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ABSTRACT

Alang-Sosiya Ship Breaking Yard (ASSBY), issituated at 21°5°21°29’ north
and 72° 5° 72° 15’ east on the western Coast of Gulf of Cambay. Besides
translocating commercial goods, the shipping trade inadvertently spreads
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many animal, plant and microbial species around the world. Ballast water
pumped infrom coastal waters mediatestransl ocation of alien biotato new
destinations. Wide physiological adaptability, species diversity and in-
vidiousness of some bacteria to cause diseases in animals and plants call
for investigationsto deci pher the del eterious effects brought about through
ballast water exchange. The aim of the present study is to understand the
seawater quality and distribution and contamination levels of microorgan-

ismspresentinASSBY.

INTRODUCTION

ASSBY coast hereenjoyscertain distinct charac-
tersthat makeit conducivefor forced ship beaching as
well asdismantling. Thetidal amplitudeat the sheltered
coastal areaaround ASSBY isusualy in therange of
10-12 m.; thefirm seabed and gentle seaward d opeand
mud freeconditionsmakeit ideal beaching condition. In
additionthisregionhasasemi arid climate (usudly 7.4—
47.3 degree C. withmeanlowest at 21.9 and mean high-
est at 34.2 degree C, 558 mm meanrainfal with lot of
dry daysavailablewhichinturn generates continuous
working hours and daysthroughout the year.[*3

Despitegrowing concern of bioinvas onand percep-
tiblethreatsof disease-causing pathogens, direct studies
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on trand ocation of bacteriathrough ballast arerare, as
well astheextent andimplicit effects of thetransfer of
microorganismsin ballast water arenot studied.

MATERIALSAND METHOD

To quantify various groups of bacteria, water
sampleswere collected during high tideand low tide
from different locations. These sampling spotsrepre-
sented high-, moderateand low and off pollution zones
intheASSBY. Criteriafor categorizing pollution gradi-
entswere: dissolved oxygen (<2mgl-1 in high pollu-
tion zone), biological oxygen demand and nitrate-N
Generd (tota direct counts, total viablecounts), pollu-
tionindicator (total coliforms, faecd streptococci) and
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different pathogenic bacteriawerequantifiedusngap-  propriate methodsand specific media.
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TABLE 1: Seasonal variation of different bacterial populations(cfu/ml; mean + SD) in different pollution-gradient zone

Follution gradisnt

Hizh seasen MModerate s2ason Low seascn Control site season
Bactenial Fre- Post- Fre- Post- Fre- Post- Pra- Post-
Eroup monsoon  Monsoon monsoon monscon Monsoon monsoon  meonsoon Monsoon monzoon  monzoon  Monsoon monsoon
{eneral population
TDC BEBTAT1 3T3IsL4.3 3854286 3222667 15091260 2480000 6549333 2986667 3740000 3740000 6005000 359000
+ 544425 318102 228086 316754 2495415 199753 £300322 L 679RT.74 £ 215990
™VC 4017314 974617.1 15089 1272208 957500 3146.6 5B83333 632852 131067 14700 T2500 60750
60124 16533 185357 £218963 +6EO05E 27071 1465306 644849 5791
TC 1266153 356893 3764.0 3100 889333 6823.33 10168.77 11200 776.67 250 2350 150
T 214777 8 =4535 302856 39538 T6B6.89 £ 114114 120614 10152 10628
VLO 2454643 T137.17 57829  4B50.07 522789 766667  10441.67 301976 4183.33 2050 2000 250
+534966 160337 142955 135075 17942 +49329 1934533 130472 22307
TS 10097 15955 199712 4322388 532.5 3143.33 B3T.67 BOB3.33  4376.00 30 a0 195
+330.73 383967 33063 9342 = 82016 T 4905 98 3034 121253 +T46.87
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Pallution gradiesnt

Hizh seazon MModerate zeazon

Low season Comtrol 2ife seasan

Bactenal Fre- ot Fre- Foet- Fre- Post- Pre- Pozt-
Frgaih] mogieos  Monsoom mionss0E  R0nSO0N Momncoon mopsoonr mozsoss Monsoon monsops monsopn  Monsoon  monsoon
SLﬁec:ﬁ: uu:'.:_',am
ECOLS7 360786 2507 54 1525.2% 125587 125156 T12.33 66T B3.33 136.93 B LU o
T5789% 3xT3 1899 43301 1145 1114 +11.55 = 1443 +323Te
KA J0207.14 3048 60 6387 318167 200 183 33 1002567 121,83 2560 12 X0 3
+ 430883 Z 3E149 4499 T 3ITEY +8255 £9143 +oa653 2 108.35 21411
VE 425928 139 14 56.43 G667 43567 17087 14533 4985 35398 1 0 22
4536 17714 = 48,32 =11.54 + 3430 215655 = 24.83 = 26,52 +37.33
5H 13443 15067 1T 8S 12233 43045 65833 11433 15333 113,33
3534 = 5512 = 3364 =233354 T3064 4343 * 6467 = 55,44 3634
SA 412829 17144 1I017.1 340853 123333 130045 50075 21667 T25 10 0 (1]
T356020 L4687 12624 T 49737 T 16908 10037 48875 10104 +11.43
FS 10033.21 1214 155.43 163333 435,21 393.33 33340 165,67 101.657 ¥ LE az
T 24835 1089 5876 27013 T 4548 E101 331033 * 3887 * 875
AH 330.63 42857 2057 30667 133,33 12687 211.67 109,63 5300 a 0 [}
T 33.05 6082 z17.1% Z 36353 TFLTE 21941 T 4017 = 17.56 541
CAa 117557 35578 152 0% 35733 112333 1809 109333 65.33 34.33 a 129 1]
TA43.28 T 30831 T34465 Z 195354 T 14959 z 054 T BESAE T 59.566 T5E8

TDC, Total divect count; TVC, Total viable counts; TC, Totzl counts; VLO, Fibrio-like organism; TS, Total streptocecei; EC, Escherichia coli
Q157 VC, Vibrio chelerae;, VP, Vibrio parahaemolviicus; SH, Skigella sp.; SA, Salmonella sp.; FS, Streprococcus faecalis; AH, deromonas
Ivdrophila; CA, Campylobacter spp.; TDC was determined by zeridine orange direct coumt following Hobbie ef @l.'®. The following specific media
were used for enumerating different populations of bacteria; nutrient agar for TVC; MeConkey azar for TC and EC; throsulphate cifvate bile salts
sucrose agar for VLO, VO and VP, xylose lactose deoxycholate agar for 54 and SH; E coli Q157 agar for E. coli 0157, Hi-Crome salmonella aga:

for SA and EC; M enterccoccus agar for TS; deromonas 1solation agar for AH; Blood-fiee Campylobacrer selectivity agar for CA and bile esculin

azide agar for FS. Typical colontes on these media were counted as like organizms and 50% were considered as actual ones using inferences from

serotyping (representative) exercize. Standard microbiological methods and media were emploved for this studs'®.

DISCUSSION

Quantifying bacterid groupsisof pertinenceinman-
agement ASSBY sinceapeculiar problem and concern
isthat one cannot move an empty vessdl offshorefor
bdlast intake. Sinceutmost importanceistobepaidto
maintain the stability of the ship, most oil tankersand
cargo vessalsneed totakein (or discharge) water within
the zoneanywhereintheworld. Thus, whenthe harbour
water, whichisabundant in pathogensboth from urban
sawage and previousbal last-dischargesispumpedin,
theloading of ballast tankswith acocktail of potent
pathogensisimminent. Attachment of pathogenic bac-
teriato living amoebae, many stagesof shellfish lar-
vad'*l dinoflagellate cyststo exoske etons of chitin-
bearing copepods, plankton and seaweeds contribute
significantly to their survival for severa days to
monthg*2*¥, asisalso evidenced by monitoring direct
viablefractions (° metabolically active fractions). They
can aso survive unattached for weeks, and upon
debal lasting, are dispersed® and can establishinnew
destinations®®!. Weobserved similar trendin artificid,
natural and diluted sea-water icrocosmsaswell (un-
published observations). Theseresults affirm the per-
sstenceof dlochthonousmicroflorainthemarineenvi-
ronment. Despitetheannual variations, our observa-

tionsduring different seasons help recognize the high
abundance of both indicators (total coliformsand total
streptococci) and many human pathogenic bacteria As
dready known for different speciesof bacterid**2, amdl
numbersof al pathogenswe examined, surely surviv-
ing in seawater for oneto several weeks#%, when
takeninwith ballast water would disperseto other re-
gionsthrough ballast movement. Our seasons-based
andysesof avariety of samplesfromASSBY areamake
evident the perpetua presence of aplethoraof poten-
tial human pathogens. Avoidance of ballast water ex-
changein areaswith loads of pathogenic bacteriaisa
better option to reducerisksof microbia bioinvasion.
We stress that the resultsfrom this study need not be
viewed only from theimmediate economic gainsview-
point, but betaken serious note of for long-term safety
and for the benefit of future posterity. Itisnot impos-
sbleto establish cleanwater harboursby adapting tech-
nological advances, strict monitoring and compliance
of theupkeep of environment initsnear nascence.
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