The Zoologist Vol. 7: 213-218 (2009)

THE POPULATION DYNAMICSOF THE PROROCENTRACEAE,
GONYAULACACEAE PERIDINIACEAE, EUGLENOPHYCEAE AND CERATIACEAE,
INALAGOON BORDERING HEAVY INDUSTRY INLAGOSSTATE, NIGERIA

"1IClarke, E., *Olarinmoye, O.,2Aderinola, J. and *Adeboyejo, A.O.
Department of Fisheries, Lagos Sate University, Lagos, Nigeria.
2Department of Zoology, Lagos State University, Lagos, Nigeria.

Abstract

Aninvestigation into the dynamicsof Protozoan populationsin Ologelagoonwascarried out for aperiod
of 24 months. It coveredidentification, diversity and € ucidating theinfluence of somephysica and chemica
parameters on temporal abundance and spatial distribution of the Protozoa. Four villagesaround the
lagoon were sampled using standard techni ques. Data obtained were statistically analyzed using linear
regression and hierarchical clustering. Five protozoan popul ationswereidentified. The Pearson'scorrelation
coefficient showed that positive correl ation occurred between the protozoaand Salinity (r = 0.043) and
with surface water dissolved oxygen (r = 0.300). The correlationswere positivewith NO3-N at I biye
(Rsq=0.022) and Gbanko (Rsq=0.013), PO4-Pat Ibiye (Rsq=0.258), K at Idoluwo (Rsq=0.295) and
SO,-Sat Oto (Rsq = 0.945) and Gbanko (Rsq = 0.456). The most dominant specieswas Phacus (29%)
followed by Prorocentrum sigmoides (14.2%). The protozoan popul ationsin Ologe lagoon, were patchy
inspatial distribution, undergo seasona perturbationsand were highly influenced by nutrient inputsfrom
Agbaraindustria estate and surrounding farmlands.

Introduction

Ologe lagoon is of great socio-economic
importance (aquaculture, fishing, sand dredging
and drainage) to the varioustownsand villages
borderingit, especially, asit drainsriver Owo,
intowhich partidly treested/untrested effluentsfrom
the Agbaraindustrial state is discharged. The
effluents of these factories/industries are
dischargedinto OlogeL agoon all-year round after
sometreatments. Itistherefore of great economic
importance not only to Lagos Stateand Nigeria
but to the entire coastal countriesof West Africa
asecological catastrophes occurring upstream,
could havegrievous consequencesdown stream,
(through bicaccumulation of chemicasinaquatic
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organismintheupper echel on of thefood chain)
if not checked.

This study isaimed at elucidating seasonal
fluctuations of ecological parametersin ologe
lagoon and to establish the distribution pattern,
abundance and seasonal variationsin thetotal
protozoan populations, relating to prevailing
abioticfactors.

Materialsand Method

A GPS model - 12 was used to mark the 11
sampledtations, such that sampleswerecollected
from exactly the samelocationson al sampling
daysand to measuretheinter-station distances
and altitude above sealevel. Sub-surfacewater
sampleswere collected from January, 2001 to
December 2002 for physical, chemical and
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phytoplankton andysis. Thesampling densty was
for onesamplein anaverageof 1.44km-9.28km
along transects designed to cover the whole
lagoon system including portions relatively
unaffected by human activity. Sdinity, conductivity
and surfacewater dissolved oxygen concentration
wereanayzed usngtheHoribaU 10water quality
checker, in-situ bottom water dissolved oxygen
concentration and bottom water temperature
wereanayzed usingtheY Sl model 7 dissolved
oxygen / temperature meter. Other physical
parameterswere measured in-situ according to
standard methods (APHA, 1980)1, using a
mercury-in-glassthermometer for air and surface
water temperature and a sechi disc for
trangparency. A sandard phytoplanktonnet (55um
mesh size) was hand-dragged from amotorized
canoefor ten minutes at each sampling stationto
concentrate sub-surface plankton. Collected
samples were fixed and preserved, using 4%
formalin. Enumeration wasdone per unit areaof
thefloor of aSedgwick rafter counting chamber
while the identification was done using the
taxonomic keys by Chapman et al, 1981and
Marshall eta, 1982.

Dataobtained wereanalyzed using:

(@ Linear regressontodecipher therdationship
between plankton population flush/crash,
physical and chemical parameters and
nutrient imputesinto Ologelagoon.
Absolute correlation between vectors of
vauesof theindividua organismswasdone
using the Pearson methods, to produce a
proximity matrix

(b)
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Results
The Protozoan Abundance and Distribution
Some physical and chemical features and
protozoan speciesof Ologelagoonwerestudied
for aperiod of 24 months. Thepatid and seasond
variationsof themean annua air (29.6), surface
water (28.5) and bottom water temperature
revealed an ecotond differenceat samplestation
4 (Oto bridge). The annual mean secchi disc
trangparency was0.62mwithaminimumof 0.2m
a gation 10in December and amaximum of 1.5m
at sample station 4 in august. Salinity ranged
between 0.05ppm and 0.6ppm with an average
measure of 0.17ppm. Therange of the Surface
water dissolved oxygen isbetween 2.0 mgl to
8.2 mgl-1 with amean of 5.6 mgl-1 while the
bottom water dissolved oxygen ranged between
1.0 mgl*to 5.8 mgl* and amean of 4.44 mgl!
.Thepower of hydrogen (pH) had aminimum of
4.8 and amaximum of 8.5 with amean of 6.8.
Theaveragemeasure of conductivity was632.7
mhoms/ cm?whilethe range was between 124
mhoms/ cm?and 1656 mhoms/ cn?.
Membersof the phylum protozoadisplayed a
heavy spatial preponderance throughout the
period of study in the lagoon. Most of the
protozoonswere abundant for most part of the
period of study, except for Ceratium sp., which
wasarainy season ephemera (Figurel).
Twenty different protozoan species were
observed belonging tofivedifferent families. The
familiesincluded Prorocentraceae (Prorocentrum
sigmoides - 14.2%, P. micans - 7.2%, P.
rostratum - 2%, and P. lima - 10.2%),
Gonyaulacaceae (Gonyaulax sp. 3%),
Peridiniacese (Peridiniumsp. 6.8%), Ceratiaceae
(Ceratium sp 8.4 %.) and Euglenophyceae
(Phacus sp. 29% and Chilomonas sp.8.2%).
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Figure 1. Seasonal variation in the population of protozoans
in Ologe lagoon within the period of study.
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Theperson'scorreation coefficient ("r* vaues)
between totd population of Protozoon'sand some
physical and chemical parameters showed
negative correlationsfor transparency (-0.067),
air temperature (-0.345), surface water
temperature (-0.242), bottom water dissolved
oxygen (-0.094),. Depth (-0.004), pH (-0.324),
conductivity (-0.111) andrainfall (-0.024) witha
highleve of sgnificancefor transparency (0.754),
bottom water dissolved oxygen (0.662),
conductivity (0.606), and rainfall (0.945)
positively correlated with thetotal population
included, Salinity (r =0.042) with highlevel of
significance (0.842) and surfacewater dissolved
oxygen (r =0.300) withlow level of sgnificance
(0.155).

Partial Regressopm Plot

Linear regression plotsfurther showed that the
total population of the protozoa were mainly
influenced, and only increased with anincreasein
the value of surface water temperature and
conductivity. Thetota protozoan population had
anear neutral (zero correlation) withthe surface
water dissolved oxygen (SDO) and therefore
doesnot significantly vary with achangeinthe
leve of SDO. Theplotsshowed postivesgnificant
relationshipsbetweentotal protozoan population
and nitrate-nitrogen (NO,-N) at Ibiye and
Gbanko (Table1).

Table1. Showingtherelationship (Rsq values) between thetotal protozoan population and NO,-N, PO,-P, K and
SO,-Sat Idoluwo, Oto, I biyeand Gbankor epresenting Upstream, Midstream and Downstr eam sector sof Ologe
lagoon withintheperiod of study.

Total Protozoan
Population/Nutrient

Corrélations IDOLUWO OTO IBIYE GBANKO
(NO,-N) -ve( Rsq =- 0.0521) 0.0003 +ve(Rsy=0.0216)  +ve(Rsy=0.0133
(PO,-P) -ve(Rsg=-0.1317) 0.0001 +ve(Rsg=0.2582) -ve(Rsq=-0.0225)
K) +ve(Rsg=-0.2952) -ve(Rsg=- 0.1578) -ve (Rsg=- 0.0033) -ve(Rsg=-0.0784)
(SO,-9 -ve(Rsg=- 0.2108) +ve (Rsg= 0.0945) -ve(Rsg=-0.3495)  +ve(Rsy=-0.45666)
Discussion Kempet a (2001) aso buttressed the nutrient-

Thehighly concentrated assemblage of Protozoa
showed high densities and diversity but short
durationof occurrence, whichismost likely aresult
of perturbationsfrom the nutrient containing-
effluentsdischargedinto thelagoon.
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supply/ increase-in-biomass-hypothesisin their
work on Nutrient enrichment, habitat variability
and trophic transfer efficiency insimplemodels
of pelagic ecosystems. Their simulation
experiments revealed that trophic transfer
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efficiency (TTE = zooplankton growth per unit
phytoplankton production) tendsto be enhanced
withincreased variahility of resources, particularly
at low nutrient levels. Numerical and analytical
studiesalso showed that, regardless of resource
variability, these model formulationsproducea
trend of initia enhancement of trophic efficiency
with increasing nutrient levels, followed by a
marked reduction in efficiency beginning at
moderately eutrophic conditions. Thisprecipitous
drop in trophic efficiency is attributable to a
saturation of the ability of zooplanktonto utilize
theincreased primary production associated with
nutrient enrichment. Under these conditions, an
increasing fraction of the primary productionis
shunted to microbial food chainsand associated
respiratory losses. The steepnessof thisreduction
introphic efficiency with nutrient enrichment is
related to the strength of predation (or disease)
control at upper trophic levels. Model
formulationssimulating moreintense top-down
control (i.e. increasing mortality rates with
increasing zooplankton abundance) resulted in
sharper declinesin TTE withincreasing nutrients.
Kemp et al (2001) speculated that these model
results may help to explain how observed
reductionsinrelativefishyield (per unit primary
production) in many shallow nutrient-enriched
eduariesandlakesarerdaedtointeracting effects
of cultural eutrophication and intensefisheries
exploitation. Furthermore, they surmisedthat these
relationshipsare robust characteristics of most
existing aquatic ecosystem models. These
situations agree with Lewis (1979) on
zooplankton community andyss, Ovie(1987) and
Ovie(1993) in hiscontributionsto zooplankton
community studies of some water bodies in
Nigeria
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Concluson

Theresultsherein, show that Ologelagoonisa
tropical, shallow, eutrophic and predominantly
freshwater aguatic habitat with sdinity incressing
downstream. Thelagoonisendowed withabroad
diversity of protozoan species which showed
patchinessin spatia distribution. It under-goes
seasond perturbationswhichweremademanifest
by thesigmoid and irruptive distribution of the
protozoan species. The diverse protozoan
populationswere highly influenced by nutrient
inputs from the Agbaraindustrial estates and
surrounding farm landsand Themost Significant
nutrient imputesinto the lagoon are dissolved
inorganic nitrates, sulphates, phosphates and
potassum.
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