Indian Journal of Marine Sciences
Vol. 16, December 1987, pp. 240-242

Dissolved & Particulate Lipids in the Arabian Sea Off Bombay Coast

K NANDAKUMAR, N B BHOSLE & A B WAGH
National Institute of Oceanography, Dona Paula, Goa 403 004, India
Received 8 December 1986; revised received 8 June 1987

Concentrations of dissolved lipid ranged from 20-140 pg1~! in the surface and 30-150 pg.] ! in near bottom waters
while particulate lipid varied from 6-109 and 29-133 pug.]~! respectively in surface and bottom waters. Dissolved lipid
contributed 39-92% of total lipid. No relationship was evident between lipid distribution and distance from shore. .
Contribution of plankton iipid carbon to total lipid carbon varied from 0.9-27%. Results indicate that lipid originates

either from detritus matter or from anthropogenic sources.

Some information! =7 is available on the distribution
of lipids in the marine environment. In this commu-
nication, surface and vertical distribution of dis-

solved and particulate lipids in the Arabian Sea and |

the lipid contribution from phytoplankton to the to-
tal lipids are presented. '

Materials and Methods

Seawater samples were collected using Van Dorn
or Niskin water samplers in the Arabian Sea during
148 cruise of R V Gaveshani from 30 Jan. to 5 Feb.
1985 (Fig. 1). Seawater samples (10 and 20 1) from
various depths (Table 1) were filtered through a
glass fibre filter (Whatman GF/C) precombusted at
450°C for 3 h. The particulate matter collected on
the filter was kept frozen at —20°C until analysis.

Filtered seawater was transferred into clean 5 1
glass containers and pH adjusted to 2 by adding
conc. HCL For the determination of the dissolved
lipid, seawater was extracted 3 times with chloro-
form. The combined extract was dried over anhy-
drous sodium sulphate. Chloroform was removed at
40°C under reduced pressure and the residue
weighed on a Mettler monopan microanalytical bal-
ance. Variations of 2.4-4.8%, 1.7-7.9% and 5.5-28%
for duplicate analysis were observed for surface,
middle and bottom samples respectively.

Particulate matter collected on the filter was ana-
lysed for particulate organic carbon® (POC), chloro-
phyll a® (chi a) and particulate lipid®. Variations of
2.9-20.5%, 0.8-37.7% and 6.1-26.9% for duplicate
analysis were observed for surface (1 m) middle (10-
20 m) and bottom ( > 20 m) water samples using the
above methods.

Results and Discussion
Concentration of chl a decreased as the distance
from the shore increased (Fig. 2). The concentration
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of POC also decreased as the distance from the
shore increased, atleast, along transects 1 and 2 (Fig.
3). However, in transects 3 and 4 values increased as
the distance from the shore increased (Fig. 3). '

Concentrations of dissolved lipid (Fig. 4) were
20-140 pgl™! in surface waters and 30-150 pgl~!
in bottom waters-(Table 1). At some stations (3378,
3379, 3380 and 3381, Fig. 1) however, very high
concentrations of dissolved lipid ranging from 3590
to 4090 pgl~! were observed. Apparently, these
high values were due to oil slick which was visible at
these stations during sampling and may not repre-
sent the natural levels of lipids in the Arabian Sea
and accordingly these values were discarded.

Data presented in Table 1 show that much of total
lipids are present in the dissolved form. Dissolved
lipid values reported here are comparable to those
reported from the Gulf of Mexico?, Wadden Sea’,
Pacific and Atlantic Oceans?®,
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Concentrations of particulate lipid were 6-109
pgl™ 1 in surface (Fig. 5) and 29-133 1igl™" in near
bottom samples (Table 1). They constituted 2.61-
25.68% of particulate organic carbon by weight
[gravimetric weight X 100/particulate organic car-
bon concentration).

No correlation between the distance away from
the shore and the distribution of lipid was observed.
While, in transect 1, values for dissolved and parti-
culate lipids decreased with increase in the distance
away from the shore, in transect 3, it was observed
only for dissolved fraction (Figs 4 and 5). However,
in other transects (Fig. 1) such variability was not
observed and it corroborates with those reported
from different areas’ ~>.

For few stations the contribution of plankton lipid
to the total lipid was calculated. First the lipid values
were converted to lipid carbon by multiplying® with
factor 0.5. Phytoplankton carbon was then calculated
using chl aand POC valués and assuming that POC/

' ¢hl g ratio for phytoplankton'! is 30. Zooplankton
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Figs 2 to 5—Distribution of chl a (2), pgrticulate organic carbon

Table 1~—Vertical Distribution of Dissolved, Particulate
Lipids, Chlorophyll 2 and Particulate Organic Carbon
(Values are expressed in pgl™)

St Depth Dissolved Particulate Chla POC
{m) lipid lipid '
3362 1 140 97 352 662
18 110 72 4.00 638
3363 1 130 33 1.60 562
10 90 29 2.96 496
: 20 90 - - L - 286
3366 1 - 1 - 469
20 20 47 - 359
50 30 K} ~ 426
3369 1 80 - 1.64 342
20 80 — 2.20 464
35 150 44 4.88 543
3371 1 120 10 4.32 475
30 - - 2.69 499
3374 1 70 109 0.04 733
25 70 191 0.56 743
75 110 133 0.56 697
—=No data.
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(3), dissolved lipids (4) and particulate lipids (S) in surface waters

[values are in pgl” t, H = high and L=low]

241



INDIAN J MAR SCI, VOL. 16, DECEMBER 1987

Table 2— Contribution of Plankton Lipid Carbon to To-
tal Lipid Carbon in the Arabian Sea

(Values are expressed in pug.l™!)

St Total lipids  Plankton lipids Plankton lipid
(zoo.+ phyto.) as % of total
lipids
3362 118 26.0 220
3363 81 5.0 6.0
3371 65 6.0 - 9.2
3373 74 0.7 0.9
3375 84 1.0 1.2
3377 65 18.0 27.0

carbon was calculated from its biomass data'?. Fur-
ther, it was assumed that 10 and 15% of phytoplank-
ton and zooplankton carbon respectively is lipid
carbon’3. Based on these assumptions plankton lip-
id carbon was calculated (Table 2). The contribution
of plankton lipid carbon varied from 0.9 to 27%
(Table 2) which means that 73-99% of lipid carbon
is not of planktonic origin.

The above data showed that the contribution of
* plankton lipid to total lipid is very small (0.9 to
27%), this suggests that the concentrations of the
lipid in the atea studied is governed by detrital and/
or anthropogenic sources. This seems likely because
the area under study is very ciose to the oil produc-
tion platforms and also receives large amount of
waste (260 MLD).

The lipids appear to originate either from detrige-
nous or anthropogenic inputs in the area. This was
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confirmed by the insignificant correlation (r=0.23) -
between lipid and chl a.
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