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~ ABSTRACT :

The coust of the Union-Territory of “Goa 15§§ied‘bgiucen Lut-A1§°47’ and Lat.
14 55' 18 about one hundred km. long. . Recﬁiﬁ@longl activities and coantal
population are simultaneoisly increuslng thie Yesults 1n poliution. The o1l
pollution was noticed an 1970. The pal Pollution 1n form of tar bdall depopi~
tion is a sessonal phenomenon and starts every year with the advant of poutn
west monscon. Earliest depoeit occur in April ‘and continue till surly Septe
emder. The proucess of frash oil deposition at different tide lovels wus ob-
served during the years 197., 1973 and 1974. The deporition of fresh tar balls
varied at different tide levele-and-also from year to year. The meun deposi-
tioB for the period 1972 - 74 at HTL, MTL and LTL was 196.29, 103.12 and 25.13
g/m”, respectively. The studies shoy that the tar balls deposition had been
increasing. o N

The deposition appears to be influenced by topography of shore and current
-pattern in nearphore sreas. Ta. ball deposition 1s generally high wlong tne
open Bea beaches with stoep gradient, and muximum concentration occurs at high
tide mark. The estuaries influence 1ne pattern of tar ball depowition near
their embouchures. The presence of tar balls along 41th plastic beads, poly=-
chaste tuses, empty pteropod ehells also indicate that with the approach of the
monseon season, the muterial normally found at the ses bottom 1s siirre? up and
washed ashore. It 1s alno evident that bafors reachinz the coast o0il under-
goen various stages of degradation. It 1e necessaly 10 undertak: Duse line st
udies and suggest suitadblie preventive meusures fo: regulating discharge of o0il
and 01 wastes 1n the coastal areas. .

I'RODUCT1ON

The o2l pollution ie an 1noreasing phenomenon, 1ts effectis ars beginnxng to be
seen in the developing countraes also. In Indis v1) pollution was firet ob-
8erved 1n 1970 and from 1972 a detailed study has been undertaken to determine
the areus of pollution and olher related aspecta. The work was started along
the Wesl Coust from Saurashtre in north to Kerala in south. The o1l po;lutxop
16 86en along the beaches in the form of accumulation of oll wastes and deposi-
tion of tar bvalls (Dwivedi and Paruiekar; ‘Y74). ln tne present communicetion
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depouition of tar balle, sessonal variation snd dastribation et ¢iff .t %
levels han been studied ulang the dos coamt. FRRREI9E 4 g;gg,;,n: tide

The sventline of the Unien Territery of des, i1s approzimately 190 km. long ap
b0 eituited thWQ!n;hii!:ibgd7"Qaéihite a4ég§'. gn;a &err;{srs au.un@sggeini
Fapia developmens and Veneo HePhour haw: begeme gne of the mgor ore handling
povie ;3on? Yhe Weat caunt Al Indies  The othar related indugtrise i thip ares
#70 908A%RL ARIPRING, fasherien anud an agrochemivel sadundey. The cpautsl po-
putetian o Aleg inerepning and thie resulte i lefgar 438neharge Y dopestic
weuts and eevage: The tewrism 1m alee being developed in Lhie avne, ap & ro-
pulle the ooantal aress are Pecmiving grostst ittsntfpn far recreaticn and pro=
testion of the snvirenmsnt. e
Along the Oca aceet o3l pellution was cbeepved gduring 1979 (Maar g3 8} 197¢)s
Fresh 911 wag seen 4t the aypre=high vide leval et Vagaler, Selefiquapt ig=
vfeptigatione #n the sume areas whowed the pregencs of otl patehen and tep hally
botwany tide levele:. Latar peer the cenflumngs ef the Tiver at Begs, tar balle
a8 big as 3" in dlamenter were found. Am & reault regulur xnven@iaci;qq wers
undertaken along Goa beaches (Pigel) from 1972 to 1974 and 24 dafferent etutions
were studiads During 1972, 18, 14 respectively 15,20 and &2 stutione were ode
nrvog.d Cere was taken that atations oteerved during esurlier ysars ware also
repeated., . C :

MATERIAL AND METHODS

A oorien of bouches vwere selected t0 gaver representutive sampling of the coaet
1ine of Goase At each Of theue ptations total beach expenae, beach gradient and
particle size of sand was studied., At euoh heuch tares diflersat trynuects
were obserysd and all the tide levuls were uemplad. Simples ware collected
from Q.1 o and the date from all thepe gumples wua pooldad to calculate mean de=
ponit in @/B%. A% other beuches where ter ball deposition wue aparce, 1t hus
been noted accordingly. The other material deposited along with the tar dalle
and the nearneee of openangs of estuaries and islands ware alao noted. Bach
beach was observed repeatedly during tie saae yewr %o study the periad ol coaamw
encement, duration and intensity of tar ball deposition. The physice=chemicel
conditions (Reddy and Sangbul, 197)) grain eige, dansity ani freshneas of talle
wore also studied and & few vanmples were ideatalied by the taia lager chrvmato-.
graphy (Dwived; et sl, in procs§

RESULTS AND DISCUSSION -

The 24 beaches studied during a period of three years provide very gead cover-
ave of .the coust line of Gos. Repeated observationu at ihe ssme deaches and
during different periods provide reasonably accurate dats to deteruine the geo-
grephical area affeoted, seann and magnitude of pollution due 0 wealiing wshore
.of tar besllee They also indicute areas wiere pollution does nat accur or ate

| magoitude and duration iu negligidle. The depooition af tar balls at datferens .
t1de lnsels On & fow selactad beaches are ahown in Table 1.
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-CARANZALEM 20/3 - 233.2 8.8 - - Presh deposition at Bigh and
‘ _ m1d tide leveis, spnerical;
11/4 -~ 1361.0 - - balles of diameter 5 to 10 aa.
Present throughout the deach.
4/1 - 22546 - - .
BOGMALO 25/6 31.2  93.6 168.0  44.0 Fresh-Assn. polychete tudbes,
o pkn-txc boads, porpita, Pet-.
’ ropod\nhollc. Lepas, Sepia.
S bones stc. .
POLEN T 2/7 18e4 18.0  20.4 -~ Presh. Assn., polychawte
e . tubes, plastic beads etc.
CAMGIBAG  2/7 - 0.8 - - DNo sssociation. ¢
BAGA 4/1 56.9 - - 133.2  100.4 Assn., polychacte tuhes,
LT . A beads etc.
CANDOLIN  4/7 266.3 -  25T.6  76.8 Diageter of balls 2 to 3".
: ‘ ' issn., polychacte tubes, ple
sti¢ teads Physalia physslia,
, : MQRAP O%C.
ANSUNA ' 4/1 84.6 - 355.2 - 234.8 Dia. of balls 2 te 3". Assn,,
: : .- pdlychagte tubes, plastic :
- -beads, Pnysalaa phyeplim,
L “)%ggg etc. ’
R : T TR
VAGATOR 4/1., - - 308.4°  327.2 -do-
MORJ IM 4/71 352.4 - 203.2 - -do- ;
CALANGUTE  4/7 1323 = 94.8  24.4 —do~
MANDREM 4/1 0.1 62.8 - - -do-
SINJUERIM = - i e 1873¢6 T34.8 Tar balls ranging from I to
SRS SN A . 4" dia. Amsen., polychucte -
B tubes, plastic beads, phy=-
saliu, gastropod sheils,
lepas otc.
$1k1DAO 8/8 5¢3 - - - Stray deposition, tur m11€1»

with shells and sand.
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The earliest daposition etarts iz Maroh or Aprxl whnich coincides w- b the .
start of winde 1in coastul direction before the coamencament of the monsson sea-
son. At firut smsll ta: balls appesr at the coumtiiine, somstimes these wre
seen floating in the weier. The tar buile mure of difterent sizse and chaupes.
Tney were approzimately.i to 8 mm in Grameter. at ifie iow ti;de levael enmall
8128 tar ballg:occur. The guantsty depositied i1e aieC iess. In a Pew indtances
only they have bveen obearvad in the process uf deposition. Towaras mid tige
level tne frequeccy of occursn.e and thm si2e of tur bel.e 1ncreaee. Invari-
ably whenever deposilion wae cbwerved at Iow and mid tide .evel 11 wau freah.
It sppears ithat depos;vion at iow wnd mid tide isvei 18 & tranvitory pheno-
menon and ultimately tar balls concentrate at nigh tiue levei. During 1974
smongeat the polluted oveachew, the ococurance »f 1. bdaiie was ‘0% at HTL, 60%
at MTL and 7% et LTL. At HTL tney were mean in tresd samidfied ans dried con-
dition. Sometimes tar balls contained :arge amounts ¢f send. Thu¢ i1ndicating
that the tar balle sccumuiste -ut HTL where they remein for long tiras Simil-
arly old depopition of tar wae observed eariisr u. Cuiinul newcrn in Kerwla.

The pooled data for tne thres years ,Fig.c onows (o aral:ve ncidence of o171
pollution at dafferent ievels. Throughout trie perios -frejuency of oscourance
and deneity of deposition wus nigher at JdTL. 7Phe otaes z6rs ampor-ant and da-
maging fact ie that 01} poiiution hae 1ncremses iTubie /..

TABLE 2. TAR BALL DEFPOSITION ALONG SBSEACHES JF 3Gi <kam 37¢ tu 1972

{MEAN WEIJHT 1N g/m)

Beach 1972 19712 1974 Kemarke
11, RAh“AL x " 93.2 .188.3 -é&ar;e end Muy. Heauvy in J;nc -
i : - “Juiy. o
2. NANDREM x 42,0 ST S mae-
3. NORJIN . x 11004 . 277,80 © —do-
4. ANJUNA . . 19.3  250.0 .7337.3'-,.: S mgem
| 5. VAGATOR st 143.0 317.8- : ~do- S
‘6. .BAGA o 315.4-:V 548;5> ' .96-85f v ;éy:enag'Xn qnnq'
‘7. CALANGUTE 532.1 '.'78.§~ | 83.8 3 “; ~do- fé’ Af“f“
'8. CANDOLIM  150.0  165.7 200.2. June-July haavy
:9. SINQUERIM - 875.0 © 1049.0 1304;é i‘_ C L July Deuvy,
1o.€n1aanaa f5,5 90.0 05,2 AMay;Jgéq;n;-v;
: 14, ICM;;.S?M;E" C9%2.7 K 500..5 . 93443 ‘ Apr1i nemvy
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,Béach-hli ' 1972 1973 1974 e géiafkq.

:: mg{ s _ BT . 45.‘01- | St:ax;t,l in Jﬁ'g:o
sy, SIRIDAO  40.z - 631 503  Intense inJuse
4. hsco o x . 2 : 35.0 ©~ Sterts late June
15 BAIEA 100,7 © - 135.0 200.4 -doe
16+, BOOMALO x ' 41.8 7 ‘,85.7 Intense gn‘June enﬂf o
: 17" VELSAO oz . .. -1oof§ ﬁ 'Stiffi ;2 ?3::1‘13§2§. s
18. CASAULIM 400 92.6 - 123.0 ";.-4‘,_:-‘

y9. cOA 100 15.7 4.8 - Starts in May

20+ BENAULIX 60.3 x | 27.4' - - | —do-

21, CAVELOSSIN  45.2 59.2 = ~do-
22,  KHAINKHINMI  x 10.5 . x ' ~do-

23. MASHEX x v x S 3.4 - Starts late June

‘240 POLEM 12.2 9.6 1849 ~do~

- o AV s B e e s - S 4 B G o

‘The tar deposition occurs along w large part of the coantline but all the be-
achee are not effocted and t.e rate of depoviiica Lt @.t6 Varlable. Variate
1on in deposition and accumulation of tar balle 1e due to muny fuctores like -~
coustal circulation, beach gradient, and the topography uf the coastline, It
nag been seen thatl near tne embouchures of estusries the tar dall deposition '~
tu more.  The exwumple in Goa region are Sinquerig, Caundolim and Vagator whers .
during the year 1974 average deposits were respectively of 1304, 200 and 318 -
grammes per equare metar. In thece areas tar is fuund mixaed with other mat-
erials of ectuarine origin like the leaves and the fruits of mangroves. It '
ajppears tnat the discharge of water from the estuaries influences the Loantal
circulation pattern and thu suupended and the floating muterial of the near -
shore area 1s Washed ashore. Similar phenomenon hus teen reported from otler
areey of tho Indian coust alpo (Dwivedi and Parulekar, 15741, Apart from the

material of ectuarine oriyin, polychacte tubes 1n varying quantities ard -
sore cazee Turpgeils shells werw wiso found along with the tar balivy” In wede
aTous tar bLall ¢ washed ashore were coated with algae wnd gome of tnerm ﬂadv}a;Jé
#0080 tarnacles, growing on them (Nuir et al, 1972). e coeursgd gverq'?w;{m
Ar;aTeally lur talls had remuined flowting in water for long perisdae nna~*;g-e.w
7:3¢? & sutustrutum for aigue and ulner animuls lile. ' e

36 “he prevence of tuers
fecie wlous wilk pulychuete lules and Tumitella uhelin padivnte Lnut taey
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coriginute at certain distance away from the shore und mout probably in tha vi=
¢inity of the comstal shippaing route. With the approach of monseon winde the
coustal waters are agitated and the material normally found near the sea bottom
and an the water column are stirred and are washed ashora. The washing asnore | .
of tarT balls 78 a repeatitive progess initially they depdsit at different levela]:
and ultimately sccumulate in large quantities at high tide mark or get spread
over supra’ tide levels. B : ‘ SR
The occurance of tar in the water column wae aleo supported by observations in
February 197z. Towarde the southern extireSiiy of Goa during verticel Zooplen~
kton naul at’ 10 'm depth the plankton net got contaminated with oil. It waa
thue oeen that cil is found in coastal zone and 1t 1s therefore neceasary to -
moniator levals of oil pollution 1n sea water to establinh deachline parametars. |
The 'use of methans, ethane and propane to establish base line data of oil -pollu-}
tion could be umeful, (Swinnerton and Lamontagne, 1974)¢ o o

B I B
The data indicates that pollution inoreaced (Pige 2) av all tide levelw. Alaong |°
the Indian doadt the shipping auctivatiss have also increased. The Indian Mer~- |
shant Fleet in 1947 had in operatian-yy ehipe wath groes tonnage of 1,92 lakh :
-tonss» This increased to 259 whaps with 26.17 lakh tonm 2a 1973 (Sravatava,1%373)4:
Increase in merchant fleet has resulted in considerabls increaas in coustal -
shapping activities. As a result during the laat few yesre accidential o1l
epills have also occurred. In 1474 one cese of 011 spill had occurred in’ Vasco
harbour itselfs In other cases discharge of oil water ia coastal waters has -
been obgerved,(Ramamurthy, 1974). - It 1s thus clear that coastal aress have
‘greater threat ef oal pollution.

011 and oil products are tie polluting substances which sffect many parts of the
world oceans. The ocean is fundamentally & fluid and what hajypenc in one plase
in the oceans affects other places. Tharsfore it 1s necessary to know aboat
concentration of oil pollutants and the manser in which the oceans diaperse or -
concentrate the oil dervatives: The Baltic, the North gea, the Iriah eea, wnd
the Buy of Bimcay huve extensive oil pollution. The concentration ef poliutaon
in these Telatively encluced seas decreases =iih d.slawus from ihe shore LUt
they can be detected many kilometers away from the shore (White 1974).° Varidus
gources eatimate that 10 to 19 million tons of o1l are dumre & into the jceans .
annually and this 18 likely to increase ag major part of tne production is mo-
ved from ;Qg'}ggd‘to‘hneﬂgont;nenpal‘nnqlf and father out 1o aea (Samonon, 1974;4.
In India aleo- siocessful drilling of oil has begun alony the weat coust Off Sau-
| raéntra and at Bombay high. Therefore pollution studies are nacessary to ests-
bitah baseline datar S - I
{Tha three year study andicates that oil pellution along the Joa Coest is an- 1
creasing and urgent measures are required to regulate tne disposal. of oil waslew
15 couptel eroeasy ‘In some parts ‘tarball déegoeiiion along ‘the beuciies 15 negli-
wible, these areas may be useful for development of recreational complexes.  ‘Ine
s1l pollution almo ocours in near shore watérs and in additron threat of wcci-. 1
dents from o3l wells located on the c.tinental shelf alsc exiats. Therstore, an:
‘Lextenuive study following standatd and inter-calliberated methods (Eicrie et -al; i}
Viyr4, ~ecy and Everhart, 1974, Thompsen and Srumfieid, 17]4) 18 necessary to
Jueterizne the baseline concentrationu of 0il 1n water and the conceatration of
Jtar talls alony tue beacnas. :




13,

'REFERENCES _

sieri, K.H., Walker A.L.,
i ~Lewis E.W., lLomser-G and

Huggetty k.J. 1974.°

Dwivedi, S.N::and
Parulekar, A.H.:13974.

Dwiveda, S.N.,"Desai, B.N.,
~ Parulgkar, A.H., Josanto, -

7. and Qeorge, M.D.

Jetfray, L.N. and others,

B o 1974.

. -
]

Leey, E. and Eherhardt, N,
1974 .

Nair, SeA., Devassy, Y.P.,

Dwivedi, S.Ne and Selvukumar,

R.de, 1972,
Rdﬂﬂuurthy. V.D., 19740
R.d”' C.V.3, llid Singbnl,

83.Y.3. 1971,

Simnov,' AT 1974.

Srivaatave, C.P. 1973,

' Identification of Hydrooarbone in an extract .

~409,.p. 149 - 153.

P 233"235. . '

8-

from estuarines water accommodated No.2. Fuel |
oile Prood. Symp. Marine Pollution Monitoring.
(Petroleun). NBS Special Publ.

0il‘pollution along the Indian coast lane .
. P 101-105.

0il pollution along the Indian Coasts and 1ts
possible sourcee (In fress, Mahasagar).

RS £ 13 SPETS

Felagic Tar in the Culf of Nexico and Cari-
bbean Sea. Proc. Symp. Marine Pollutioq;;~}x 1
Monitoring (Potro;dum). NBS Spl. Publ.-4399, -

Procedures for pamplxng;éhq reporting pétrd;
loum hydrocarbons .diseodved and dispersed 1in
sea water. Ibid, p.181-204.. .. -

Preliminury obeer&atxons on tuar like luto}ial
Obuerved on some beaches. Curr. $ci.41 (21),
Pe 700"68- ' . .

011 tanker dipunter in North West Coist of
Indiae Curr. Sci., Vol.43, No.9, p.293-~294.

Chamical chaructieristic of tarlike iztorials
found on the beaches along the east and west
cousts of India in relation to their source . |.
of orarzin. Curr. Sci.Vol.42, No.20, 709-T11.-. |-

Scientifzc probldéu of the systems for 310501
monitoriag and 1nvedtigaetion of 0il polliution
in the world oceun. Procd. Symp. Marine. Polluw
ti1on Monitoring (Petroleum). Mar land NBS spl. |
Publ. 409, p. 9-14., : o ?» . f ‘pli*-

Growth of Indian Shipping
Indepondoqce.
Noud, p. 9-12,

: during 2% yeuéngpt
~Indiun Shipping, VolX.XxV.

-




t 1-.

12,

13.

—9—

Swinnerton, J.W. % Oceanic Distribution of Low Molecular rdeight

Lamontagne, R.A., 1974 Hydrocartons. Baseline measurements. Environ-
mental Sciende & Tochnolugy. Vol. 8. '
P 657"663- [T U
Thompoon, ‘T. & 7 01l slicke, Tar balls and particuiare samp-
Gruenfeld, M. ty14. ling methous and tachniques; &nalytical

methods; Procd. Symp. Marine Pollution
Honitoring (Petraleum), NBS Spuc. Publ.
4090 P 275“{830 -,,~ H .

White R.M. 1974. ' United haixone Environaent Program Eurthwatch

add Yarine Pollution Yonitoring (Feuroleum),
NB3 upl- Fubl. 409' Da } - 7o

- -




Tar Bball depos:t

o . SR -
Y Ve A - AP, TR
B . :}.
-
»
N

A
6-
N

Tur

bail depositiun at high Tiie Level  (HPL)

Ciranzalem Apirl, 1974,




M

OIL FILM AT BAINA

BEACH, 0Ch.






