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PROJECT SURVEYS FOR POLYMETALLIC NOBULES- SURVEY AND EXPLORATION
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Hinerary:

i4-06-i998 Pariicipanis boarded ihe vessel at Chennaj

16-06-1998 Scheduled departure of vesset detayed due to delay in bunkering,
17-96-1998 Ship sailed off al 1600 firs,

Main ohjectives of the cruise:

&

Detailed polymetallic nodule (PMM) sampling in the Central Tndian Basin using fhe free falf
grabs at 5 kas grid spacing.

Detailed multibeurn (Hydrosweep) survey in selected areas and in the PMN -Fnvironments]
Impact Assessment (I0A) areas.

Hydrosweep survey off Chennai Port to identify sites for festinyg e mnmg system {at Mational
institule of Ocean T’ echnology’s requesi).

Hydrosweep survey for identifying sites Tor trap mooring and sediment core collection off Gou
coust (for LOICY project),

17.66.1998

Ship sailed from Chennai at 1600 hes. Permission received from Antarctic Study Center Vaseo to
carty oul muoltibeam Hydrosweep surveys off Chennui for selecling sites for festing mining trawler
(NIGTs requesi).

18.06.1998



PRELY P

Hydrosweep survey in 130 187 1o {39 227N at 80° 25 to $0° 32 ¥ hinck. Six lines each with a speed
of 7-8 Linots surveys conducted. TNS £1PS to Hydrosweep interface working well. Proceeding to
Cenitral Indinn Basin (i

19061998 to 2661998 (eight days):

Suiling to Central lndian Basin. 1298, 76° k. Average ship speed 8.4 knots, Weather during this
period- rough ses conditions and sirong winds,

2. Processed Hydrosweep data collected off Chennai for NIOT. Problem with the Hydromap
sysici to HP plolter interface. In spite of best efforts could noi rectily the problem. The inlerface
card fanlty. Message sent to Norinco headguarters and ANC. The mterface card and the boot
record card on Hydromap system computer inferchunged with necessary changes in switch
seflings. Svsiem not beoting in this stsie. DBuig processing hieice nof possibie during the cruise ss
the output generation is not possible,

b. Prepared the Free fall grabs (FFG) with preper nets for the grabs, Hags cle.

c. 'Tested the Benthos USA make Radio markers and found that ihe ship’s VH¥ direction finder
can receive only one of the seven channels available, Message sent to NIO 1 order for Radio
wmigiker VI direction finder with proper channels. The lamp beacons working well,

Mecting of participants held 3 times during the period to evolve strategy for sampling operations.
26-06-1998

Axrived ai station 1. Launched 4 Fi'te. Two of the four didn’i pop up {ene with Radio markeiy,
Prepared twoe more FIC for launching, Completed 3 stations with no further loss, Seastate 4-5,
sirong winds (30 knot speed)

27-06-1998

Continued FFG nodule sampling. 4 wore stations completed. Station 6- one FFG with famp
beacon popped up but while recovering, went in o propelier and goi lost. Rough sca conditions-
seastate 5-6 winds over 35.40 knots, Recavery of buoys getting difficult. T'he coliected net for K L
is small and not suited, Mast of the TF( are recovered by hand vsing the grapnel by pulling hy
sciendisis,

28-06-1998

Rough sea conditions waves 1.2 m in the morning . Continued FFE aodule sampling, Evening at
730 birs, 4 FFG aunched at station 12, Buoys popped up around 1930 hrs. However, the sea
condition had worsened and it was very difficult {6 work, Master instrocted to stay clear of the
deck. Wind reached 60 knot speed. Even with 120 vpm and 3 gencrators, the ship was aking
negative headway. Master entered into the ship’s log hook instructing navigating officers to head
into the wind and move away for 5-10 nauvtical miles. The FFCY were in sight {61 2330 hirs,
29-06-1998

Ship moved over 7 nautical miles from station 12, Sea is still rough. By 0530 hrs, Chief officer on
duty had brought the ship back o station 12. The Busys were not visible, The search confinued
systematically for ihe missing iiGr. 4 fines of (0 miles each in ihe direction of drift with ail men on
strict vigil conducted, Tater another four lines in the direction of current westerly direction) with
additional criss cross lines done. Search continucd Gl midnight, wlter which il wus decided o
abandon search and move over to Hydrosweep survey in a block containing two seamount chains,
30061998,

Arrived at ares for Hydrosweep mapping. Rough ses conditions continued, Iasi wesi lines of 30
nantical mile length and 4.5 nautical mile separation planned. 1293078 1 13° 30’8, 750 257K 1 750
S5°E. Power supply (8Y) in Hydrosweep system monitor wenl bad. As no spares were available,
replaced it with one from Hydromap sysiem.

10798 to 3.7.98

Continucd Hydrosweep wapping completed 11 lines. 3 July midnight, returncd again for FirG
sampiing.



4-7-9%
FFG stutions & completed o one day. Sample collertion zood,
5-67-1998.

FFCG nodule sampling continued. 1ost one KV with tamp beacon- didn’t pop up,

607 1998,

Compieled iotai G stations including siation 12, Proceeded to PMN KIA for disiurbed and
reference site Pydrosweep mupping, (75° E-76° 15°F 1o 10° 5.19° 1575y

7-06-1998,

Complcted 4 lines in KIA hlock. East west lines cach 75 nautical mil tength with 4.5 nantical mile
interval, Proceeding back to Muarmagoa 1100 hrs,

5-07-1998 (o 14-67-1998

Sailing continued. Sea state 34, ship speed 8 to 8.5 knofs, Carvied out Hydrosweep survey along
14° 30’ N lengitude (between 73° £ and 72° 30°E). Another line from end of this line i Marmagoa
harbor in progress.

150798

A sediment core {using gravily cover) of 5.5 m lengih was collecied at 14° 52.2585. 72° 58,7995
(depth 340m). Reached Marmagoa harbor 1000 hrs.

-
{V N Kodagali) B
Chief Scientist
ORY Sagarkanys cruise 136,



Status of equipment.

integrated Navigslion system: 1he lolegraied Nuavigaiion Sysiem (INS) with ihe Global Positioning

svsiem ((GPPS} as primary sensor was used ihrough ouf the cruise for accurate position fixing. The INS

#nd (PS worked well during ihe cruise excepi foF nccusionnd oss of satellite tracking by the (-P°S svsiem.

Hydrosweep System: The Hydrosweep system was provided the navigation data through the INS

directly, {t was observed that, at rough sea conditions, there was frequent loss of beams especially the
ourler beams. The power supply to the kevboard of the Hvdrosweep monitor {5V} tailed during the initias!
stages of survey. As spares were not available, existing power supply from the Hydromap system was
wsed and later, the power supply was repaired by the Norinco FEngineers, Later, 2 spare power supply
for the keyboard was found and now both Hydrosweep and Hydromap have functisnal power supplics.
The printer, the tupe drive cle. worked without any breakdown. In the previous cruise (8K 134 when
DGPS data was diveclly inpuat (6 the Hydrosweep svsiem, the calibration mode of Hydrosweep sysicm
wius ol Tuaclioning. However, during this cruise, with direci INS dala, ihe sysiera cslibration was
tunctioning sand calcnlation of average velocily of sound in the waier column was calculated v ihe

sysiem.

tivdromap Svystem. The post processing system tor the Hydrosweep data- the Hydromap system had

major problems of inferfacing the HP pleit. - ™™ :Lzh the plotter was working independenfly, & 5700
possible 1o interface it with the Hydromap computer. The problem was fraced to the Tnterface card on
the KPR 1300 computer, As no spare card was available, the problem could not rectified. Mowever, az
the Interface card and the systew Boot card wore similar with few dip switch changes, the two cards were
interchanged o test the plotter interfuce. With this change, the system didn’t bool and hence the
problem with the interface card was confirmed. The problem was notified fo Norinco headguarters and
to Aatarctic Study Cenler, Vasco and from there to the manufaciurers M/s STN Aidas Flectronik,
Germany. The graphic moniior of the Hydromap sysiem is showing strunge colors and needs repains.
he magnelic tape drive didn’t work in ihe beginning bui worked well laier afier head cleaning.

Ibeep seu echosounder. The Kiac deep ses echosounder wus used ui WG siwiions and during

Hydrosweep survey and worked well,

Deck and sampling equipment: The Atlas crane was extensively ased for the deployment and recovery of

the free fall grabs and it worked well during the cruise exeept for occasional leaking of the oil on the



-

deck. The free fall grabs in spite being not in use for over fen vears, worked well. The gravity corer with

six meter core liner was used ot a depth ot 340 m and the operation was successtul.

Kecommendations.

a. Proper latching of equipwent on the deck, removal of nowanted cquipment on the deck should be
carriced out on priority.

b. The lighting on the deck, especially on ihe peort and starbouard sides- oulside the ship should be
inproved.

¢. Safely lines should be provided during cruises like this when deck usage is exiensive.

d. The number of scientific personnel in the crvise should be increased io ufilize ship fime and for
sharing the work load on the ship.

¢. The existing INS system nceds to be replaced with newer system preferably with DGPS svstem as the
HEP1000 computer used for present INS is obsolete,

£ A workstation- with magnetic tape reader and plofier should be procured and installed in chart &
drawing room for general purpose dafu processing.

g. A couple of personal computers fo be arranged in the chart and drawing room.

b, Deck crew should be instrucied to help without grumbling, sdentists in manasl sad physical wark on
the deck

i. The deep sea winch operation being a specislized job, should belter be done by deck crew and nol

scicntisis.



SUMNIMARY:

o2} . o wx ¥ < . . -
1367 wruise ol OV Sugarhanys vwas plunied for detailed sampling and Mullibeum
switdh bailvvoeeiee wapping using Hydrosweep sysiem in the Central Indian Basin (CiB). The
aiin ahjestives of the cruise were us wnder:
* Deiniicd polymetaitic noduie (PMN) sampting in the Central Indian Basin using the free faii
grabs ut 5 Yoy geid spacing,
® Detaited multibesm (Hydrasweep) survey in selected arcas and in the PMN -Environment:!
Bisipraet A e ssaeat UCIA) wreas,

@

Hydrosweep suevey off Chennai Port to identify sites for testing the mining system (at Nafions!
Lustilute of Gecaa Techinology's request).
@ Nydeonvwvesp survey/sediment core collection off Goa coast (for LOIC7, project),

*

Aire eruise commenced on (7 Anne, 1998 irom Chennai with g scientific component of six
selesdis from Mutivnal Instifute of Creanography, Donapaula, Goa and four mainianance
CHgIICeos dvvin MBS Noriacs Lid, Visco-dia-Gaiga, Goa, Hydrosweep mapping of area off
Chennai (at NI request) wus completed during 17-18 Junc, 1998 within the block 13° 18’ N-
3722 Muaud 50025 F speane 10 51x cust west survey lines were occupied during this survey.

Piciativd nodule sampling using ivee ol prabs was carried out at 26 siations- with four iree
Gl 2eobe sperided in coch station, The resnly are likely to throw more light on distribution
patleia of e polywetallic nedules aud on advantage or otherwise of carrying out detaiicd
samphing at S ke prid inteevals, In addition, an area of 4800 sq.km comprising two chains of
BEMmONBLE Wy mupyeed using 1he Hydeosweep system. Ag part of the PMN-EIA program the
distowhed wica sad e velerenice sile du e block 16°5-10° 15°8 and 75°-760 15 8 wus abso
mapped during the crujve, ‘

Gl Lva coust, Hydroswerp wiaping along 14° JO°N longitude from 73° I 1o 72° K wus
Carried ot as pact of ihe 1and Oeean tuteruction in consial Zone (LOICY) program. A 5.5 wm jony
sediseat core wsing ihe gravily corer was wlyo eolieeted (depth 340 m). The cruise concluded o
Mariawgua L bow o 15 duly {9ug,
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8 the croise (17-06-98 1o 15-07.08), extensive gmémmmﬂéa nodaie
lail grabs (HFG) was carried out in the Central lndian Basin, wendy six siadisns,
;4 TFCG in mah siation were compleled. The fillowing eguipment were Toot gl ses

FEoguipment Male Ui cost Murmber of
{Appioximaie) cipipmend fuad
wree fall pruab
frzil sel with buovs, buckets etc, Preussag, Garm e, Sen iy ¥
¥ Piroe fuld mrab huckets Locat fou, saME/. 2’
3 Benthos Ine, 1NA R R E LR ?
4 -do- B, 35,000/ f
lamncliog the free  full grabs{ i), L %3’5:4;*;%: spleres,  Wongn  podeiae
Were tested onbonrd, Towr of the T didy Lpnp ap. Mangsiory sonreh §n

P

the launching position was carvied oul for over 3 e, ‘%<‘me‘;~ LI AEC T A
! slation 12 did pop up bot conld notl Do reeoversd die i vory rensh weg
conditions. (seastzie 7-8, wind speed over 66 kres), G Masiers instructions, the siip
moved away from the station for up to 7 naniical miles {oxtract of eh

&

Aller magamwxzsem i the sea condition, ship retarned (o the focatiog trssinns LI waors
gt 1y gearched for over (8 hours- with over 8 propit on look oul Ter the 0000 The

o

T Wiy umiudea i ihe direciion of the driit and kpovws surfiee currenic Fhe losses o
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cre dune to unforeseen circumstances and nol due 1o homuan nraliseies,
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