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v What we known about the
Indian Ocean seamount
biology? - (available data as
well as New data)

v' Identify the gaps
v' Proposed national & international
studies.




Worlds second largest &
second nhigh_grade
manganese nodule
deposit.

Over 10000 seamounts
many..have potentialiof
cobalt rich

Mid Ocean Ridge‘system
—potential for sulphide

deposits
,‘]‘NIO\p

In‘last 25 years >70
deep-sea expeditions.

400 seabed samples
& 5500Qstill:phto &
few kms of'deep tow
hotographyfor
enthic studies
Potential'for many.new

SPP




Area Of InNterest  central Indian Ocean Basin
Somali Basin; Madagascar
Basin; Arabian Sea; Central

Indian Ridge (CIR); Carlsberg
Ridge (CR)
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Andaman Back-Arc Basin
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Bathymetry and morphology of the central Indian Ocean (Kodagali & Raju, 1992)




BASINAL SEAMOUNTS AND SEAMOUNTS CHAINS OF THE

CENTRAL INDIAN OCEAN (Mukhopa

dhyay et al 2002)
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In s app. 6000
seamounts of small (> 100
m), medium (>500m0 and
large (>1500m) are
recorded from Indian

%g()ean nodule field
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Among >10000 seamounts, biological features are
known only from 16; mainly from the fishery surveys

Scherbakov
-‘unknown bﬁ Walters | U| Farquhar m Equator Equator[ Walters Shoals

Q Afanasij Nikitin OUnknown. Unknown‘ Unknown ‘ Unknown I Unknown
VNIO




Afanasiy-Nikitin seamount in the CIOB

*Many of the rock
samples have
thick coating of
ferromanganese
oxides.

sCobalt Crust

= dredging &
sediment sampling
indicated
presence of highly
diverse in benthic
communities




8000 - Hsh Catch statistics of Soviet/Ukrainian vessels on Southwestern Indian
Ridge Seamounts (FAO 2003)
7000 %%
5472 . )
Highest catch (6029 t) recorded in
6000 - 1980.& Lowest (10 1) in 1991.
=5 Main target species were alfonsino
~ 0000 - (Beryx splendens), two species of
o rubyfish & two spp. butterfish 3303
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. Composition of major fish species
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Alfonsino, Baryx
splendens,
accounted for 45%
of the total
average catch.
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Trawl surveys
conducted in
1980-1981 at
the Southwest
Indian Ridge

seamounts
Suggested that
individual
seamount may
have different
catch composition
(Nikolaj et al.,
FAO 2003)
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; A : ; 2 .
Vertical distribution of zoopl. (ind./m®) on the region. of
3500 Equator Seamount (Voronina & Timonin, 1986)
|
3000 -
@ bacground M@slope O seamount
(\II,-\
= 2500
o
2000 -
b
© 1500 -
£
©
51000 -
-
)
<c 900 -
fh T[{L:(
¢ @ SR o MR SIS RS ST G TS a6 TN o o e 4 1S
QR (\Q’%%@ F i S LIRS SR S TR
& S & @ Q/Q:Q > S & S o D L &%Q XS ?}\\? &
0(50 Q(,Q’ Qﬁ\ ?S’ Q}Q’ Q:z;z’ QQQ’ OQ %Q(’ Q}‘bg\ ,@\0 \\?0(’ \"ZS Q&\\' > OQ & & Q‘& \QSQ
RN O D &5\ 0@\\’ S S e & \23}0 \Q\&\ QS\\Q & c®

understanding the seas




Vertical disttibution of zooplankton (ind/m?).0n the
region of Fred Seamount(1986)

@ hacground W seamount
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Macrofaunal density & (no.m-2) diversity at
unknown seamount in CIOB
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Meiobenthic composition at CIOB Fauna recovered in top 12 cm although
Seamount core obtained up to 25 cm sed.depths.

Halacaroidea
11%

Nematodes dominated (66%6)

Nauplii
6% Nematodes
66%
Polychaetes
6%

Harpacticoids
11%

Density (n0.10cm™)
3

B Nematodes
@ Harpacticoids

O Polychaetes

m Nauplii

Sediment depth (cm)

m Halacaroidea
Vertical distribution of meiofauna (no.10cm™)

undersrandmg the seas



Nematode genera (13)

from unknown Seamoun

\ Halalaimus in CIOB

v/ Halalaius

v  Eumorpholaimus
v Araeolaimus

v Linhystera

v Diplopeltula

v Rhabditis

v’ Paraethmolaimus
v Sabatieria

v Odentophora

> ‘-: g

Araeolaimus

_ Spiliphera
v Axonolaimus g

v'Spiliphera
S v'Unidentified-1

S v  Unidentified-2
> Desmoscolex

understanding the seas



# Selective deposit feeders 62%.
# No Predatory omnivores.

# High abundance and diversity in
the 2-4cm depth.

# Rhabditis and Paraethmolaimus
recorded only from seamount
region.

O Selective deposit feeders O Non-selective deposit feeder

O Epistrate feeder O Predatory Omnivores

==

/UNIO

understanding the seas




Pennatulacea?

NIO Octocorallia

~ [Subelass

Order

Porfera

Hexactinellioa

Megafauna of

Porfra Hexactinellda the Afanasiy
Porfera Hexactinglica Nikitin
Atvopoda ~ (Crustacea  (Cirpedia ~ {Thoracica~(Scalpelldae seamount
Cridaia  |Anthozoa  |Zoantharia  |Antpathana ~ |Antipathidae

Criana ~ |Anthozoa  |Zoanthana  |Antinathara  [Antiathidae

Criaia ~ |Anthozoa  |Zoanthana  |Antioatharia[Antioathicae

Cricara Anthozoa Hexatinellidae
Echinodemata | Cioidea

Echinodemata | Cinoidea

Echinodemata | Ophiuroidea

Cridaia ~ |Anthozoa  |Octocoralia |Pen

Unidentied




erpent star



Environmental Impact
of deep-sea mining

\ LI/

Idian ndule ara
150,000 sg.km
av\ie>2700 km away

understanding the seas




v' to assess the potenti
impact of nodule mini
on marine ecosystem

v' to provide scientific

inputs for design and
operation of deep-sed
mining system

International commitment

understanding the seas



SCHEMATIC OF SAMPLING
IN DISTURBANCE AREA

Disturbance™

area >

Sediment

traps == *

Sediment - -
cores

CTD & water
samples




Parameters Analysed

Geology

»Seafloor features

» Sediment thickness
- Topography

- Sediment sizes

Chemistry
-Pore water and

sediment chemistry [RAEIEE

- Geotechnical props. PRINSUEULES

- Stratigraphy * DOC
« POC




Av. Nodule size
Av. abundance
Sediment type
Water content
Sediment type

Sediment flux

Biogeochemistry

Microbial biomass
Meiofauna

Macrofauna

~4cm

1-5 kg/sqg.m.

Clayey silt
High (300-600 %)
Clayey silt

7-16 g/m?ly.
Nutrient rich

High (10°g”)
07 taxa

INREVE!




Pre-dist. (Fig. 3a)

o005 0510 1015 1.5--20

Post-dist.(Fig. 3b)
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Menidl (Fig. 34)

Sledée mark of the disturber &
sediment lumps on the side

0-0.5 0.5-1.0 1.0-15 1.5-2.0

Moni-lll, [FI[_] 38] oM mam O5M
Veriical distribution of meiofaunal density

Pre-dist. Post-dist. Mon-I Mon-Il  Mon-lll
(Jun 97) (Auqg 97) (Apr 01) (Jun 02) (Apr 03)

A b un d . ) 0510 1015 A ;,Ij - h(:.m 4-5 B
(n0.10 cm-2) 46 23 11 11

Groups 11 10




Faint trace of disturber track with a holothurian

N
Q
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N
N
N
N

S

5:04:44

Holothurians were the major constituents of the megafauna (15
spp. during all three INDEX phases. A majority of the sea
cucumber species are deposit feeders, can react rapidly to the
fall of fresh phytodetritus arriving at the seafloorn & may
recolonize the disturbed area faster compared to other sppli¥i




Arabiart,
¢ Basin

Il -
12

13 -

14 -

15 3 Metalmmtemannin sp.@& Zosime sp.

| O Mesocletodes sp. @ Tetragoniceps sp.
16 - @ Marsteinia sp. ® Romete sp.

® Cerviniella sp. & Psendotachidins sp.
& Cervinia sp. @ Paranannopuis sp.
@ Canuelln sp. < Parameirposis sp.

17 -

18 - | - T |
5 LI J

A NIO Long. (E)
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O

Lat
(S)

@ Syllidae

@ Sabellidae

14 @ Spiomdae

@ Ampharetidae
Anadae
Glycendae

Flabelligeridae
@ Eumcidae

& MNMaldamdae
@ Euplrosimdae

O)

_

DISTRIBUTION OF POLYCHAETA

®

4"

understanding the seas

20 species
belonging to
ten families



DISTRIBUTION OF
NEMATODES IN CIOB

' Central
indian

28 genera identified;
possibilities of 06 new spp.

Quadricoma sp.

Halalaimus sp. Linhystera sp.
Leptostomum sp. yeefilla sp.

Viscosia sp. Xyalidae

Trileptium sp.




Statement of environmental
impact assessment

m Baseline data in proposed mining area

m Criteria for selection of test and reference
sites

m Results of simulated impact experiment
m Expected environmental impact due to mining

m Parameters for monitoring impacts




Activity

Period

Remarks

» Baseline data collection
e Selection of T & R sites
e Benthic Disturbance and

Impact assessment
 First monitoring studies
e Second monitoring studies
 Third monitoring
* Environmental variability study
* Modeling of sediment plume
e Creation of database

1996 - 1997
1997
1997-2001

2001-2002
2002-2003
2003-2004
2003-2005
2003-2006
2002-2007

Completed
Completed
Completed

Completed
Completed
Completed
Ongoing
Ongoing
Ongoing




Creation of environmental database

Features
 Interactive data retrieval and comparison

e Multi-disciplinary data set

v’ Water Column
v B ent h | C B cronot freees e
v" Photo/Video

Applications

e Ecological models

e Mining design

oA

)




Proposed seamount study

Based on the detailed
bathymetry, geology and
geomorphology of some of the A
seamounts in the equatorial
Indian Ocean & CIOB region as
well as Arabian Sea, a

0 170 340 510 km¢

multidisciplinary oceanographic
survey have been proposed by
NIO Goa for aiming at four EEZ
(Raman, Panikkar, Wadia &
Sagarkanya); few open ocean
(such as Afanasiy Nikitin)
seamounts in the Indian Ocean




Seamounts in the Arabian Sea

Swath Bathvmetry of Seamounts in the Arabian Scu

Plateau — _~—Secondary peak
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The Deep Sea Drilling Project sites
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> Thanks to all my oceanographic
colleagues for their help
in sample  collection and
processing.

> COML, DARWIN (UK) CeDAMar
projects for taxonomic
identification & training.

» ISA- for providing platform to
present out data & possible
int. collaboration.




