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Abstract: The chlorophyll-a dynamics and environmental factors of the Ologe lagoon, Lagos were investigated for
2 years (Feb., 2002 — Jan., 2004). The environmental indices reflected seasonal changes related to rainfall
distributive pattern and tidal seawater incursion. Air temperature (27-34 °C), surface water temperature (25-32°C),
transparency (24-76cm), total dissolved solids (48-294mg/l), salinity (0-0.5%e), conductivity (83-631uS/cm), pH
(5.8-8.1), total alkalinity (42-162mg/l), biochemical oxygen demand (0-28mg/l), chemical oxygen demand (6-
39mg/l), total hardness (62-342mg/l), cations, and heavy metals recorded increasing values in the dry season than
the wet months, while dissolved oxygen (7-12.7mg/l), total suspended solids (7-378mg/l), nitrate-nitrogen (0.02-
1.02mag/l), phosphate-phosphorus (0.03-1.79mg/l) and silicate (2.05-9.54mg/l) had higher values in the wet season
than the dry season. Estimation of phytoplankton biomass by chlorophyll-a concentration ranged from 0.1 to
64.5ug/l with mean value of 16.99ug/l. Values for chlorophyll-a were higher in the dry than wet season for the
lagoon. Analysis, using Pearson correlation co-efficient recorded positive relationship between chlorophyll-a values
and air temperature, surface water temperature, salinity, conductivity, total dissolved solids, pH, transparency,
biochemical oxygen demand, chemical oxygen demand, alkalinity, total hardness and cations. Analysis using
ANOVA showed significant differences in the sample means of physico-chemical parameters of effluent discharge
station (OL4) and the other stations within the lagoon at 5% level of probability. Recorded chlorophyll-a values
placed the Ologe lagoon between the mesotrophic and eutrophic status. It is suggested that increasing tidal influence
associated with reduction in rain events may have encouraged elevated salinities and created conditions for the
development of more algal cells, hence higher chlorophyll a records. [Journal of American Science 2010;6(12):327-
337]. (ISSN: 1545-1003).
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Introduction concentrations often indicate poor water quality and
Lagoons are ecologically and economically low levels often suggest good conditions (Ogamba et
important aquatic ecosystems in  South-western al., 2004). According to Lee (1999), higher
Nigeria. They provide natural food resources rich in phytoplankton biomass would directly reflect in
protein which includes an array of fish and fisheries. higher level of chlorophyll a in such regions method
They are also important in water transportation, to determine the amount of plant materials present in
energy generation, exploitation and exploration of a water sample is to filter out the phytoplankton,
some mineral resources including sand (FAO, 1969; count the cells and multiply the number counted by
Kirk and Lauder, 2000; Onyema et al., 2003, 2007; the average mass per individual cell from a sample
Chukwu and Nwankwo, 2004; Onyema, 2008a). (Sverdrup et. al., 2006).
Lagoons also inadvertently serve as sinks for the The immense ecological significance of
disposal of both domestic, municipal and industrial phytoplankton diversity studies especially in relation
wastes in the region. There are nine lagoons in South- to aquatic trophic relationships cannot be understated
western Nigeria namely: Yewa, Ologe, Badagry, (Smith, 1950; Lee, 1999; Nwankwo, 1984, 2004a).
lyagbe, Lagos, Kuramo, Epe, Lekki and Mahin Coastal areas are generally more productive than the
lagoons from the west to the east (FAO, 1969, Webb, open oceans because rivers and land run-offs supply
1958a; Nwankwo, 2004b; Onyema, 2008). nutrients along coasts and adjoining estuarine
Furthermore, chlorophyll a is an essential systems. With regard to the annual rates of global
plant and concentrations of it could be used to reflect primary production and productivity, Lagos offshore
algal biomass and hence, level of primary production. falls under the high productivity category (=300
Chlorophyll a can be an effective measure of trophic gC/m) (Sverdrup el al., 2006).

status (Lee, 1999). However, elevated chlorophyll a

327



Journal of American Science

2010;6(12)

Determination of primary production in the Lagos

Lagoon has primarily been by biomass
estimation using cells number of phytoplankton
(Nwankwo, 2004). With regard to chlorophyll a in
Nigeria, there exist a report by Kadiri (1993) on the
Ipkoba reservoir in Benin and another by Ogamba et
al., (2004) on chlorophyll a levels and variations in
the Niger Delta region. Hence studies in Nigeria
suing chlorophyll a method are limited.

At present, there is no report on any of the
nine lagoons of South-western Nigeria with regard to
the chlorophyll a method of estimation. The aim of
this study was to investigate the seasonality in
chlorophyll a concentration and relate findings to
environmental factors in the Ologe lagoon.

Material and Methods
Description of Study Site

The Ologe lagoon (Fig 1) is located in Lagos
State, Nigeria and is one of the nine lagoons in
South-western Nigeria (Webb, 1958; Nwankwo,
2004b). It is pressumbaly the smallest of the lagoons
in South Western Nigeria with a surface area of
9.4km?, and lies at the distal end of Badagry creek
between longitudes 6° 26’N to 6° 30’N and latitudes
3° 01’E to 3° O7’E. The main body of the lagoon
lies within Badagry Local Government Area and it
opens up to the Atlantic ocean via the Lagos Harbour
and Dahomey in the Republic of Benin. The major
source of water are River Owo with a source in a
town called Toto Owo where River Ore and Illo form
a confluent with River Oponu in Ogun State (Akanni,
1992). Seventeen stations were chosen for sampling
within the lagoon. The lagoon is shallow at most
points and is open all year round via the Lagos
habour to the sea (Hill and Webb, 1958; Sandison,
1966; Sandison and Hill, 1966). Like all parts of
South-western Nigeria, the Ologe lagoon is exposed
to two distinct seasons namely the wet (May -
October) and the dry (November — April) (Nwankwo,
2004b). Like all parts of South-western Nigeria, the
Ologe lagoon is exposed to two distinct seasons
namely the wet (May — October) and the dry season
(November — April) (Nwankwo, 2004b; Sandison and
Hill, 1966). The harmmattan, a short season of dry,
dusty North-East Trade winds experienced
sometimes between November and January in the
region reducing visibility and lowering assemblages
is the common macrofloral assemblages especially in
areas with reduced anthropogenic influence. The
lagoon deposits are varied, and are reflected in the
pattern and type of vegetation in the region. Most
parts of the Ologe lagoon are colonized by
recognizable riparian dense swamp rainforest
community dominated by raphia palms especially
Raphia hookeri, Elaeis guineensis, Acrotiscum
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aureum and Cocos nucifera (Akinsoji et al.,
2002).Very few mangrove communities are
recognizable around the Badagry creek end. Notable
fauna of the area includes amphipods, Oligochaetes,
few polychaetes, isopods, barnacles, oysters,
periwinkle, nematodes, fiddler crabs, crabs, among
others (Sandison and Hill, 1966; Onyema, 2008b).

Collection of samples
Collection of water samples

Twelve sampling stations were selected to
cover the lagoon area and for the collection of
sample. Table 1 shows the G.P.S location, names and
number of sampling stations. Monthly surface water
sample was collected for twenty-four consecutive
months for physico-chemical characteristics analysis
using 500ml plastic containers with screw caps.
Collection of samples from the stations was always
between 10 and 15hr each time. Water samples were
collected just a few centimeters below the water
surface at each of the twelve stations. The plastic
containers was then labeled appropriately and
transported to the laboratory immediately after
collection for further analysis. Water samples for
dissolved oxygen was collected also in 50cl bottles
and fixed on site with white and black ampoules.
The Pearson correlation Co-efficient matrix (Ogeibu,
2005) for the relationship between the different
environmental parameters and chlorophyll a were
obtained using SPSS 4.0.

Results

The minimum and maximum values
obtained for the estimates of environmental factors,
their means and standard deviation are presents in
Table 3. Also in Table 3 is whether each parameter
recorded higher values in the wet or dry season for
the two (2) years of study. Fig. 2 showed seasonal
variations in some environmental factors at four
selected stations each at the Ologe lagoon from Feb.,
2002 to Jan., 2004. Stations represented were
selected based on their importance as confluence
points and areas exposed to possible anthropogenic
stresses or not.

Air temperature values ranged between 27°C
to 33.5°C among all the sampled stations within the
study period. The highest air temperature (33.5°C)
was recorded at station OL1 (Idolowu) in March
2002, while the lowest was recorded at station OL14
(center of lagoon between Otto-ljaniki and OL6) in
August the same year. The lowest surface water
temperature estimated was 25.2°C (August, 2002),
the highest value obtained was 31.8°C (March, 2002.
The highest transparency value (76cm) was recorded
at station OL8 (between Ibiye and Obele) in March
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2002, while the lowest values (24cm) was recorded at
stations OL16 and OLIO (Asepe Mushin) in the
months of August and September 2003. Total
dissolved solids ranged between 48 to 294mg/I, with
the lowest value recorded in station OL5 (confluence
between Owo River and Ologe lagoon) in September
2003. The highest total dissolved solids value
(294mg/l) value was recorded at station OL1
(Idolowu) in March 2002. Total suspended solids
valued ranged between 10 to 378mg/1,10 (OL3-Otto
jetty in March 2003) and 378mg/l (OL10-Asepe
Mushin in September 2003). Rainfall volumes
showed both monthly changes and varied from one
year to the next. In the first year the highest rainfall
volume was recorded: highest rainfall volume (372.1
mm) was recorded in June 2002 and the lowest
rainfall volume (41 mm) was in February 2002. In
the second year the highest rainfall as in highest
rainfall volume (383 mm) was recorded in July 2004
and the least (0.6 mm) was in December 2003.

Hydrogen ion concentration (pH) values
ranged between 5.8 (station OL4-Owo River point
effluent discharge in the month of July 2002) to 8.16
(station OL11 in the month of March 2002).
throughout the sampling period. Whereas the lowest
conductivity estimated was 83 ns/cm and recorded in
OL5 (confluence between Owo River and ologe
lagoon) in September 2003, the highest value
obtained was621 nB/cm recorded in station OL11
(Gbanko) in March 2002, Salinity values ranged
between 0.00 (station OL4 (point of effluent
discharge), and 0.5 %, at station OL11 (Gbanko) in
March, 2002. Alkalinity values were between 42
(station OL4 -Owo river- point of effluent discharge
in September 2003) to 162 mg/l (station OL1
(Idolowu) in April 2002).

Dissolved Oxygen values ranged between 7
(station OL6 in March 2003) to 12.7mg/l (station
OL14 -centre of Ologe lagoon between Otto-ljaniki
and OL6 in the month of June 2002). Biological
Oxygen Demand values ranged between 3 (stations
OL12 (Ajido) and OL13 (between Ajido and
Idolowu) in September and October 2003
respectively) to 28mg/l (station OL3 (Otto jetty) in
April 2002). Nitrate-nitrogen values were between
(0.01 station OL4 (Owo river- point of effluent
discharge) in January 2003) to 1.02mg/l (station OL3
(Otto jetty) in June 2003). Phosphate-phosphorus
recorded between 0.03 (station OL17 in the month of
March 2002) to 1.79mg/l (station OL10 in the month
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of June 2003). Silica values fell between 2.05 (station
OL15 (between Ibiye and Idolowu) in March 2002)
and 9.54mg/l (OL11 (Gbanko) in the month of May
2003). Calcium levels were between 34mg/l (station
OL6 and OL8 (between Ibiye and Obele) in
September and October, 2003 respectively) to
228mg/l (station OL1 (Idolowu) in April 2002).
Magnesium estimates were between 10(at station
OL8 (between Ibiye and Obele) in September 2003)
and 76mg/I(station OL1 (ldolowu) in the month of
April 2002). Copper values was between 23.1(station
OL8 (between Ibiye and Obele) in July 2003) to
56.9nu/I(station OL11 (Gbanko) in the month of
March 2002 ).Iron levels ranged between106(station
OL17 in the month of September 2002) and
987nm/lI(station OL4 (point of effluent discharge) in
the month of March 2002) Zinc values ranged
between 2.62 station OL7 (lbiye) in August 2003)
and 30.88nw/I(station OL4 (Owo river end receiving
effluent) in the month of March 2002).

Fig 3 showed the spatio-temporal variations
in chlorophyll-a values at the different stations in the
Ologe lagoon from Feb., 2002 to Jan., 2004.
Chlorophyll-a values ranged between 0.1 to 64.5ug/l.
The highest concentration of chlorophyll-a (64.5nmg/1)
was recorded at station OL1 (Idolowu) in the month
of December 2002 while the lowest value (0.1 ny/l)
was observed at station OL4 (point of effluent
discharge) and OL5 (confluence between Owo River
and Ologe lagoon) in the month of June 2003. Mean
values for this parameter were comparatively higher
during the dry season than the wet season among all
sampling stations during the study period.

Analysis with correlation co-efficient matrix
(table 4), showed that chlorophyll-a concentration
had positive relationship with the following
parameters; air temperature, water temperature,
chemical oxygen demand, chemical oxygen demand ,

pH, salinity, conductivity, alkalinity, Nitrate-
nitrogen, Phosphate-phosphorous, silicate, total
dissolved solids, transparency, total hardness,

calcium, potassium, sodium, magnesium, copper,
iron, chromium and zinc, while negative association
were observed with dissolved oxygen and total
suspended solids.
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Table 1: G.P.S. locations and station names of sampled areas in the Ologe lagoon

Station No. Station name G.P.S. locations
Station OL1 Idolowu Latitude 6°28°.3 N, Longitude 3°05’.3 E
Station OL2 Between Idolowu and Otto-jetty Latitude 6°28°.6 N, Longitude 3°05’.5 E
Station OL3 Otto-jetty Latitude 6°29°.0 N, Longitude 3°06’.0 E
Station OL4 Point of effluent discharge Latitude 6 °29’.5 N, Longitude 3 °06°.0 E
Station OL5 Confluence of Owo River and Ologe | Latitude 6°30°.0 N, Longitude 3°06°.1 E
lagoon
Station OL6 Between station 5 and Ibiye Latitude 6°29°.3 N, Longitude 3°06°.0 E
Station OL7 Ibiye Latitude 6 °29°.0 N, Longitude 3°05°.6 E
Station OL8 Between Ibiye and Obele Latitude 6°29’.2 N, Longitude 3°06°.9 E
Station OL9 Obele Latitude 6 °28°.2 N, Longitude 3°05°.7 E
Station OL10 Asepe Mushin Latitude 6 °28°.6 N, Longitude 3 °06°.0 E
Station OL11 Gbanko Latitude 6 °28’.0 N, Longitude 3°05’.8 E

Station OL14

Centre of Ologe lagoon between otto-
jetty and station 6

Latitude 60,30°.5 N Longitude 30 06°.4 E

Station OL15

Centre of Ologe lagoon between Ibiye
and ldolowu

Latitude 60,30°.2 N Longitude 30 06’.6 E

Station OL16

Centre of Ologe lagoon between Obele
and Ajido

Latitude 60,29’.5 N Longitude 30 06’.0 E

Station OL17

Centre of Ologe lagoon between Asepe
Mushin and Gbanko

Latitude 60 ,28’.7 N Longitude 30 06’.7 E

Table 2: Summary of environmental factors and method/device used for their estimation.

Parameter/Unit Method/Device Reference
1. Air temperature (° C) Horiba U-10
2. Water temperature (° C) Horiba U-10
3. Transparency (cm) Secchi disc method Onyema 2008
4. Depth (cm) Graduated pole Brown 1998
5. Rainfall (mm) Acquired from NIMET, Oshodi,

Lagos

6. Total Dissolved Solids (mgL™) Cole Palmer TDS meter
7. Total Suspended Solids (mgL™)  Gravimetric method APHA(1998)
8. Total hardness (mgL™) Titrimetric method APHA(1998)
9. pH Electrometric / Cole Parmer Testr3

10. Conductivity (uS/cm)

Philip PW9505 Conductivity meter

11. Salinity (%) HANNA Instrument APHA(1998)
12. Alkalinity (mgL™) Titration method APHA(1998)
13. Dissolved oxygen (mgL™) Titration method APHA(1998)
14. Biological oxygen demand (mgL™) Incubation and Titration APHA(1998)
15. Chemical oxygen demand (mgL™) Titration method APHA(1998)
16. Nitrate — nitrogen (mgL™) Colorimetric method APHA(1998)
17. Phosphate — phosphorus (mgL™)  Colorimetric method APHA(1998)
18. Silica (mgL™) Colorimetric (DR2010) APHA(1998)
19. Sodium (mgl-1) Flame Photometer APHA(1998)
20. Potassium (mgl-1) Flame Photometer APHA(1998)
21. Calcium (mgL™) Titrimetric method APHA(1998)
22 Magnesium (mgL™) Titrimetric method APHA(1998)
23. Copper (mgL™) Atomic Absorption Perkin Elmer
Spectrophotometer Application
Perkin Elmer 5000 AAS (2002)
24. Iron (mgL™) Atomic absorption Perkin Elmer
Spectrophotometer Application
Perkin Elmer 5000 AAS (2002)
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25.

26

217.

Zinc (mgL™)

Chromium (mgl-1)

Atomic Absorption
Spectrophotometer
Perkin Elmer 5000 AAS
Atomic Absorption
Spectrophotometer
Perkin Elmer 5000 AAS

Perkin Elmer
Application

(2002)

Perkin Elmer
Application

(2002)

Chlorophyll a (ug/l)
Colorimetric Method
APHA(1998)

Table 3: A summary of the minimum, maximum and mean / standard deviation estimate values for environmental
factors from the Ologe lagoon (February, 2002 — December, 2004).

Parameter/ Unit Minimum|Maximum valueMean value + S.D. [Higher values reported in t
value In the---
1|Air temperature (0C) 27 34 31.10+0.22  |Dry season
2|Water temperature (0C) 25.2 31.8 29.01 £0.47 |Dry season
3|Transparency (cm) 24 76 51.54 +5.65 |Dry season
4|Depth (m) 3.2 7 4.4 \Wet season
5[Total Dissolved Solids (mgl-1) 48 294 139.23 +17.89 |Dry season
6|Total Suspended Solids (mgl-1) 7 378 184.36 + 14.90 |Wet season
7|Rainfall (mm) 0.6 383 137.37 \Wet season
8|Total hardness (mgl-1) 62 342 146.38 £ 26.52 |Dry season
9pH 5.8 8.1 6.92+0.14 |Dryseason
10|Conductivity (uS/cm) 83 621 256.59 + 36.65 |Dry season
11|Salinity (%o) 0.0 0.5 0.10+0.03 Dry season
12|Alkalinity (mgl-1) 42 162 100.20 £9.37 |Dry season
13|Dissolved oxygen (mgl-1) 7 12.7 9.08£0.42  |Wet season
14|Biological oxygen demand (mgl-1) 0 28 13.11+£1.79 |Dry season
15(Chemical oxygen demand (mgl-1) 6 39 21.34+£2.52  |Dry season
16|Nitrate — nitrogen (mgl-1) 0.02 1.02 0.44£0.08  |Wet season
17|Phosphate — phosphorus (mgl-1) 0.03 1.79 0.80£0.10  |Wet season
18|Silica (mgl-1) 2.05 9.54 5.07+0.45  |Wet season
19|Sodium (mgl-1) 2.6 22.7 30.82+6.13 |Dry season
20|Potassium (mgl-1) 0.1 7.6 8.71+1.78 Dry season
21|Calcium (mgl-1) 34 227 91,27 £17.89 |Dry season
22|Magnesium (mgl-1) 0.01 7.6 2.64 £ 0.62 Dry season
23|Copper (mgl-1) 0.02 0.06 0.03+0.001 |Dry season
24(Iron (mgl-1) 0.12 0.99 0.35+0.04 Dry season
25|Zinc (mgl-1) 0.002 0.03 0.01 +£0.001  |Dry season
26/Chromium (mgl-1) 0.001 0.04 0.02+0.002 |Dry season
27|Chlorophyll —a (ug/L) 0.1 64.5 16.99£7.83 |Dry season
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K 0,35] 0,52|-0,25| 0,80| 0,95| 0,69 0,63| 0,63| 0,94|-0,61|-0,52|-0,28| 0,74{-0,67|-0,56|0,64/0,97/0,25|0,93 1
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Mg 0,42] 0,57|-0,51| 0,92| 0,94| 0,79| 0,69| 0,70] 0,87|-0,55|-0,51)-0,11| 0,73-0,73|-0,68|0,63|0,99(0,20({1,00{0,94{0,99] 1
Cu 0,53] 0,70{-0,71{ 0,93| 0,88| 0,91] 0,91 0,91] 0,79|-0,76{-0,80|-0,32| 0,90(-0,92(-0,90/0,85|0,88|0,14/0,90(0,81/|0,88] 0,9 1
Fe 0,47] 0,63|-0,69| 0,92| 0,86| 0,87 0,91 0,91] 0,72|-0,79|-0,81)-0,36| 0,88/-0,89|-0,85|0,81|0,85|0,01|0,88(0,79|0,86|0,87/0,98 1
Cr 0,42] 0,61/-0,68| 0,88| 0,85| 0,87| 0,95| 0,95] 0,74/-0,86|-0,90|-0,49| 0,94{-0,95|-0,90|0,89|0,80(0,09/0,81(0,75/0,80] 0,8/0,97(0,97] 1
zn 0,50 0,70}-0,62| 0,78] 0,79| 0,84/ 0,98/ 0,97] 0,76|-0,84/-0,88|-0,62| 0,98(-0,97|-0,92|0,94/0,75|0,25|0,74(0,72|0,74| 0,7/0,91{0,90|0,95

Discussion

The characteristics of environmental factors
from this study shows clearly that the Ologe lagoon
experiences environmental gradients likened to a
tropical estuarine aquatic environments from year to
year (Hill and Webb, 1958; Webb, 1960; Sandison
and Hill, 1966; Kjerfve, 1994; Kirk and Lauder,
2000). Furthermore environmental factors of the
lagoon exhibited seasonal changes that were closely
related to the distributive pattern of rainfall of the
region. For instance during the wet season, reduced
levels for air and water temperatures, transparency,
salinity, pH, total dissolved solids, conductivity,
chloride, total hardness, sulphate, calcium,
magnesium, total dissolved solids and alkalinity
were recorded. Conversely, in the dry season the
values for these parameters increased. Reduced rain
events and its associated input of floodwaters from
rivers, creeks, adjoining wetlands and the effect of
tidal seawater incursion probably lead to this trend of
environmental gradients. Reduced phytoplankton
densities as reflected in chlorophyll a values in the
wet season may be linked to the low water clarity
which reduces the amount of light getting to
planktonic algal component for photosynthesis.
Higher chlorophyll a values recorded in the dry
season is a pointer to improved water clarity at this
time which probably allowed greater light
penetration. According to Suzuki et al. (2002), low
chlorophyll a values reflecting limited phytoplankton
growth in an investigation of a Mexican lagoon were

associated to dark water which reduced light
penetration into the lagoon considerably.
Pearson correlation  co-efficient  showed

positive correlation between chlorophyll a values,
salinity, total dissolved solids, alkalinity, pH,
conductivity, and total hardness values among others.
The flushing of planktonic algal forms towards the
sea through Badagry creek during the rains by flood
waters and hence dilution, could also account for the
low chlorophyll a values (phytoplankton densities)
recorded at such times. The range of chlorophyll a
values for the Ologe lagoon was between 0.1 and
55ug/l i.e between the mesotrophic and eutrophic
productivity status (Suzuki et al., 2002, APHA,
1998). Furthermore, Ogamba et al., (2004) reported a
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chlorophyll a range of 0.15 — 37.4ug/l for the wet
season and 0.10 and 40.28ug/l for the dry season in
the Elechi creek in the Niger delta. Kadiri (1993) also
reported a range of 4.20 - 35.20 mgm-3 for
chlorophyll a for the Ikpoba reservoir in Benin.
Kadiri (1993) reported on the seasonal changes in the
chlorophyll a situation of a shallow reservoir in
Benin, Nigeria.

Higher cloud cover situations attributed to the
rainy season have been noted to impair chlorophyll a
estimates (Kadiri, 1993) and phytoplankton biomass
(Nwankwo, 1988) in some parts of the country. On
the other hand, increases in insolation usually noted
in the dry season likely encourage higher
productivity, as recorded for this study. Furthermore,
Onyema et al. (2003, 2007), are of the view that
higher insolation, increased hydrological stability and
marine situation are important encouraging factors
for primary production in the Lagos lagoon.
According to Kadiri (1993) seasonal fluctuation in
abundance of phytoplankton is influenced by changes
in the physical and chemical properties of the water
which themselves can be dependent on rainfall.
Similarly, rainfall and salinity are known to regulate
the occurrence and distribution of biota in the Lagos
lagoon and its associated creeks (Nwankwo and
Onyema, 2003; Nwankwo, 2004).

Besides the ample availability of nutrients in
this region, values for chlorophyll a were
comparatively low especially in the peak of wet
season which likely indicated limited phytoplankton
production. Similarly, Dissolved oxygen levels
throughout the period of study were high, though
comparatively higher in the wet season than the dry
season as result heavy influx of freshwater from
adjoing rivers and creeks and lower temperature. It is
possible that higher primary productivity which
resulted in higher chlorophyll a values during the dry
season, did not revealed a similar trend in dissolved
oxygen values, as a result of masking of high
dissolved oxygen by higher biochemical oxygen
demand and higher temperature during this period . It
could therefore be inferred that variations in
chlorophyll-a values from this study were largely
determined by the trend and continuum of
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environmental characteristics of the lagoon which
varies seasonally.
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