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CHLOROPHYLL ‘a’ PARTICULATE ORGANIC CARBON AND SUSPENDED LOAD FROM THE
MANGROVE AREAS OF COCHIN BACKWATERS

Sheeba P, Sarala Devi K, Balasubramanian T and Sankaranarayanan VN .
National Institute of Gceanography, Regional Centre, Cochin-682 018

Abstract: Chiorophyll "a', Particulate Organic Carbon and suspended load were esimated for one year from two distinct
mangrove areas of Cochin backwaters, viz. Puthusypeen and Nettoor. Eavircnmental parameters like T°C. S%o and pH were
also measured. Chlorophyll-"a”, Pardculate Organic Carbon and suspended load were high at Puthuvypeen. The annual 2verage
for 6 statons ranged between 6.35 and 30.67 mglm}. 4.05 and 21.27 mg/1 and 48.78 and 146.24 mg/1 respectively, Seasonal
variation was we!l marked during monsoon. Mangrove rcgion at Nettoor showed comparatively low values for all the 2bove
parameters. The annual average for chlorophyll *a’. Panticulate Organic Carbon and suspended load for 4 staticns varied from
2.41103.18 mg/m’. 1.56 10 2.39 mg/1 and 31.89 10 37.79 mg/! respectvely. High pigment values coircided with high POC
values in both regions. The values of present study are well comparable with values repornted from the mangrove areas of South
East coast. The POC, chlorophyll ‘3* and suspended load of the mangrave areas of the study are high compared te other areas

of Cochin backwaters.

1. Introduction

Mangroves are considered to be ccologically interesting
environment. They are buffers between land and sea and
prevent free flow of minerals from land to sea. Several hun-
dreds of years ago. Kerala coastal plain was dominated by nich
mangroves which cccupied nearly 70,000 hectares. But now,
only small paiches of them sprawl our alane this enast on
sccount of popuiation pressure, rapid indusinzlization and
reclamation which wiged ott vast expanse of mangroves in
Kerala. Due to their economical. ecological, socio-cultural,
aesthetic and scieatiiic value, mangroves have assumed a
world wide importance in recent years. Mangroves in Cochin
area vary sparse and aiiected by pollption from adjacent ail
complex_and effluents from industrial complex. So far no
thorough ecobiological study has been mace en this ecosys-
tem. The present pager deals with the distribution of chloro-
phyll 'a", Pasticulate Crganic Carbon and suspended load.
which form 1 part of ecobiological study from two distinct
ecosystems of Cochin backwaters. The mangrove area at
Puthuvypesnis shallow with thick vegetations such as Avicen-
nia sp, Rkizcpkora sp, Sruguiers sp. and Exoeccria sp, and
is influenced by tides whereas the stations at Nettoor are

located on the bark of Chitrapuzha river having less tidal
influence. :

2_ Materials and methods .

Water samples from the surface were collected monthly

from six and four stacoas from the mangrove areas of Puthu-

vypeen and Nettoor respectively, during 1993. Chlorophyll
*a’ and POC were analysed following the methods of
UNESCO (1966) and Ei Wakezl and Riley (1957) respec-
tively. The suspended lead was estimatzd by filtering a known
volume of water through previously weighed Whatman GF/C
filter paper dnied to constant weight at 70°C and the differ-

ences in weight was taken as the amount of suspeaded load.
Environmental parameters such as T° C, S%oand pH wers also
measured. :

3. Results and Discussion

_The temperature differences during the year was +7°C.
The variation in salinity was very laroe, from ahinost freshwa-
tes 10 seawater conditions and the pH ranzed from 6.80-7.91,
dugay the year.

The seasoral and annual ranges and averages for chivro-
phyll *a’, POC and suspended lead 2r2 giverin Table [ & L

At Puthuvypeen, the annual aversge for the 6 stauons
ranged from 6.35 to 30.67 mgjmJ, maximum value being at
station 4 and minimum at sation 5. Seasonal vaniation was
well pronounced during monsoon and average chlorophyll
‘a’, ranged benwean 4.87 and 37.65 mg/m’ during this period,
the peak value being 87.3 mg,/rn_3 in September at station + and
the minimum being 0.37 mg/m” in Jurz at station 1. Station 4
showed high chlorophyll ‘a’ content throughout the invest-
gation period. At Nettoor, the annual average ranged from
2.41103.18 mg/'m3. Compared to Puthuvypeen, the chlcro-
phyll *2°, content is low in this area. Here the maximum valve
(5.86 mg/mj) for chlorophyll ‘a’ was noticed in August at
station 3 and minimum (0.06 mg/m°) in January at station 1.
Pr:mon.spon‘ showed higher values (3.01 to 3.36 mg/m“)
compared to other scasons.

Maximum value for POC (98.28 mg/1) was noticed at
station 4 at Puthuvypeen. The average value was high during
monsoon. The annual average for PCC vaned from 4.05 to
21.27 mg/1 and 1.96 t0 2.39 mg/1 at Puthuvypeen and Nettoor
respectively. At Puthuvypeen, the highest value for POC was
noticed in September and lowest in December. At Nettoor, the
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Table 1. Seasonal and Annual ranges and averages for Chlorephyll ‘a’, POC and suspendad
: lcad at Puthuvypeen. ’

Station 1 Station 2 Station 3 Station 4 Station 5 Stetion 6
Pre- 1.39-18.54° 298-19.17 10.30-17.76  7.64-67.95 497-13.74 3.30-14.36
monscon  {7.43) (13.66) (14.10) (25.19) (8.02) (9.75)
Chl‘a® Monsoon 0.37-32.85 1.25-25.06  1.57-36.35 1.68-87.34 1.94-8.35 1.20-14.44
my/m® (11.12) (10.32) (18.10) . (37.65) (4.87) (8.30)
Post - 0.05-4.96 1.86-8.94  4.45-16.53 ~14.96437 4.24-9.28 5.00-10.57
monsoon  (2.13) (5.14)  (11.97) (19.78) " (6.00) (7.08)
Annual 0.05-32.85 125--25.06 1.57-36.35 1.68-8.73 1.94-13.74 1.20-14.4
(7.4%) 9.77) (15.22) (30.67) (6.35) (8.49)
PRE- 139-7.94 2.14-5.67  5.61-1.25 10.40-17.01 1.64-5.42 1.64-8.66
monscon  (4.87) @437 (6.45) (12.81) (3.95) (5.28)
Monsoon 1.89-13.86 6.17-15.45  4.41-22.68 3.40-95.28 2.65-7.88 0.38-11.34
(6.36) (9.53) (13.03) (33.41) (5.28) (6.3%)
POC  Post 1.35-5.83 0.63-4.88 1.95-5.51 3.40-28.04 2.14-2.84 1.58-5.42
meft monsoon  (2.93) (2.38) {4.06) (13.53) - (252) (3.69)
Annual 1.35-13.86 0.63-154+  1.95-22.68 3.40-88.28 1.64-7.88 0.58-11.34
(3.97) (5.8%) (8.37) (2127 -~ - (s.05) (5.2%)
Pre- 34.32-74.60 20.28-88.85 11.75-39.16  21.29-129.30  26.32-87.16 42.65-94.36
monsoon (59.15) (57.37) (20.93) {74.49) (51.32) (6+.€5)
Monsoon 9.10-84.10 550-83.60 9.20-136.20  22.50-776.00  30.00-86.10 11.10-98.70
(40.74) (48.00) (61.25) (220.62) (62.24) (4758)
SL Post 34.40-12075  30.70-92.95 25.88-109.25 43.40-266.90  16.76-77.04 39.45-95.80
mgA monsoon  (70.74) (52.18) (59.99) (118.83) (449) (58.59)
Annval 9.10-120.75 5.50-92.95 9.20-136.20  21.29-776.0 16.76-87.16 11.10-98.70
(85.66) (52.06) (+8.78) (146.29) (33.73) (56.00)

peak value for POC was noticed in October and lowsst in
November. Seasonal variauon was not well marked here.

The suspended load showed the peak value duning post-
monsoon at Nettoor and the vaiuss ranged from 46.891055.35
mg/l. No well marked scasonal varation was nodced at
Puthevypeen, The annual average ranged from 48.78 to
146.24 mg/1 at Puthuvypeocn, wheress it was between 31.59
and 37.79 mg/] st Nettoor. .

The mangrove environmzat showed very much restisted
light perctration and this would have favoured relatively
highsr production by nannoplankton (Ramaghas et al., 1976).

“Local munfall, influence of tde, high nutrient content and
falling of mangrove leaves may be artributad to high pigment
content, POC and suspendad laed at Puthuvypeen. The pig-
ment studies In the present survey yiclded higher values

compared to the values reported by Sundararaj end Krishna-
murthy (1973) and Remadhas et al. (1976) for Pichavaram
mangroves which rangad from 4.36 to 39.80 m;‘."m3 and Oto
6.52 mg/m” respectively. When the concentraticn of the pig-
ments of the mangrove waters was compared with that of
Cochin backwaters (DOD Report 1993) it was found 1o be
three to four fold incryess snd this may be an indication of

of the mangrove arez in the present study may predably due
to the detrital chlorophyll associated with stirre€ up sediments
{(Qasim and Reddy, 1967). Sundamaraj and Krshnsmurthy
(1973) stated that though the number of phytoplaniton species
were low in mangrove, it would appear to be rich in chloro-
phyll ‘a’ beanng organisms and also in primary production.
The auwtouophic organisms which are smaller in sizz (1.1p
pore sizz) either endemic to that plece or migraiad vis back-




Table 2. Seasonal and annual ranges and averages fcr chlorcphyll *a’, POC and
Suspar<ad Icad at Nettoor.

Station-1 Station-2 Siation-3 Sation-4
Pre- 1.14-7.89 263456 2.38-4.45 2.63-3.93
monsoon (3.01) (3.36) (3.13) (3.36)
Chl "a’ {casoon 1.344.27 0.50-.16  1.29-536 1.60-3.31
mg/m’ (2.89) (2.40) (2.67) (2.32)
Post 0.06-2.10 1.01-2.92 1.07-2.29 1.02-1.89
monsoon  (1.57) ~ +  (2.05) (1.57) (1.59)
Annual 0.06-7.89 "' 0.90-55 1.07-5.86 1.02-3.93
(3.18) (2.58) (2.48) (241)
Pre- 1.13457 1.83-5.80 1.20-3.53 1.45-4.54
monsoon (2.80) (3.638) (1.97) (2.63)
Monsoon 1.734.03 0.69-3.28 1.13-3.94 0.63-3.28
(2.62) (2.20) (2.48) (1.89)
POC Post 0.82-1.76 0.25-2.46 0.50-1.64 0.88-2.84
mg/l monsoon  (1.32) (1.37) (0.84) (2.16)
Annual 0.82-4.57 0.25-5.80 050-3.94 0.63-4.54
(2.29) (2.39) (1.96) (2.20)
Pre- 38.82-49.68 7.56-71.32  7.44-63.16 11.54-75.08
monsoon  (44.53) (42.99) (40.09) (48.79)
Monscon 2.50-39.92 6.35- ‘0 0 430-23.32 2.70-26.40
' (25:?-3,' i l.;" pid.ey) (17.05)
S.L Post 340410388 "9 52:89.80 29.52-79.40 19.16-93.80
myfdl . monscon (:2. t3) (53.33) (46.59) (52.29)
Annual 2.53-103.88 6.35-86.60 4.30-79.40 2.70-95.80
37.79) (36.76) (31.89) (37.13)

water 0 s22 aad or estuary, might be respoasitle for higher
graducticn in mangrove region.

The POC and the suspended load also showec higher
values. Hicher PCC showed a good standing crop and thereby
stowing h: -h lu.. susammg cap*bu-w of (hcs- \w::rs Thc

the state of tide :md season, lhls may be onfmat:d from
domestic sewace 2nd mangrove vegetation. The FCC was
Richer in the mangrove region when compared to cuier areas
of Cechin rs. This may be attributed to the autec-
thonous contibeticn resulting from primary preduction and
allocthonets conmibution by transpertation of materials from
upstream seLres.

References

1.Qusim S Z
pigments of Cackin backwaters ducing the monsoon months.

Buil Moer Sci 17(1): 95,

39

2 Ramaghas V, Subramanian B R and Verugepalan V K. 1976. The
siguificance of nannoplankton in primary production in Porto
Novo waters. Mahasagar, Bull. Nai~. Ins:. Oceanogr. Vol. 8,

Nes, 3 & 4: 171-181.

3. Stamus Report on Marine Pollution, 1993, Vol. 1 & 2. DOD Uait
for eavironmental monitorirg programime. N1O Regioral Cza-
t= Cochin.

and Reddy C V G, 1967. The estimation of plant

4. Sundarary) V and Krishnamurthy K. 1973, Photosynthetic pig-
mests and primary production. Curr. S:i. 42 (6): 185-188.

5. UNESCO, 1966. Detenmination of photesynthetic pigments in sea
watzr. In: Monogrephs on ocecrnogrez#ic methodology-1.

6. Wakeel S K E. and Riley J P, 1957. The dz:zrmination of organic
cutod in masine muds. J. Du-Conse:l. 22: 180-183.

a



