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ABSTRACT

The Effects of Flood on Amassoma Flood Plain SedsniRiger Delta, Nigeria was studied for a periofdsix
months (November — December, 2012 and January, #01Be dry season and April, May and June; 20dr3ttie
Wet season) and compared with previous resultsmddan the study area. A total of forty-three (48)toplankton
species belonging to five (5) families were presdémth before and after flooding. These include:
BACILLARIOPHYCEAE: Meloira granulate, Melosira vams, Melosira distance, Melosira pusila, Naviicula
viridula, Nitzischia sigma, Cyclotella operculat&yclotella omata, Cosinodiscus lacustris, Cymbedtaa,
Fragilaria intermedia, Gyrosigma acuminatum, Pinawi& horealis, Amphora ovalis, Synedra ulna, Steplthscus
asroea and Tabellaria fenestrrata; CHLOROPHYCEABIV@X aureus, Volvox globator, Coelastrum reticalat
Closterium intermedium, Closterium pervulum, Cldste gracile, Crusigenia puadrata, Crusigenia trate,
Netrium digitatus, Netrium intermedium, Gonatozygmuleatum, Spirogyra sp, Spirotaenia condensatd a
Desmidium sp; CYNOPHYCEAE: Anabaena spiroides, aead affinis, Anabaena arnoldii, Oscillartoria
lacustris, Oscillartoria princeps, Raphidiopsis ntedanea, Rivularia sp and Lymbya limnetica,;
CHRYSOPHYCEAE: Dinobryon sertularia and XANTHOPHXEE Trbonema minus and Tribonema viridis.
Phytoplankton population also decreased drasticafer the flooding though there was no significaatiation
between sampling stations.
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INTRODUCTION

Phytoplanktons are plants (microscopic), driftirtgtlee mercy of water current [1]. They constitube tprimary
producers of aquatic ecosystems. They convertémticadiant energy of the sun to chemical energhiénpresence
of nutrients like phosphorous, nitrogen, iron, meamgse, molybdenum and zinc. They are restrictede@phetic
zone where there is enough light for photosynthddig distribution, abundance and diversity reftbet physico-
chemical conditions of aquatic ecosystem in genaral its nutrient statue in particular [1]. In thquatic
ecosystem, the phytoplankton is the foundatiorneffbod web, in providing a nutritional base fooptankton and
subsequently to other invertebrates, shell fish farftsh [2]. The productivity of any water body determined by
the amount of plankton it contains as they arerttagor primary and secondary producers [3]. Townsendll
(2000) reported that plankton communities servbaages for food chain that supports the commenshéfies [4].
Davieset. al (2009) had also reported that phytoplankton comities are major producers of organic carbon in
large rivers[3], a food source for planktonic camgus and may represent the primary oxygen sourdewn
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gradient Rivers. Phytoplanktons are of great irtgrare in bio-monitoring of pollution [3]. The didtutions,
abundance, species diversity, species composifittmlegohytoplankton are used to assess the biabgitegrity of
the water body (Townsergt al. 2000). Phytoplankton also reflects the nutrieatust of the environment. They do
not have control over their movements thus theyotiescape pollution in the environment. Barne80})9eported
that pollution affects the distribution, standirrge and chlorophyll concentration of phytoplank{bh

Fertilization may not be the only reason for eufiioption or excessive growth of planktons in poratewr surface.
The growth of certain species of blue green algaeh sas Microcystis Anabaena, Tracheiomonand the
dinoflagellate,Gymnodiniumform dense scums in surface waters. These areraty way due to fertilization.
Such growth can be the primary cause of fish kilbbnds. Dense growths of these algae absorbftoeatthe
sunlight, causing a sharp rise in temperature dfasa waters. This rise causes a shallow thermatifstation
because light wind stiffed on only top waters. Heavy concentration of algae prevents the penetrati light for
photosynthesis to depths below 1m. This causesi@mondition in the deep areas, resulting in fislls. The
water becomes brown in colour with most of the klan dead. No soluble phosphate is present irtapdayer.
The kills may have resulted from lack of oxygen &igh concentration of free carbon dioxide.

Phytoplankton scum can be controlled by, avoidirgessive concentrations of phytoplankton scum ealhec
microcystison surface waters of fishponds. When such sumsaapgissolved oxygen should be measured daily to
ensure that oxygen is present in depths below &ignm

Light penetration and distribution of dissolved g&p in ponds can be facilitated with copper tetosokohate (vi)
in one or two applications, a week. The quantitcapper tetraoxosulphate (vi) (CugOn waters with 25ppm
hardness is 800g/hectare surface area. The disadpais that, it adds to the total Biochemical gety demand
BOD in the water. Nutrients may later recycle aralise heavy scum. Biological control using hentEso
(plankton feeding fishes) appear more promising.

Floodplain or flood plain is an area of land adjgde a stream or river that stretches from thekbaf its channel
to the base of the enclosing valley walls and erpees flooding during periods of high dischardeincludes the
floodway, which consists of the stream channel atidcent areas that actively carry flood flows dstneam, and
the flood fringe, which are areas inundated byftbed, but which do not experience a strong cutrémtother
words, a floodplain is an area near a river or@ash which floods when the water level reachesdflsiage. Flood
plains are made by a meander eroding sidewaysegstthvel downstream. When a river breaks its baarid
floods, it leaves behind layers of alluvium (sifhese gradually build up to create the floor ad flood plain.
Floodplains generally contain unconsolidated sedisjeoften extending below the bed of the streahes€ are
accumulations of sand, gravel, loam, silt, andlay,cand are often important aquifers, the watemafr from them
being pre-filtered compared to the water in theriv

Geologically ancient floodplains are often représdnn the landscape by fluvial terraces (Fig. These are old
floodplains that remain relatively high above theegent floodplain and indicate former courses ddtr@am.
Sections of the Missouri River floodplain taken thyg United States Geological Survey show a gredetyaof

material of varying coarseness, the stream beddeen scoured at one place and filled at anbtheurrents and
floods of varying swiftness, so that sometimesdkposits are of coarse gravel, sometimes of find sa of fine

silt. It is probable that any section of such dowil plain would show deposits of a similar chaea.

The floodplain during its formation is marked byanedering or anastigmatic streams, ox-bow lakeskaydbus,
marshes or stagnant pools, and is occasionally ety covered with water. When the drainage systesiceased
to act or is entirely diverted for any reason, floedplain may become a level area of great feytilsimilar in
appearance to the floor of an old lake. The floadpdiffers, however, because it is not altogeftesr It has a
gentle slope down-stream, and often, for a distafroen the side towards the centre. Floodplains sapport
particularly rich ecosystems, both in quantity alersity. Amassoma forests form an ecosystem &ggacwith
floodplains. They are a category of riparian zooesystems. A floodplain can contain 100 or evé®Q times as
many species as a river. Wetting of the floodptil releases an immediate surge of nutrients:ettefs over from
the last flood, and those that result from thedaj@composition of organic matter that has accuredlsince then.
Microscopic organisms thrive and larger specieereatrapid breeding cycle. Opportunistic feedeertigularly
birds) move in to take advantage. The productionudfients peaks and falls away quickly; however shirge of
new growth endures for some time. This makes flteodp particularly valuable for agriculture.
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Fig 1 Anatomy of a Floodplain

The word "flood" comes from the Old English </wiRifl_English_language> /flod/, a word common to Garit
languages (compare German /Flut/, Dutch /vloedhftbe same root as is seen in /flow, float/; alsmgare with
Latin /fluctus/, /flumen/). Deluge myths are mytdlictories of a great flood sent by a deity oridsito destroy
civilization as an act of divine retribution, anet deatured in the mythology of many cultures. E®can also occur
in rivers, when flow exceeds the capacity of tiverichannel, particularly at bends or meanderoddmften cause
damage to homes and businesses if they are placedtiral flood plains of rivers. While flood daneagan be
virtually eliminated by moving away from rivers aother bodies of water, since time out of mind, plechave
lived and worked by the water to seek sustenandecapitalize on the gains of cheap and easy tewetlcommerce
by being near water. That humans continue to inhatgas threatened by flood damage is evidencetiieat
perceived value of living near the water exceedsctist of repeated periodic flooding [6].

Floods (Plate 1) are also known to renew wetlarehsawhich in turn host a wide range of flora andnéa

Preventing flood waters from entering such wetlamdas will create imbalance to the natural statehofgs

resulting in destruction of natural habitats andreextinction of various species of animals anatslaFloods play
an important part in various ecosystems. Humaresgetare, should be careful when they try to prex@ntontrol

floods. Oftentimes, human intervention causes rharen than good [7]. Flooding of the rivers in tloaiotry is not
uncommon; the September 2012 devastating flood hwhias clearly a natural disaster was a pointerrior p
preparations being a proactive effort at mitigatafnimpacts of such disasters, but little inforroatiexits on how
these flood events affect water and overbank sediogality within the affected areas.
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Platel. Cases of flooding in Nigeriain Amassoma flood plain

Floods are caused by many factors: heavy rairtiadhly accelerated snowmelt, severe winds over mvateusual
high tides, tsunamis, or failure of dams, leveetention ponds, or other structures that retairew&looding can be
exacerbated by increased amounts of imperviousaeiidr by other natural hazards such as wildfissch reduce
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the supply of vegetation that can absorb rainRekiodic floods occur on many rivers, forming areunding region
known as the flood plain. During times of rain, soof the water is retained in ponds or soil, sosnakisorbed by
grass and vegetation, some evaporates, and thiearests over the land as surface runoff. Floodsioehen ponds,
lakes, riverbeds, soil, and vegetation cannot &bstirthe water. Water then runs off the land iramfities that
cannot be carried within stream channels or rethinenatural ponds, lakes, and man-made reservabsut 30

percent of all precipitation becomes runoff and #rmount might be increased by water from othesdloausing
factors.

River flooding is often caused by heavy rain, somes$ increased by melting snow. A flood that rissgsdly, with
little or no advance warning, is called a flastofloFlash floods usually result from intense rdirdger a relatively
small area, or if the area was already saturatad firevious precipitation. Even when rainfall iatizely light, the
shorelines of lakes and bays can be flooded byrsevmds that blow water into the shore areas. @baseas are
also sometimes flooded by unusually high tideshsag spring tides, especially when compounded gl hiinds
and storm surges. Tsunamis which are high, largeesyatypically caused by undersea earthquakesaniaic
eruptions or massive explosions also cause flood.

There are many disruptive effects of flooding omlam settlements and economic activities. Howeveodt (in
particular the more frequent/smaller floods) cavodiring many benefits, such as recharging groustgnyvmaking
soil more fertile and providing nutrients in whiiths deficient. Flood waters provide much neededer resources
in particular in arid and semi-arid regions wherecgpitation events can be very unevenly distriduteoughout
the year. Freshwater floods, particularly, playiraportant role in maintaining ecosystems in riverrors and are
a key factor in maintaining floodplain biodiversiiooding adds a lot of nutrients to lakes anénswvhich leads to
improved fisheries for a few years; also becaugbetuitability of a floodplain for spawning (létpredation and a
lot of nutrients). Fish like the weather fish malse of floods to reach new habitats. Together f¥isth birds also
profit from the boost in production caused by flowd Periodic flooding was essential to the wellrigeof ancient
communities along the Tigris-Euphrates Rivers,Nile River, the Indus River, the Ganges and thdoYeRiver,
among others. The viability for hydrological basedewable sources of energy is higher in flood gn@yions.

MATERIALSAND METHODS

Study Area

The Niger Delta (Fig. 1) covers 20,000 km2 withiretlands of 70,000 km2 formed primarily by sediment
deposition. Home to 20 million people and 40 d#farethnic groups, this floodplain makes up 7.5%\igferia’s
total land mass. It is the largest wetland and taais the third-largest drainage basin in AfricdheTDelta's
environment can be broken down into four ecologmahes: coastal barrier islands, mangrove swamgster
freshwater swamps, and lowland rainforests [8].sTimcredibly well-endowed ecosystem contains onehef
highest concentrations of biodiversity on the ptaie addition to supporting abundant flora andnfauarable
terrain that can sustain a wide variety of cropmber or agricultural trees and more species shisater fish than
any ecosystem in West Africa [9]. The region coeildgberience a loss of 40% of its inhabitable teriaithe next
thirty years as a result of extensive dam consbmadh the region. The carelessness of the oil stiguhas also
precipitated this situation, which can perhaps bst lencapsulated by a 1983 report issued by theQ\Nohg
before popular unrest surfaced. There has beesldlepoisoning of the waters of this country and tiestruction
of vegetation and agricultural land by oil spill&iesh occur during petroleum operations. But sideeihception of
the oil industry in Nigeria, more than twenty-fiyears ago, there has been no concerned and effexfiut on the
part of the government, let alone the oil operattwscontrol environmental problems associated whthindustry
[10]. It is estimated that:

» 1.5% of the country is at risk from direct floodifrgm the sea

» About 7% of the country is likely to flood at leastce every 100 years from rivers

* 1.7m homes and 130,000 commercial properties, wardkre than £200 billion, are at risk from riverawastal
flooding in England

* Many more properties are also at risk from flastods.
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Fig.1 Location of the Niger Delta

Sample collection

The study was carried out in Amassoma flood plainthe Niger Delta of Nigeria for a period of sixomnths
(November — December, 2012 and January, 2013 fodtls season and April, May and June; 2013 for\iret

season) and compared with results obtained by Eze2001[11] and Abowei, 2010 [12]. Four samplirigtions
were established along the length of the Amassoiaar Rvhenever, it was accessible by road. In eafcthe

sampling stations, qualitative sampling of the acefwaters was carried out by towing the net sldwelyind a boat,
at one to three knots for ten minutes. If all wegter is filtered through the net (assuming no ging of mesh by
phytoplankton), the volume of water filtered canclaéculated using the formula:

V = L

Where, r = the radius of the hoop atftbet of the net
L = the distance through which the net is hauled.

Hauls of this type are often used to assess thatigpaf plankton in a given water column, but thesre
inaccuracies. The nets have been modified witbdiflow meters. These nets also collect the lazgeplanktons.

A quantitative method of sampling plankton populas is to centrifuge a small water sample and cadbet

plankton in it. Although it is better to examireetplankton alive; examination is delayed for thesprvation of the

sample. Lugols iodine (10gm of iodine added tok2@igd increased to 200ml of,® plus 20g acetic acid) or ten
percent neutral formalin is used as fixative. Pheservative is added in the ratio of 1:100ml.

In a rough field method, developed for estimatibplankton, 50 liters of water are collected froiffatent sections
of the pond. These are filtered through an organ@ muslin ring net with a 2.45cm diameter glggecimen tube
tied to the lower narrow end of the net. Add achinf common salt to water in the tube. Detachttihe from the
net. Within 15-20 minutes of post salt additidre plankton settles at the bottom of the tube.

If the resultant sediment is from 6.4 to 8.5 mntha# tube, 50,000 to 75,000 spawn per ha can bé&estda the
pond. The animal or plant nature of plankton féedentiated by, either a pace brownish (zooplanktor greenish
(phytoplankton) color. The plankton in the tuben dze fixed in 2% formalin for detailed study. larc be
concentrated into the Sedgwick — Rafter countingnadber. Carefully position the cover glass over cthamber
without forming an air bubble. The glass diagonaltyoss the chamber and slowly rotating the colassgas the
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sample is introduced from the pipette.

Place the counting chamber beneath the microssepest a random microscope field, identify and ¢qaianktons
seen within the ocular micrometric grid using agpiate keys. Repeat this procedure at least teesti

Calculation:
The Sedgwick Rafter counting chamber contains 11@8émm long, 20mm wide x 1mm deep).

No of planktons per ml = 10@0T
AN

Where,

T = Total number of plankton counted

X = concentrate volume (ml)

A = Area of grid in (mm)

N = Number of grids employed
1000 = Area of the counting chamber, n fjnn

In well managed ponds, with high nutrient concerdrs; there is a dense algal growth. Such ponde kdanser
algae communities than unmanaged ponds and otheahwaters [13].

RESULTS

Table 1 shows phytoplankton species present bafwdeafter flooding in the study area. A total aftyethree (43)
phytoplankton species belonging to five (5) fansili@ere present both before and after flooding. &haslude:
BACILLARIOPHYCEAE: Meloira granulate, Melosira varians, Melosira distze, Melosira pusila, Naviicula
viridula, Nitzischia sigma, Cyclotella operculat&yclotella omata, Cosinodiscus lacustris, Cymbédta,
Fragilaria intermedia, Gyrosigma acuminatum, Pina& horealis, Amphora ovalis, Synedra ulna, Steptiscus
asroeaand Tabellaria fenestrrata CHLOROPHYCEAE:Volvox aureus, Volvox globator, Coelastrum retitela
Closterium intermedium, Closterium pervulum, Cldsta gracile, Crusigenia puadrata, Crusigenia trate,
Netrium digitatus, Netrium intermedium, Gonatozygmuleatum, Spirogyra sp, Spirotaenia condensatd
Desmidium sp;CYNOPHYCEAE: Anabaena spiroides, Anabaena affinis, Anabaena ldiinoOscillartoria
lacustris, Oscillartoria princeps, Raphidiopsis ntedanea, Rivularia sp and Lymbya limnetica;
CHRYSOPHYCEAE:Dinobryon sertulariakand XANTHOPHYCEAE:Trbonema minusnd Tribonema viridis
Phytoplankton population also decreased drasticHligr the flooding though there was no significaatiation
between sampling stations.

DISCUSSION

Phytoplankton population also decreased drasticHligr the flooding though there was no significaatiation
between sampling stations. However Forty-three ispelselonging to 5 taxonomic groups were recordethée
study area. The phytoplankton composition was dateih byBacillariophceag(diatoms) with 18 species (41.9%).
Chlorophyceaenad 14 species consisting of 32.6@yanophyceadad 8 species consisting of 18.6%. The other
were Xanthophceaé2 species) an@hrysolpheadl specie) consisting of 4.7 and 2.3%, respectivEtys result is
higher than the reports from some Niger Delta svafakubuet d. (2000) recorded 17 species from Rivers River
Nun[14]. Yakubuet d. (2000) also observed 20 and 34 species fromhDi@sd Nkisa Rivers respectively [14]
while Erondu and Chinda (1991) reported 27 species New Calabar River [15]. However, the resultidé study

is lower than the reported 103 species from ImceR[L6]. This result compared favourably with tlepaorted 39
species in Lubara Creek [17] and 36 species ofgpgmkton from the Lagos Lagoon [18].
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Table1 Phytoplankton Species Present in the study area

Phytoplankton species Beftweding After Flooding
Station 1 Station 2 Station 3 Mean Station 1 Sta?io  Station 3 Mean

BACILLARIOPHYCEAE

Meloira granulata 49 74 122 82 12 - 18 10
Melosira varians 221 105 34 120 23 14 11 16
Melosira distance 332 435 217 261 12 07 23 14
Melosira pusila 311 276 233 273 16 8 2 9
Naviicula viridula 113 211 178 187 21 13 7 14
Nitzischia sigma 201 58 136 132 41 18 2 20
Cyclotella operculata 113 326 45 161 18 3 8 10
Cyclotella omata 171 44 69 95 7 3 9 10
Cosinodiscus lacustris 318 69 234 207 18 21 15 17
Cymbella lata 358 132 133 174 14 33 10 15
Fragilaria intermedia 221 231 23 158 3 12 7 10
Gyrosigma acuminatum 263 338 451 351 10 7 2 10
Pinnularia horealis 179 316 213 233 21 33 6 17
Amphora ovalis 180 143 32 118 11 16 3 10
Synedra ulna 58 111 56 75 5 21 13 13
Stephanodiscus asroea 47 98 42 63 - 2 1 1
Tabellaria fenestrrata 179 122 35 100 27 18 20 22
CHLOROPHYCEAE
Volvox aureus 106 76 87 90 17 8 3 9
Volvox globator 174 56 66 99 6 12 15 11
Coelastrum reticulata 177 85 54 105 4 26 13 14
Closterium intermedium 150 121 36 102 14 - 10 8
Closterium pervulum 107 43 22 57 2 5 - 2
Closterium gracile 157 97 43 99 11 9 6 9
Crusigenia puadrata 123 56 22 67 3 16 11 10
Crusigenia truncata 23 111 89 74 8 - 11 6
Netrium digitatus 75 54 96 85 15 8 2 8
Netrium intermedium 105 37 121 96 12 18 5 13
Gonatozygon aculeatum 129 73 42 64 3 15 4 7
Spirogyra sp 78 36 77 88 11 9 11 11
Spirotaenia condensata 123 43
Desmidium s 14¢€
CYNOPHYCEAE
Anabaena spiroides - 4 55 18 4 - - 1
Anabaena affinis 33 11 34 26 - 2 7 3
Anabaena arnoldii 111 43 - 51 3 6 6 5
Oscillartoria lacustris 27 22 - 16 9 10 8 9
Oscillartoria princeps 56 121 33 70 - 14 10 8
Raphidiopsis mediteranea 46 208 43 99 8 5 5 6
Rivularia sp 33 49 112 65 4 - 2 2
Lymbya limnetica 62 71 4 46 12 8 10 10
43 27 21 30 1 - 3 1
CHRYSOPHYCEAE
Dinobryon sertularia 45 - 3 16 - - 8 3
XANTHOPHYCEAE
Trbonema minus 65 2 - 22 13 1 1 5
Tribonema viridis 32 12 31 25 7 4 4 3

The result of this study, however, varies considlgrérom some other studies in Nigeria. Ogangbed. (2004)
reported 143 species in Elechi creek [19]. Dawesd. (2009) recorded 169 species in Elechi CreekdB{
Emmanuel and Onyema (2007) reported 82 speciegagod. Lagoon[2]. Furthermore, 19 Edogbolu and Akeley
Wokoma (2007) reported 198 species from NtawogbeekirPort Harcourt [19]. Phytoplankton abundance is
influenced by water temperature, velocity of cutrevailability of nutrient and light penetrationtd the water.
Yakubuet d. (1998) attributed influence of lotic environmentthe difference of total number of species rdedr

in Nun River [20].

The dominance of Bacillariophyceae in this studypas an unusual occurrence. Many phytoplanktonistubave
reported the dominance of Bacillariophyceae inrg\and creeks of the Niger Delta and Nigeria [1B3], [3], [16],

[15, [3], [17]. Margalef (1963) had reported thaesies with the highest self-sustaining natural masms of
natural increase usually become dominant [21]. Tiiay account with the widespread dominance of
Bacillariophyceae in both fresh and brackish waters
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