in podv of >cb indi�id�alv (MMI da|abave, Ranil
perv comm. De Vov dbcd) from |he region. S|randing and vigh|ing e�en|v vho� �ear-ro�nd
prevence of |he vpeciev incl�ding cal�ev in |he propoved projec| area (MMI da|abave). 

B�ca|ch and en|anglemen| are a global |hrea| for |he vpeciev and in |he propoved area av �ell, i|
hav been doc�men|ed in fivher� b�-ca|ch in bo|h Indian and Sri Lankan �a|erv (Ja�abavkaran and
Vi�ekandan, dbce, Ilangakoon dbbb). 
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Orca (Orcin~s orca)

Orca are |he mov| �idel� ranging ce|aceanv and are fo�nd acrovv all la|i|�dev b�| larger
pop�la|ionv of |he vpeciev are veen in |empera|e �a|erv. The vpeciev hav i eco|�pev acrovv �ario�v
ocean bavinv �i|h a| leav| one |�pe an|icipa|ed |o be a v�bvpeciev. The |�pev �i|hin |he Indian
ocean are one of |he mov| �nder-v|�died al|ho�gh |he� ha�e been vigh|ed freq�en|l� in coav|al
and pelagic �a|erv here. 

Av generaliv| feederv |he� forage on a �ide �arie|� of vpeciev incl�ding o|her marine mammalv and
mega fa�nal vpeciev. M�l|iple vigh|ingv of |he vpeciev ha�e been recorded from near Kalpi|i�a (Sri
Lanka) in eav|ern GoM and off Mirivva in vo�|hern Sri Lanka (Ilangakoon et.al. dbcb; Iangakoon,
dbcd; Gemmel et.al. dbcg). 
Acco�n|v of Orca feeding on o|her vpeciev v�ch av |he vperm �hale, bl�e �hale and beaked �halev
ha�e alvo been recorded from |he area (Gemmel et.al. dbcg). 

The� li�e in gro�p vi�ev of c-j indi�id�alv, and ha�e been recorded �i|h cal�ev from |he area. An
ad�l| female hav alvo been repor|ed in gill-ne| b�-ca|ch a| Negombo (SL) (Ilangakoon et.al., ckkb).

Melon-headed whale (Peponocephala elecyra)

The Melon-headed �hale iv a highl� vocial |oo|hed �hale fo�nd in |ropical and v�b|ropical �a|erv
inhabi|ing deep pelagic �a|erv and iv alvo kno�n |o be avvocia|ed �i|h nearvhore fea|�rev of
oceanic ivlandv (IUCN dbdf). 

M�l|iple a�|horv record |he vpeciev from |he G�lf of Mannar, Palk S|rai| area and |he Bar Reef
Marine Sanc|�ar� in |he eav| (Ilangakoon, dbbj; Broker and Ilangakoon, dbbj; De�ov et.al. dbcd).
Hiv|orical da|a and ca|ch recordv of |he vpeciev alvo vho� i|v prevence in |he region (Blanford,
cjkc; De�ov et.al. dbcd). 

A rare vigh|ing of melon-headed �halev avvocia|ed �i|h vperm �halev hav alvo been recorded from
|he offvhore �a|erv of �ev|ern Sri Lanka (DeVov et.al. dbcd). An|hropogenic noive, evpeciall�
|hove avvocia|ed �i|h mid-freq�enc� vonar (c-cb kh�) and b�-ca|ch in drif| and p�rve-veine
fivheriev are vome of |he major |hrea|v |ha| vome reviden| pop�la|ionv ha�e been kno�n |o face
(Ilangakoon, ckki; So�|hall dbdc; Je�abavkaran dbce). 

Short-finned pilot whale (Globicephala macrorh�nch~s)

Shor|-finned pilo| �halev are fo�nd in deep �a|erv o�er |he o�|er con|inen|al vhelf or con|inen|al
vlope and are fo�nd in |igh|l� avvocia|ed indi�id�alv in vmall gro�pv. The� are deep di�ing and are
adap|ed |o feeding on vq�id, �i|h red�ced |oo|h co�n|v avvocia|ed �i|h v�c|ion feeding (Wer|h
dbbb). 

The� are kno�n |o be bo|h nomadic and reviden| or a| leav| vemi-reviden| in vome par|v of |heir
range. Shor|-finned pilo| �halev are liv|ed on |he IUCN Red Liv| av Da|a Deficien| and |he vpeciev
remainv da|a-poor in m�ch of i|v range, evpeciall� in |he So�|hern Hemivphere.

There iv e�idence of in|erac|ion be|�een Shor|-finned Pilo| Whalev and long-line fivheriev (Kiv�ka
et.al. dbbj) baved on �iv�al avvevvmen| of markingv and fivher in|er�ie�v. E�en |ho�gh |he� are
�idel� div|rib�|ed |here hav been |oo limi|ed v�r�e� effor| |o ev|ima|e pop�la|ion vi�ev or |rendv. 
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In India, |he� ha�e been repor|ed from |he con|inen|al vhelf off Kerala, and bo|h |he Lakvhad�eep
and Andaman Nicobar archipelago’v. The propoved OWF vi|e iv �ivi|ed b� large podv of pilo|
�halev e�er� �ear. Three mavv v|randingv of jb-cfi indi�id�alv ha�e |aken place in |he area
(Alagarv�ami et.al. ckie; Nammal�ar et.al. ckjk, Je�abavkaran et.al. dbcj. 

Sperm whale (Ph�seyer macrocephal~s)

Sperm �halev are |he largev| |oo|hed �halev fo�nd in all ocean bavinv �orld�ide, �i|h a
preference for deeper �a|erv off |he con|inen|al edge (dep|hv >cbbbm), �here |he� feed on deep
vea cephalopodv, evpeciall� deep vea vq�id and are hence avvocia|ed �i|h v�bmarine can�onv and
|renchev. Sperm �hale pop�la|ionv had been ve�erel� decima|ed |o abo�| hi% of |heir original
pop�la|ion d�e |o �haling from |he cibbv |o |he earl� ckbbv. There iv no c�rren| avvevvmen| |o
q�an|if� if |he pop�la|ionv ha�e been reco�ering vince. 

Whi|ehead ckjd repor|ed vperm �hale vigh|ingv and �ocaliva|ionv in |he deep �a|erv of |he vhelf
edge in |he G�lf of Mannar, incl�ding a female gro�p of fi�e ad�l|v �i|h fi�e cal�ev, vho�ing |he
impor|ance of |hiv area for |hiv endangered vpeciev of deep di�ing ce|acean. S�r�e�v cond�c|ed in
|he nor|hern Indian ocean again recorded vperm �halev freq�en|l� in |he area (Ballance and
Pi|man, ckkj; Afval et.al. dbbj). Off |he �ev| Sri Lankan coav| |he vpeciev hav been freq�en|l�
doc�men|ed, in gro�pv av big av de indi�id�alv, along �i|h femalev, cal�ev and imma|�re malev
(Lea|her�ood and Ree�ev, ckkjk; Ilangakoon, dbbd, dbbh; Ocean Alliance, dbbe; De Vov et.al.
dbcd). The marine mammalv of India da|abave alvo repor| m�l|iple recordv along |he vo�|h Tamil
Nad� coav| incl�ding |he propoved OWF area. Sperm �halev ha�e �er� vophiv|ica|ed
comm�nica|ion and �ocali�ing abili|iev a| high freq�enc� (HF) making |hem v�vcep|ible |o
mor|ali|iev d�e |o high freq�enc� vonar noive. Gi�en |ha| vperm �halev �ve con|inen|al vhelf edge
and |he can�onv of |he GoM, and |he projec| area, �|mov| �igilance in |ermv of �ve of pre-
conv|r�c|ion vonar and geoph�vical v�r�e�v need |o be |aken and vh�| do�n |ill |he vpeciev lea�ev
|he area.

Dwarf sperm whale (Kogia sima)o Pygmy sperm whale (Kogia bre�iceps)

D�arf Sperm �halev and P�gm� Sperm �halev are clovel� rela|ed and fall �nder |he Kogiidae
famil�. The� are highl� el�vi�e vpeciev inhabi|ing oceanic �a|erv and |he con|inen|al and inv�lar
vlopev in |ropical and �armer |empera|e regionv. Theve are a deep-di�ing gro�p of animalv �hich
are rela|i�el� hard |o div|ing�ivh from each o|her a| vea. Sq�id and a �ide �arie|� of cephalopod
vpeciev along �i|h fivh and mevopelagic cr�v|aceanv ha�e been doc�men|ed from |he g�| con|en|
of v|randing ce|aceanv (Plon and Baird, dbdd, Plon, dbde). 

In |he propoved area, bo|h vpeciev ha�e been recorded from |he GoM and Palk Ba� from bo|h
Indian and Sri Lankan �a|erv. Sigh|ing |he vpeciev iv diffic�l| o�ing |o |heir cr�p|ic na|�re
(Ilangakoon, dbbj, dbbb, Broker and Ilangakoon, dbbj) b�| a v�bv|an|ial n�mber of indi�id�alv
ha�e been repor|ed in b�-ca|ch, oppor|�niv|ic h�n|ing and v|randing e�en|v (Da�ara|ne and
Joveph,ckke, Chan|rapornv�l, ckkc; Ilangakoon et.al. dbbb; Da Sil�a, ckji, MMI da|abave). 
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A de|ailed avvevvmen| |o �nderv|and vpace-�ve of |he vpeciev in |he con|inen|al vlope bo�nding
|he propoved OWF area iv par|ic�larl� cri|ical gi�en |ha| bo|h vpeciev occ�p� niche |opographical
fea|�rev in |he vea. Kogia hav been oppor|�niv|icall� h�n|ed in par|v of |he nor|hern Indian ocean
and hav been prone |o b�-ca|ch in drif| gill ne|v. 

I|’v logging beha�ior on |he v�rface lea�ev i| ��lnerable |o vhip v|rikev av �ell and av iv �i|h o|her
vpeciev, plav|ic debriv ingev|ion ca�ving fa|ali|� hav alvo been repor|ed in |he vpeciev. Like Sperm
�halev, |he� are e�|remel� ��lnerable |o high freq�enc� �nder�a|er noive. 

Ziphiidae (four species of Beaked whales)

Beaked �halev are �ide-ranging b�| highl� el�vi�e gi�en |heir na|�re of making e�|ended deep-
di�ev, making |he vafe|� of |he deep vea habi|a|v �i|al for |heir �ell-being. The� can be fo�nd
an��here in �a|erv deeper |han dbbm b�| are kno�n |o prefer fea|�rev v�ch av con|inen|al vlopev,
vhelf edgev and v�bmarine can�onv (A��ellino, dbbj; Nana�akkara, dbcc). Fo�r vpeciev of beaked
�halev, |he C��ier’v beaked �hale (Ziphi~s ca�irosyris), |he Longman’v beaked �hale (Indopacey~s
pacific~s), |he Blain�ille’v beaked �hale (M. densirosyris) and Derani�agala'v beaked �hale (M.
hoya~la) ha�e been repor|ed from |he propoved OWF area. 

The C��ier’v beaked �hale iv |he mov| common of |he fo�r vpeciev follo�ed b� |he Longman’v
beaked �hale �hile |he |�o Mevoplodonv are rare (Dalebo�| ey.al. dbcd, dbcf, Nana�akkara,
dbcc). C��ier’v beaked �halev ha�e been freq�en|l� doc�men|ed from |he vhelf edge in Bar reef in
|he Mannar (perv comm Ranil Nana�akkara). 

Beaked �halev ha�e been |arge|ed av ca|ch b� harpooning and are b�-ca�gh| in fivheriev in |he
region (Andervon ey.al. dbbh; Alling, ckje; Nana�akkara, dbcc, Lea|her�ood and Ree�ev, ckjk;
Ilangakoon, dbbe, Da�ara|ne and Joveph, ckke). 

A re�ie� of kno�n recordv of vigh|ingv, v|randingv, |arge|ed and b�-ca�gh| indi�id�alv v�ggev| a
v�rge be|�een Febr�ar� |o Ma� �i|h a peak in March in |he eav|ern GoM, coinciding �i|h |he
�p�elling period avvocia|ed �i|h re�erval of monvoonal �indv in |he nor|hern Indian Ocean
(Nana�akkara dbcc). 

Like o|her deep-di�ing vpeciev, beaked �halev |oo are more ��lnerable |o an|hropogenic vo�ndv
evpeciall� in |he high-freq�enc� rangev and |he �ve of na�al vonarv in |heir habi|a|’v �icini|� are
one of |he kno�n ca�vev of mavv v|randingv of |heve vpeciev. 
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Fig~re `c. Ciyi�en
science reporyed daya
mapped for Bl~eo
Br�de’s and H~mpback
�hale and yhe Sperm
�haleo as an indicayor
yhay yhe OWF area is
being ~sed b� yhese
species.

Fig~re `d. Ciyi�en
science daya for smallo
medi~m and large si�ed
dolphins has been
mapped as an indicayor
yhay yhe OWF area is
being ~sed b� yhese
species.

Fig~re `e. Afsal ey al reporyed sighyings in yhe projecy area (o~yside of yhe GoMBR) in a__b-a__f from
dedicayed �essel-based s~r�e�s sho�ing yhe imporyany of shelf edges for ceyaceans
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6. PHASE-WISE IMPACTS OF OWF ON
MARINE MAMMALS
The marine spatial planning report for Tamil Nadu (2022) has stated that critical Dugong areas and
their buffer zones and all other important marine mammal areas are ‘Negotiable’. We would like to
state here that this assessment cannot be accepted, and that marine mammals are most impacted
by the construction and operational phases of OWF projects and must be treated with utmost
precaution.
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In |he c�rren| propoved areav, conv|r�c|ion ac|i�i|iev in blockv (A, B, D, F) clove |o |he coav| �ill
amplif� noive le�elv �nder�a|er and increave freq�enc� of v|rikev |ha| are de|rimen|al |o reviden|
coav|al pop�la|ionv of h�mpback dolphinv, finlevv porpoive and |he d�gong.

The impac|v of pre-conv|r�c|ion veafloor v|�diev, conv|r�c|ion piling �ork and opera|ional |�rbine
noive, blade mo�emen| and changev in elec|romagne|ic fieldv all ca�ve impac|v on animalv |ha|
need long |erm v|�diev |o ev|ima|e and mi|iga|e. 

Pre-Conv|r�c|ion

Geoph�vical v�r�e� eq�ipmen| for offvhore �ind energ� pre-conv|r�c|ion v�r�e�v incl�de �ario�v
|�pev of m�l|ibeam echo vo�nderv, vide-vcan vonarv, or v�b-bo||om profilerv, all of �hich prod�ce
ac|i�e vo�nd |o map |he veafloor. 

J�v| like veivmic v�r�e�v, �ved |o |ev| |he v|abili|� of |he veafloor and |o choove vi|ev for piling
conv|r�c|ion, |heve v�r�e�v can ha�e de|rimen|al effec|v on deep di�ing mammalv v�ch av vperm
�halev and beaked �halev, and can alvo ca�ve divplacemen| of reviden| pop�la|ionv of h�mpback
dolphinv, finlevv porpoivev, bo||lenove dolphinv and h�mpback �halev. 

Aco�v|ic div|�rbance iv alvo e�pec|ed from vea floor preparing ac|i�i|iev, v�ch av drilling or
dredging for piling av �ell av an in|envified �evvel |raffic (e�pec|ed for all conv|r�c|ion |�pev).

Conv|r�c|ion and Opera|ional impac|v

Piling noive 

The �nder�a|er vo�nd le�elv emi||ed d�ring offvhore pile dri�ing are �er� high, �i|h recei�ed
peak-|o-peak vo�nd prevv�re le�elv e�ceeding dbb dB re c μPa a| cbb m and vo�nd e�pov�re
le�elv of vingle p�lvev e�ceeding cjb dB re c μPadv in cbb m from |he fo�nda|ion (ICES dbcb).
Temporar� or permanen| damage |o |he a�di|or� v�v|em of marine mammalv can |ake place �nder
v�ch circ�mv|ancev (Nach|igall et.al. dbcd, Kav|ak et.al. dbbg, Kav|elein et.al. dbcd).
Conv|r�c|ion phave pile-dri�ing prod�cev m�l|iple p�lved vo�ndv |ha| are lo�d eno�gh |o ha�e a
major ampli|�de a| cbb–gbb H�. Thiv �ill evven|iall� aco�v|icall� mavk all �ocaliving vpeciev, av
re�erbera|ion, m�l|i‐pa|h |ranvmivvion, and oceanographic fac|orv raive ambien| noive le�elv
(Clark et.al. dbbk; Ev|abrook et. al., dbch). Thiv iv one of |he major v|revvorv for marine mammalv
av i| direc|l� affec|v comm�nica|ion and foraging beha�io�rv of animalv and can alvo po|en|iall�
ca�ve irre�ervible ph�viological damage. A po|en|ial conveq�ence of e�pov�re |o in|enve vo�nd iv a
lovv of hearing venvi|i�i|� �hich iv reflec|ed in an ele�a|ed hearing |hrevhold (i.e. a hearing
|hrevhold vhif|). Thiv effec| iv called a Temporar� Threvhold Shif| (TTS) if |he hearing venvi|i�i|�
re|�rnv |o i|v normal le�el, or a Permanen| Threvhold Shif| (PTS) if vome revid�al amo�n| of vhif|
remainv (So�|hall et.al. dbdc). 

In vmaller odon|oce|ev like |he bo||lenove dolphinv, Baile� et.al. dbcb obver�ed |ha| |he vpeciev
�av prone |o a�di|or� inj�r� �hen |he� occ�rred cbbm �i|hin pile dri�ing ac|i�i|�; b�| beha�io�ral
div|�rbancev in |he pop�la|ion co�ld occ�r av far av gbkm a�a�. Lovven|a et.al. dbcj vho�ed |ha|
|he noive from one |�rbine ma� elici| reac|ionv for |he harbor porpoive, gre� vealv and bo||lenove
dolphin a| a div|ance of revp.c km, ebbm and dgbm. 
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The reac|ion and impac| of |he ac|i�i|� are elici|ed �ariabl� amongv| vpeciev and a pre-
conv|r�c|ion avvevvmen| of vpeciev prevence iv cri|ical |o �nderv|anding effec|v d�ring and pov|
conv|r�c|ion. Harbo�r porpoive iv a vpeciev |ha| hav been �ell v|�died in |hiv con|e�| and hav Ver�
High Freq�enc� (VHF) freq�enc� �ocali�a|ionv. The vpeciev hav in m�l|iple regionv vho�n
immedia|e divplacemen| from pile dri�ing areav (Kra�v et.al. dbck; Brand| et.al. dbch).
Red�c|ionv in echoloca|ion clickv of harbo�r porpoivev �ere recorded d�ring conv|r�c|ion of
offvhore �ind farmv in nor|hern E�rope (incl�ding pile-dri�ing) �i|h |heir denvi|� decreaving o�| |o
div|ancev > cg km from |he OWT vi|e (To�gaard et.al. dbbg; Carv|enven et.al. dbbh; Brand| et.al.
dbcc). Av �ell av decreaved aco�v|ic ac|i�i|� d�ring pile-dri�ing, To�gaard e| al. (dbbe)
doc�men|ed changev in v�rface beha�io�r, To�gaard et.al. (dbbe) doc�men|ed changev in v�rface
beha�io�r, �i|h more non-direc|ional v�imming (prev�mabl� avvocia|ed �i|h feeding) d�ring da�v
�here |here �av no pile-dri�ing |han d�ring da�v �here |here �av. Bo|h |heve effec|v �ere
vignifican| a| rangev of �p |o cg km from |he conv|r�c|ion vi|e. 

The finlevv porpoive alvo �ocali�ev in high freq�enciev b�| no v|�d� e�iv|v abo�| ho� |he vpeciev
reac|v |o �nder�a|er noive. The finlevv porpoive, al|ho�gh invhore, hav a �ider habi|a| range �hich
ma� o�erlap �i|h |he vhore�ard vide of |he G,B and E blockv. The F block in Palk Ba�, iv an
e�|envi�e vhallo� gro�nd, �hich ma� be �ved b� a| leav| |hree vpeciev of coav|al ce|aceanv
incl�ding finlevv porpoivev and D�gongv. Pile dri�ing co�ld ca�ve div|�rbancev on a larger vcale in
|hiv block, gi�en i|v ba|h�me|ric profile. An aco�v|ic avvevvmen| for vpeciev vpace �ve iv highl�
recommended before commencing an� ac|i�i|� per|aining |o |he �ind farmv. 

Avvevving |he impac| of OWF on baleen �halev iv e�en more challenging gi�en |he large rangev
|he� occ�p�. Pile‐dri�ing vo�ndv are imp�lvi�e, lo� freq�enc� and broadband, |ra�eling acrovv
large div|ancev of ocean and o�erlapping �i|h aco�v|ic freq�enciev |ha| baleen �halev depend on
for comm�nica|ion. In feeding areav, noive can ca�ve divplacemen| and red�ced foraging |ime,
affec|ing bod� condi|ion and heal|h. Red�ced foraging |ime co�ld alvo be ca�ved b� direc|
div|�rbance of foraging e�en|v, or red�ced abili|� |o find pre� (or direc| o|herv |o |he pre�) or
beca�ve of indirec| effec|v v�ch av changev in pre� beha�ior or ab�ndance d�e |o pre� revponvev
|o aco�v|ic div|�rbance (vee alvo Forne� et.al., dbci). In vpeciev like |he H�mpback �hale, �here
mo|her‐calf pairv comm�nica|e �er� q�ie|l� (probabl� av an an|i‐preda|or v|ra|eg�) |he� are likel�
v�vcep|ible |o mavking (Videven et.al. dbci).
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Vevvel |raffic and noive

Increaved �evvel |raffic d�ring |he conv|r�c|ion and opera|ionv phave can impac| marine mammal
div|rib�|ion and mo�emen|v and raive |he rivk of v|rikev. The effec|v of |heve �evvelv �ill no| be
limi|ed |o offvhore vi|ev b�| �ill alvo be fel| in coav|al areav �here a lo| of |heve �evvelv �ill ei|her
be docked or |ra�el from. 

Baleen �halev are alread� a ��lnerable gro�p gi�en |he in|envi�e vhip |raffic from |he Colombo
|ranvvhipmen| por| in |he area. Nivi et.al. dbdf iden|ified |he propoved OWF area av a vhip-v|rike
�hale ho|vpo| (Fig�re ci) vho�ing |he rivk |ha| |he large �hale and offvhore ce|aceanv alread�
face.
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Fig~re `f. So~yh Tamil Nad~ incl~ding yhe proposed OWF area idenyified as a ship-syrike risk hoyspoy for
baleen �haleso paryic~larl� yhe endangered bl~e �hale (Nisi ey.al. a_ac).

F�r|her, |he �ocali�a|ion freq�enc� range of baleen �halev and beaked �halev o�erlapv �i|h
h�man genera|ed noive vo�rcev v�ch av �evvel |raffic. H�mpback �halev ha�e been kno�n |o v|op
vinging in areav �i|h �evvelv �i|hin ccbbm of indi�id�alv. There ha�e alvo been v|�diev |ha|
doc�men|ed an increave in |he ampli|�de of |heir �ocali�a|ionv b� b.j dB for e�er� c.b dB increave
in ambien| noive, �hile �ocali�ing levv freq�en|l� (Fo�rne| e|.al. dbcj). In|err�p|ion of foraging,
vociali�ing and ma|ing beha�io�rv in m�l|iple �hale vpeciev hav been obver�ed in bo|h na|�ral and
e�perimen|al ve||ingv. 

A modelling v|�d� vho�ed a decreave in |he comm�nica|ion range of Br�de’v �halev in |he
prevence of �evvel noive (Clark et.al. dbbk; Chole�iak et.al. dbcj). S|�diev on fecal vamplev of
Nor|h A|lan|ic righ| �halev re�ealed an increave in |he v|revv hormone cor|ivol, in pop�la|ionv
e�poved |o high �evvel |raffic (Rolland et.al. dbck). 

In beaked �halev, off con|inen|al vhel�ev, i| �av veen |ha| in |he prevence of vhipping noive, |he
hori�on|al area of foraging av �ell av v�ccevvf�l foraging di�ev red�ced b� gb% (Ag�ilar e|.al dbbh;
Piro||a et.al. dbcd). In vome vperm �halev |oo, red�ced �ocali�a|ionv and a decreave in v�rface
|ime hav been doc�men|ed in |he prevence of �hale �a|ching boa|v. In vmaller ce|aceanv, �ariable
impac|v from comple|e divplacemen| |o |emporar� vhif|v ha�e been obver�ed. Similar |o �halev,
changev in foraging habi|v and vi|ev �ere obver�ed. 
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In |he cave of D�gongv, �evvelv pove no| onl� a rivk |o indi�id�al vpeciev b�| are alvo a |hrea| |o
veagravv bedv. The propoved OWF Block F, iv �er� clove |o and e�en o�erlapv �i|h vome veagravv
bedv. An� in|envi�e �evvel mo�emen| or e�en anchorage �ill damage |heve veagravv bedv and alvo
increavev |he chancev of d�gong collivionv and mor|ali|�. Ver� fe� v|�diev ha�e obver�ed |he
effec|v of �evvel |raffic on D�gongv b�| in o|her virenianv v�ch av |he Florida mana|eev, �evvel
v|rike iv revponvible for dg% of all mor|ali|iev. F�r|her, |heve vpeciev do no| veem |o reac| |o
�evvel noive making |hem e�en more ��lnerable |o v|rikev.



ENERGY CONSORTIUM | PAGE 46

7. DATA GAPS
c.Speciev di�ervi|� and occ�panc� of all marine megafa�na (birdv, ba|v, marine mammalv,

|�r|lev) in |he projec| area. 
d.Spa|io-|emporal avvevvmen| of habi|a| �ve b� marine mammalv, marine |�r|lev, ba|v and birdv

�ve in |he projec| area.
e.Pop�la|ion ab�ndance of differen| vpeciev of marine mammalv, ba|v and |�r|lev in |he projec|

area.
f.The effec| of differen| |�pev of �nna|�ral vo�rcev of noive v�ch av �evvel and |�rbine noive on

bo|h coav|al or offvhore ce|acean avvemblagev.
g.S|a|�v and vpa|ial e�|en| of |he differen| |�pev of ecov�v|emv fo�nd in |he projec| area o�er

|ime - veagravv bedv, coral and rock� reefv, mangro�ev and ev|�arine del|av.

Matrix of ecosystems, faunal presence and threats 

The propoved OWF o�erlapv �ario�v near and offvhore habi|a|v (Table h, Table i). Mov| propoved
blockv (A, C,D,E,G) ha�e |heir o�|ermov| bo�ndariev o�er vhelf edgev. Thiv region of |he veafloor
iv an impor|an| |ranvi|ioning �one be|�een |he vhelf and |he con|inen|al vlope and iv �ved b� deep
di�ing vpeciev of marine mammalv and |�r|lev. An avvevvmen| of ho� |heve areav iv �ved in |he
region iv cri|ical av �e an|icipa|e |ha| v|r�c|�rev righ| on |op of |heve fea|�rev ma� hinder di�ing
and vpace-�ve beha�iorv of cer|ain vpeciev. Con�ervel�, |he nearvhore bo�ndariev of blockv A,
B,C,D,G,F, in vome cavev are �er� clove |o vhore and ma� ha�e a direc| ad�erve effec| on a
n�mber of vpeciev, par|ic�larl� |he d�gong, finlevv porpoive and |he H�mpback dolphinv. Beca�ve
of |he broad con|inen|al vhelf in vome areav, |he gradien| for ba|h�me|r� iv vhallo� and rangev of
nearvhore vpeciev migh| change accordingl�. Avvevvmen| of |heve n�ancev iv req�ired before final
planv of |he OWF can be dra�n. Conv|r�c|ion and opera|ion of |he |�rbinev in v�ch pro�imi|� |o
|he vhorev �ill increave �nder�a|er noive, �evvel |raffic and be highl� impac|ing for vpeciev fo�nd
in v�ch narro� coav|al �onev. Appropria|e b�fferv on bo|h |he coav|al and vhelf edge areav are
recommended depending on vpace �ve pa||ernv of �ario�v vpeciev.
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Table 7. Ecosystems, faunal groups and anthropogenic threats overlapping with or in close proximity of the
OWF blocks. DD - mostly only opportunistic sightings or stranding leading to problem of data deficiency
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Assessment and Monitoring (during all phases of the project)

Av devcribed in |hiv re�ie�, |here are large gapv of kno�ledge abo�| habi|a| �ve b� �ario�v |a�a in
|he propoved OWF. Rob�v| informa|ion on vpeciev div|rib�|ionv, occ�panc�, vpace-�ve and
veavonal pa||ernv of habi|a| �ve iv cri|ical |o be kno�n before effec|i�e mi|iga|ionv can be applied
in all |he phavev of conv|r�c|ing and opera|ing an OWF. Croll et.al. dbdd, pro�ide a frame�ork for
avvevving and mi|iga|ing |he impac|v of offvhore �ind energ� de�elopmen| on marine birdv |ha|
co�ld be �ved for all fa�na. O�r primar� recommenda|ion iv |ha| long |erm moni|oring m�v| be
carried o�| before OWF can be ini|ia|ed and |hiv informa|ion |o be �ved |o model an� changev in
|he richnevv, div|rib�|ion and vpace �ve da|a for all fa�na vpeciev. Mi|iga|ionv �o�ld be baved in a
f�|�re da|e, baved on |he provpec|i�e modelling of |hrea|v, if |he propoved projec| iv cleared for
|he loca|ion alread� propoved. 

The propoved OWF area co�erv bo|h offvhore and nearvhore (Block A, B,C,D,G,F) areav direc|l�
o�erlapping �i|h ��lnerable and endangered vpeciev of |�r|lev, h�mpback dolphin, finlevv porpoive
and D�gongv in |he nearvhore area and �i|h |he larger �halev and beaked �halev in |he offvhore
regionv. 

Belo� �e recommend a liv| of me|hodv |ha| can be �ved |o fill |he da|a gapv liv|ed.

c) Ecov�v|emv mapping and q�ali|� avvevvmen|

Ev|ima|e |he e�|en| and v|a|�v of all ecov�v|emv in |he projec| vi|e �ving line |ranvec| v�r�e�v
�i|h q�adra|v on vhore and �nder�a|er incl�ding |he �ve of dronev, ROV’v and remo|e venving
da|a.

Ev|ima|e |he flora and fa�na preven| in |heve ecov�v|emv before |he OWF iv conv|r�c|ed.

d) Div|rib�|ion, Di�ervi|�, Ab�ndance and Habi|a| �ve of marine fa�na

Tradi|ional ecological kno�ledge of fivher comm�ni|iev in |he area |o be able |o collec|
M�l|i-divciplinar� �evvel-baved line |ranvec| v�r�e�v follo�ing Div|ance (B�ckland, dbbb)
baved �iv�al vampling can be �ved for birdv, |�r|lev and marine mammalv
Pavvi�e aco�v|ic moni|oring �ving v|a|ic h�drophonev for avvevving veavonal prevence/ abvence
of marine mammalv in differen| vec|orv of |he area; and |o�ed arra� v�r�e�v for de|ec|ing rare
and cr�p|ic vpeciev and ev|ima|ing ab�ndance of vpeciev diffic�l| |o co�n| �iv�all� v�ch av
finlevv porpoive and el�vi�e vpeciev. of marine mammalv. Along �i|h v|a|ic de�icev, |o�ed
arra�v �ved from a mo�ing �evvel �ill evpeciall� be �vef�l for de|ec|ing loca|ionv of deep di�ing
vpeciev o�er con|inen|al vlope areav (Blockv, A, C, D, E).
Radar hav been �ved |o avvevv fligh| heigh| vim�l|aneo�vl� �i|h �iv�al vampling for
iden|ifica|ion (Tha�|er et.al. dbcg). Recen| ad�ancev in LiDAR, hav in vome cavev made i|
povvible |o ev|ima|e fligh| heigh|v |o an acc�rac� of a cm (Cook, et.al;. dbcj). LiDAR iv a
remo|e venving |echniq�e |ha| recordv |he |hree-dimenvional loca|ion of v�rfacev b� emi||ing
freq�en|, vhor|-d�ra|ion laver p�lvev. O|her me|hodv v�ch av GPS |agging �i|h al|ime|ric
de�icev on animalv are alvo a�ailable b�| |he acc�ra|e anal�viv of |he da|a hav been
challenging. Theve v�r�e�v can alvo be �ved |o map |he fligh| pa|hv of migra|or� birdv. On
vhore avvevvmen|v of �in|ering vi|ev of migra|or� birdv needv |o be vim�l|aneo�vl� v|�died
aro�nd vhore and �e|land vi|ev.

8. RECOMMENDATIONS

FINAL REPORT - PART B



For vpeciev like |he D�gong, bo|h |he habi|a| and pop�la|ion needv |o be moni|ored. Along
�i|h TEK, �iv�al div|ance baved boa| v�r�e�v �ving dronev, aerial v�r�e�v �ving vmall cevvna
planev and an �nder�a|er avvevvmen| of veagravv bed q�ali|� �ving �nder�a|er |ranvec|v or
ROV’v along �i|h avvevving |he prevence of d�gong gra�ing |railv need |o be carried o�|.
Pavvi�e aco�v|ic de�icev can be �ved for da|a on veavonal prevence abvence informa|ion in
differen| blockv. Recen| ad�ancev in remo|e venving ha�e made i| povvible for fine vcale
ev|ima|ion of veagravv bedv and iv a cov| effec|i�e and a largel� acc�ra|e |echniq�e |o map
changev in veagravv co�er and biomavv in an area like Palk Ba� (Pere� et.al. dbdb; Phinn et.al.
dbcj).
Shore baved v�r�e�v of nev|ing beachev and |heir q�ali|� need |o be carried o�| along �i|h an
ev|ima|ion of nev|ing |�r|lev and |�r|le nev|v �ving �iv�al div|ance baved vampling on land.
Div|ance baved ev|ima|ion of invhore and offvhore congrega|ionv of ma|ing |�r|le pairv and
nev|ing �ving boa| baved v�r�e�v.
Migra|or� ro�|ev and pov|-nev|ing vpace �ve of female |�r|lev can be |racked b� GPS |agging
of nev|ing femalev.
A v|�d� of |he mo�emen| of ba|v, and |heir roov|ing and foraging pa||ernv needv |o be carried
o�| in all coav|al div|ric|v and ivlandv �ving aco�v|ic recorderv on offvhore pla|formv
Inj�r� and mor|ali|� avvevvmen| v|�diev b� forming a ne|�ork of local fivherv and na|�raliv|v
�ho can inform abo�| acciden|v and v|randing e�en|v.

e) Meav�re ambien| vo�nd le�elv bo|h na|�ral and �nna|�ral in |he projec| area

a) �ve of v|a|ic aco�v|ic moni|oring de�icev |ha| can be placed a| differen| div|ancev from vhore
and from each o|her |o collec| da|a for each block. 

f) A |hrea| avvevvmen| of e�iv|ing div|�rbancev v�ch av ve�age and con|aminan| load,
infrav|r�c|�re de�elopmen|, fivhing prevv�re and mari|ime |raffic in all |he ecov�v|emv of |he
propoved OWF area.

The abo�e-men|ioned liv| of avvevvmen|v iv |he fo�nda|ion for a de�elopmen| plan of |he vcale |ha|
hav been propoved and |he v�v|ainable opera|ionv of |he vame. We recommend �ving da|a
genera|ed from |he abo�e v|�diev |o genera|e vpa|ial mapv of vpeciev div|rib�|ionv, habi|a| heal|h
and veavonal vpace �ve b� differen| fa�na, |o inform decivionv of OWF placemen|. The abo�e
v|�diev m�v| con|in�e d�ring |he conv|r�c|ion, opera|ionv and decommivvioning phavev of |he
projec| |o be able |o avvevv an� impac|v and mi|iga|ion meav�rev.

Bergv|ron et.al. dbcf carried o�| an avvevvmen| for differen| impac|v |ha| OWF migh| bring abo�|
baved on li|era|�re a�ailable and fo�nd |ha| |he decommivvioning phave lacked v|�diev. The�
v�ggev| |ha| for |he conv|r�c|ion phave, aco�v|ic div|�rbancev and increaved vedimen| divperval
�ere |he primar� concernv, and for |he opera|ional phave, habi|a| changev (povi|i�e or nega|i�e),
fivheriev e�cl�vion, aco�v|ic div|�rbance, and elec|romagne|ic fieldv �ere |he primar� concernv
acrovv |he �ario�v projec|v. OWF baved on gra�i|� fo�nda|ionv migh| lo�er aco�v|ic impac| av |he�
do no| in�ol�e pile-dri�ing. 
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Risk Assessment and Mitigation

D�ring_|he_opera|ion_of_offvhore_�ind_farmv;_i|_iv_evven|ial_|o_cond�c|_a_rivk_avvevvmen|_v|�d�_b�
comparing_rev�l|v_from_before_and_d�ring_opera|ionv;_baved_on_|he_da|a_collec|ion_me|hodv
devcribed_abo�e@_Thiv_iv_necevvar�_|o_red�ce_|he_probabili|�_and_magni|�de_of_po|en|ial_rivk_e�en|v
or_|o_a�oid_|heve_rivkv_comple|el�@_BeforeRAf|erRCon|rol_Impac|_NBACIO_NGar|he_et.al.;_dbdeO
v|�diev_or_Before_Af|er_Gradien|_NBAGO_me|hod_frame�ork_av_�ved_b�_Vigili_dbde_need_|o_be
�|ilived_o�|_|o_q�an|if�_|he_effec|v_bo|h_o�|vide_�a|er_and_�nderR�a|er_of_OWF@_In_|he_Nor|h_Sea
for_inv|ance;_Virgili_et.al. dbdf_alread�_had_informa|ion_from_before_|he_�indmillv_had_been
conv|r�c|ed_and_opera|ional_offvhore@_The�_looked_a|_differen|_div|ancev_from_OWFv_|o_predic|
in|raRann�al_�ariabili|�_in_vpeciev_div|rib�|ion_and_correla|ed_vpeciev_div|rib�|ion_�i|h_|he_prevence
of_opera|ional_OWFv@_Their_modelv_predic|ed_fo�r_pa||ernv_of_in|raRann�al_�ariabili|�ű_�i|h_vpring
ha�ing_|he_mov|_ab�ndance_of_vpecievE_follo�ed_b�_�in|er;_bo|h_vpring_and_�in|er;_or_all_�ear
ro�nd@_The�_recommended_|ha|_f�|�re_OWF_conv|r�c|ionv_be_planned_in_v�mmer_and_earl�_fall_|o
mi|iga|e_impac|v_on_ce|aceanv;_and_|ha|_offvhore_areav_of_nor|hern_France_and_Belgi�m_be_a�oided
|o_minimive_impac|_on_veabirdv@_

In_dbdd;_Ma��ell_liv|ed_|he_�ario�v_floa|ing_�ind_|�rbine_config�ra|ionv;_and_v|�died_|heir_po|en|ial
impac|v_on_marine_mammalv;_veabirdv;_fivhev_and_ben|hic_ecov�v|emv@_The_v|�d�_offered
mi|iga|ion_|echniq�ev_v�ch_av_en|anglemen|_de|erren|v_or_|he_�ve_of_cable_and_mooring_line
moni|oring_|echnologiev@_The�_recommend_|a�|_or_vemiR|a�|_mooring_config�ra|ionv;_b�|_req�ev|
v|�diev_and_|echnologiev_de�elopmen|_|ha|_ca�ve_limi|ed_ecological_impac|v@

Pile_dri�ing_and_�evvel_|rafficű_Vibra|ion_d�ring_|he_opera|ionv_phave_|ranvmi|v_|hro�gh_|he_|o�er
in|o_|he_fo�nda|ion_from_�here_i|_in|erac|v_and_ge|v_releaved_in|o_|he_�a|er_av_noive@_Thiv_noive_iv
de|ec|ed_b�_fivh_and_marine_mammalv_and_|endv_|o_impac|_|hem_in_�ar�ing_degreev@_The_na|�re_of
|he_fo�nda|ion;_|he_v�rface_area_of_|he_fo�nda|ion;_|he_ma|erial_�ved_|o_b�ild_|he_fo�nda|ion_and
i|v_in|ernal_damping;_and_|he_na|�re_of_|he_connec|ion_of_|he_fo�nda|ion_|o_|he_vea_floor_�ill_all
impac|_|he_amo�n|_of_noive_prod�ced_and_releaved@

Depending_on_parame|erv_v�ch_av_pile_diame|er;_voil_v|r�c|�re_and_blo�_energ�;_noive_mi|iga|ion
v�v|emv_ha�e_been_|ried_in_German�_NKovchinvki_and_L�demann_dbceO@_Ho�e�er;_|he�_all_ha�e_|o
be_applied_prior_|o_pile_dri�ing_or_req�ire_vpecial_|echnical_fea|�rev_on_|he_inv|alla|ion_barge@_Some
me|hodv_like_b�bble_c�r|ainv;_ivola|ion_cavingv;_and_cofferdamv_and_h�dro_vo�nd_damperv_ha�e
been_v�ggev|ed_b�|_no|_all_|heve_v�v|emv_ha�e_been_|ev|ed_and_applied_freq�en|l�_eno�gh_|o
avvevv_|heir_�|ili|�_or_|ime_req�ired_for_inv|alla|ion@

_To_a�oid_�evvel_v|rikev_marine_mega_fa�na_obver�erv_need_|o_be_|rained_|o_vpo|_and_iden|if�
marine_mammalv;_birdv_and_|�r|lev_�hile_conv|r�c|ion_iv_�nder�a�_and_baved_on_obver�er_da|a_|he
vpeed_of_boa|v_m�v|_be_cb_kno|v_or_levv;_in_or_near_|he_projec|_area_|o_a�oid_divplacing_animalv_or
collivionv@_If_ce|aceanv_are_vpo||ed_|oo_clove_|o_|he_|�rbinev_d�ring_conv|r�c|ion;_all_opera|ionv
m�v|_v|op;_|ill_|he_animalv_mo�e_a�a�@_

Seivmic_airg�n_v�r�e�v;_pile_dri�ing_and_vonar_ca�ve_large_amo�n|v_of_�nder�a|er_noive_|ha|_|ra�el
|env_of_kilome|erv_and_can_div|�rb_or_ca�ve_a�di|or�_inj�r�_|o_marine_mammalv_NGordon_et.al.
dbbe;_Baile� et.al._dbcbO@_To_a�oid_ph�viological_impac|v_from_piling_vo�ndv_and_|o_a�oid
condi|ionv_like_TTS_and_PTS_in_marine_mammalv;_vof|_v|ar|_or_ramping_�p_prac|icev_ha�e_been
applied_acrovv_large_vcale_projec|v@_Which_bavicall�_meanv_|o_ha�e_in|er�alv_be|�een_hammering
vo_mammalv_ha�e_eno�gh_|ime_|o_lea�e_|he_area_and_|hen_|o_progrevvi�el�_increave_|he_in|envi|�
NF�rnevv_et.al. dbceO@_I|_meanv_|o_v|ar|_a|_lo�_vo�nd_in|envi|�_le�elv_and_vlo�l�_increave_|he_vo�nd@_
Thiv_ma�_�arn_and_de|er_mammalv_from_|he_area_before_|he_f�ll_noive_e�pov�re_and_red�ce
chancev_of_inj�r�_and_mor|ali|�_NVon_BendaRBeckmann_et.al. dbcfO@_B�|_|hiv_revponve_dependv_on
|he_mammalv_revponve_of_a�oidance_or_c�riovi|�_and_vome_mammalv_can_be_a||rac|ed_|o_lo�
vo�ndv_and_|h�v_v|ill_be_inj�red_NComp|on_et.al@_dbbjO@_Moreo�er_\Sof|Rv|ar|]_ma�_ac|�all�_increave
|he_d�ra|ion_and_|o|al_|ime_|ha|_aco�v|ic_energ�_iv_releaved_in|o_|he_en�ironmen|@
_
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9. POLICY
While_|he_effec|v_of_one_�ind_farm_on_a_par|ic�lar_�ildlife_pop�la|ion_ma�_be_negligible;_|he
aggrega|e_effec|v_of_m�l|iple_�ind_farmv_|hro�gh_vpace_and_|ime_�ill_amplif�_|he_effec|v_ca�ved_b�
o|her_vec|orv_NG�za|�_et.al.;_dbdcO@_

Polic�_makerv_m�v|_appl�_|he_Preca�|ionar�_Principle_|o_env�re_|ha|_|he_collec|i�e_prevv�re_of_all
ac|i�i|iev_iv_kep|_�i|hin_le�elv_compa|ible_�i|h_|he_prever�a|ion_of_marine_ecov�v|emv_and_|he
correc|_ecov�v|em_f�nc|ioning_of_|he_en|ire_ne|�ork_of_ecov�v|emv_in_|he_projec|_area@_

Independen|_Impac|_Avvevvmen|v_follo�ing_ecov�v|emRbaved_approachev_NCBD;_dbdcO_m�v|_be
carried_o�|_|o_v|�d�_|he_po|en|ial_en�ironmen|al;_vocial_and_economic_conveq�encev_of
conv|r�c|ing_OWF_facili|iev_d�ring_all_|he_phavev@_

Marine_and_fivheriev_biologiv|v;_vocial_vcien|iv|v;_economiv|v;_e�per|v_in_rene�able_energ�;_and
leaderv_of_local_comm�ni|�_memberv_need_|o_be_par|icipan|v_in_|heve_avvevvmen|v_v�ch_|ha|
anal�viv_and_rev�l|v_are_divc�vved_amongv|_all_v|akeholderv@

Moni|oring_programv_vho�ld_�ve_differen|_|echniq�ev_|o_de|ec|_changev_in_|he_differen|
componen|v_of_|he_marine_ecov�v|em_and_de|ailed_g�idelinev_for_|he_avvevvmen|_of_c�m�la|i�e
ad�erve_effec|v;_addrevving_|he_differen|_|a�onomic_gro�pv_vho�ld_be_p�|_in_place@_

Da|a_conviv|ing_of_|hree_�earv_preRconv|r�c|ion_phave;_|�o_�earv_of_|he_conv|r�c|ion_phave_and
|hree_�earv_of_|he_opera|ional_phave_are_needed_|o_b�ild_a_v|rong_da|abave_|o_vho�_|he_effec|v_of
OWF_NBSH;_dbceO@_
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