www.abiosci.com

\ RESEARCH ARTICLE Annals of Biological Sciences
[ . *5 2014, 2 (3):1-7
N: 2348-1927

2

Effects of Flooding on zooplankton in Amassoma Flood Plain Niger Delta, Nigeria

Tawari CCt, Abowe J.F.N?, and CHARLES, E>

'Department of Fisheries and Livestock Producticefity of Agriculture, Niger Delta University,
Wilberforce Island, Bayelsa State, Nigeria
’Department of Biological Sciences, Faculty of SoéeNiger Delta University, Wilberforce Island,

Bayelsa State, Nigeria
"Corresponding email: cebealse@yahoo.com
(Received on:24-4-14) (Accepted on:6-6-14 )

ABSTRACT

The Effects of Flood on zooplankton in Amassomad-Rlain, Niger Delta, Nigeria was studied for aipé of six
months (November — December, 2012 and January, 018e dry season and April, May and June; 20dr3tlfie
Wet season) and compared with previous resultsimddain the study area. A total of seventeen (boplankton
species belonging to six (6) families were presefitoth before and after flooding. These includeADOCERA:
Alonella costata, Bosmina fatalis, Daphnia carinaophinia longippina and Moina cacrocapa; COPEPODA
Acanthocyclops viridi, A. carinetus, Cyclopps sienParacyclops afinis and P. fimbriatus; DACAPOD
CRUSTACEANS: Mystis sp; EUPHACIACEA: Meganicliplsasig PROTOZOA: Halteria sp, Spirostomum sp and
Tininopsis senensis; ROTIFERA: Brachionus falcaingd Brachionus calyciflorus. There was significdifterence

in zooplankton population between before and afteoding, but no significant difference between pghimg
stations (p> 0.5).
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INTRODUCTION

Zooplanktons are animal that drift in water coluriihey graze on primary producers and on organicisiéb the
water column and thereby play an important rolethie integration of energy budget of the ecosystém [
Zooplanktons are useful indicator of future fiskerhealth because they are a food source of orgaras higher
trophic levels (Daviest al 2008). The biomass, abundance and species divarfsizooplankton are used to
determine the conditions of aquatic environment Z2Joplankton organisms are identified as importamhponent
of aquatic ecosystems [3]. They help in regulatitggal microbial productivity through grazing andtire transfer of
primary productivity to fish and other consumerg fakogwu (2010) reported that by grazing on phiaogton and
bacteria zooplankton help in improving water qyal8]. Pinto-Coetucet al (2005) reported that zooplanktons are
considered indicators of water quality [5]. Zoojaoms make up an invaluable source of protein anaicids,
lipids, fatty acids, minerals and enzymes. They therefore an inexpensive ingredient to replacknfisal for
cultured fish [6].

Zooplanktons are of great importance in bio-moimiiprof pollution [7]. They are key component of inar
ecosystem. The nature of species occurring, diyetsiomass and season of maximum abundance ofaddpnic
organisms differ in water bodies [8]. The copepaogstaceans are free-living filter feeder zooplankind are used
in bio-monitoring of pollution. They are homoiosnmptthus any information of pollutants into the sgstem unit
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has effect on the metabolism of the fauna andaislb cause ecological disturbance in the systera.alundance
and species composition of zooplankton are useddess the biological integrity of the water bagigrney (1990)
reported that most zooplankton migrate upward fdmeper strata as darkness approaches and retiire deeper
areas at dawn [9]. Zooplankton density may be &chiby both turbidity (which limits phytoplanktongatuction

upon which the zooplankton depend) and by rivexflb0].

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 discharggincludes the
floodway, which consists of the stream channel agjdcent areas that actively carry flood flows dstream, 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 reachesflstage. Flood
plains are made by a meander eroding sidewaysegstthvel downstream. When a river breaks its baarid
floods, it leaves behind layers of alluvium (siflhese gradually build up to create the floor af flood plain.
Floodplains generally contain unconsolidated sedisjeoften extending below the bed of the streahesé are
accumulations of sand, gravel, loam, silt, andlay,cand are often important aquifers, the watemar from them
being pre-filtered compared to the water in theriv

Geologically ancient floodplains are often représdrin the landscape by fluvial terraces. Theseoltdloodplains
that remain relatively high above the present ffdaoh and indicate former courses of a stream.i@extof the
Missouri River floodplain taken by the United Stateéeological Survey show a great variety of matefizarying
coarseness, the stream bed having been scouree atace and filled at another by currents anddioof varying
swiftness, so that sometimes the deposits are axkeagravel, sometimes of fine sand or of fine Kilis probable
that any section of such an alluvial plain wouldwtdeposits of a similar character.

The floodplain during its formation is marked byaneering or anastigmatic streams, ox-bow lakestaydus,
marshes or stagnant pools, and is occasionally l=tetp covered with water. When the drainage sydtesceased
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 alikersity. Amassoma forests form an ecosystem &tgocwith
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 floodptait releases an immediate surge of nutrients:ettefs over from
the last flood, and those that result from theda@composition of organic matter that has accuredlsince then.
Microscopic organisms thrive and larger specieereatrapid breeding cycle. Opportunistic feedeestigularly
birds) move in to take advantage. The productionuifients peaks and falls away quickly; however shirge of
new growth endures for some time. This makes fltadg particularly valuable for agriculture.

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 mythistories of a great flood sent by a deity orideito destroy
civilization as an act of divine retribution, anek deatured in the mythology of many cultures. E®can also occur
in rivers, when flow exceeds the capacity of tiverichannel, particularly at bends or meanders.

Fig 1 Amassoma Floodplain
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Floods often cause damage to homes and businétbey are placed in natural flood plains of rivéfghile flood
damage can be virtually eliminated by moving awayf rivers and other bodies of water, since timeafumind,
people have lived and worked by the water to seskesance and capitalize on the gains of cheapasyl travel
and commerce by being near water. That humansnuento inhabit areas threatened by flood damageidence
that the perceived value of living near the watereeds the cost of repeated periodic flooding [11].

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 stateéhivfgs

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

floods. Oftentimes, human intervention causes rharen than good [12]. Flooding of the rivers in toaintry is not
uncommon; the September 2012 devastating flood lwhias clearly a natural disaster was a pointerrior p
preparations being a proactive effort at mitigata§rimpacts 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 Amassoma flood plain

Floods are caused by many factors: heavy rairtighly accelerated snowmelt, severe winds over wateusual

high tides, tsunamis, or failure of dams, leveetention ponds, or other structures that retairew&looding can be
exacerbated by increased amounts of imperviouaaeiidr by other natural hazards such as wildfisbsch reduce
the supply of vegetation that can absorb rainRgkiodic 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, somalisorbed by
grass and vegetation, some evaporates, and thieaesis over the land as surface runoff. Floodsioehen ponds,
lakes, riverbeds, soil, and vegetation cannot &bsfirthe water. Water then runs off the land iramfities that
cannot be carried within stream channels or rethinenatural ponds, lakes, and man-made reserbsut 30

percent of all precipitation becomes runoff and graount might be increased by water from othevdlgausing
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 byrsenvimds that blow water into the shore areas. tabaseas are
also sometimes flooded by unusually high tideshsag spring tides, especially when compounded dly hiinds
and storm surges. Tsunamis which are high, largeesyatypically caused by undersea earthquakesanizic
eruptions or massive explosions also cause flood.

There are many disruptive effects of flooding ommlam settlements and economic activities. Howeveods (in
particular the more frequent/smaller floods) caodiring many benefits, such as recharging groustegnvmaking
soil more fertile and providing nutrients in whiiths deficient. Flood waters provide much neededewnresources
in particular in arid and semi-arid regions wherecjpitation events can be very unevenly distriduteroughout
the year. Freshwater floods, particularly, playiraportant role in maintaining ecosystems in riverrors and are
a key factor in maintaining floodplain biodiversity

Flooding adds a lot of nutrients to lakes and swehich leads to improved fisheries for a few yeatso because of
the suitability of a floodplain for spawning (l&tlpredation and a lot of nutrients). Fish like tieather fish make
use of floods to reach new habitats. Together figth birds also profit from the boost in productioaused by
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flooding. Periodic flooding was essential to thellseeing of ancient communities along the TigrispBrates
Rivers, the Nile River, the Indus River, the Gangesl the Yellow River, among others. The viabilftr
hydrological based renewable sources of energyigheh in flood prone regions. The effect of flooglion
zooplankton in Amassoma flood plain in the NigedtBeegion of Nigeria will provide relevant inforiti@n on
flooding, Amassoma flood plain and similar watedies.

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 difarethnic groups, this floodplain makes up 7.59%iferia'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 [13]is Tihcredibly well-endowed ecosystem contains ohéhe
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 [14]. The region coeigberience a loss of 40% of its inhabitable terraithe next
thirty years as a result of extensive dam constmdn the region. The carelessness of the oil strjuhas 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 destruction
of vegetation and agricultural land by oil spill&ieh occur during petroleum operations. But sifeeihception 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 operatdos control environmental problems associated vtk
industry[15]. 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 leastice every 100 years from rivers

e 1.7m homes and 130,000 commercial properties, wadte than £200 billion, are at risk from riveramrastal
flooding in England

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

The study was carried out in Amassoma flood plainthe Niger Delta of Nigeria for a period of sixonths

(November — December, 2012 and January, 2013 fodtlh season and April, May and June; 2013 for\ihet

season) and compared with results obtained by Eze2®01 and Abowei, 2010 [16][17]. Four samplirigtions

were established along the length of the Amassoiwar Rvhenever, it was accessible by road. In edcthe

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

V=i

Where, r = the radius of the hoop atftbat 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 theare
inaccuracies. The nets have been modified withdiflow meters. These nets also collect the lazgeplanktons.

A quantitative method of sampling plankton popuwas is to centrifuge a small water sample and cdlet
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@gd increased to 200ml of,8 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 froiffetent sections
of the pond. These are filtered through an organdi 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&etda the
pond. The animal or plant nature of plankton féedéntiated by, either a pace brownish (zooplanktr greenish
(phytoplankton) color. The plankton in the tubendze fixed in 2% formalin for detailed study. larc be
concentrated into the Sedgwick — Rafter countingndber. Carefully position the cover glass over ¢chamber
without forming an air bubble. The glass diagonalktyoss the chamber and slowly rotating the colessgas the
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 heasti

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

No of planktons per ml =__1000Tx
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 concerdre; there is a dense algal growth. Such ponde kanser
algae communities than unmanaged ponds and otheahwaters [18].

RESULTS
Table 1 shows zooplankton species present befateatiar flooding in the study area. A total of seeen (17)

zooplankton species belonging to six (6) familiesravpresent in both before and after flooding. €hieslude:
CLADOCERA: Alonella costata, Bosmina fatalis, Daphnia caraabDophinia longippina and/loina cacrocapa
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COPEPODA: Acanthocyclops viridi, A. carinetus, Cyclopps ssenParacyclops afinisand P. fimbriatus
DACAPOD CRUSTACEANS: Mystis sp EUPHACIACEA: Meganicliphanes spPROTOZOA: Halteria sp,
Spirostomum sp and Tininopsis senen&©TIFERA: Brachionus falcatus and Brachionus calyciflorughe
zooplankton population decreased drastically dfterflooding though there was no significant vaoiatbetween
sampling stations. There was significant differemceooplankton population between before and dliteding, but
no significant difference between sampling statigprs0.5).

Table1 Zooplankton species present in the study area

Zooplankton specit Before floodin¢ After Flooding

Station 1 Station 2 Station 3 mean Station 1 i Station 3 Mean
ClI ADOCERA
Alonella costata 35 74 52 53 - 20 15 12
Bosmina fatalis 44 49 57 50 11 - 9 7
Daphnia carinata 16 51 55 40 6 11 - 6
Daphinia longippina 25 59 47 44 13 - 5 6
Moina cacrocapa a7 63 46 52 - 14 7 7
COPEPODA
Acanthocyclops viridi 178 49 66 97 13 18 4 13
A. carinetus 85 56 53 65 20 14 18 14
Cyclopps stenis 193 97 93 128 - 28 17 14
Paracyclops afinis 94 63 108 85 - 10 - 3
P. fimbriatus 180 72 120 124 - - 3 1
DACAPOD
CRUSTACEANS 22 13 14 17 2 1 - 1
Mystis sp
EUPHACIACEA
Meganicliphanes sp 163 66 67 929 13 6 8 9
PROTOZOA
Halteria sp 21 41 55 65 11 5 15 11
Spirostomum sp 14 45 54 38 8 - - 3
Tininopsis senensis 23 48 88 53 - 17 5 7
ROTIFERA
Brachionus falcatus 41 44 62 49 3 15 - 6
Brachionus calyciflorus 21 30 46 32 4 - - 1

DISCUSSION

There was significant difference in zooplankton yagon between before and after flooding, but igmi§icant
difference between sampling stations (p> 0.5). Th&ult compared favorably with the on Bariwetial, 2012.
They also reported that zooplankton reduced dedbtiafter flooding. The decline in zooplankton pigtion after
flooding could be attributed to the fact that, #ifsundance and species composition of zooplankterused to
assess the biological integrity of the water batlj[ Carney (1990) reported that most zooplanktagrae upward
from deeper strata as darkness approaches and retuthe deeper areas at dawn before the flood&jg [
Zooplankton density may be limited by both turbid{tvhich limits phytoplankton production upon whithe
zooplankton depend) and by river flow after theélimg [10]

The zooplankton community groups were well distigolin the sampling stations except the Decapostacean
Mysissp. in station. This may be due to human and inidligctivities in the study area going on at tktigtion that
causes constant disturbance of the surface waliemoo There is the need to monitor human activitiethe study
area as MBO (2007) had earlier reported that theilition, abundance, species diversity, speaesposition of
plankton are used to assess the biological integfithe water body [2]. This assertion is furtlsepported by the
report of Daviegtal 2008 that zooplankton are of great importandgégamonitoring of pollution.

There was no significant variation in the mean galin various stations. This may be attributed dodgwater
quality during the period of study. However, seadovariations occurred and two species of zooplamkt
Acanthocyclops carinetusnd Mysissp. Egborge (1994) reported that seasonal patfeznaplankton densities in
Nigerian freshwater bodies’ peaks in the dry seammhare low in the dry season [20]. Similar obagons have
been reported by Emmanuel and Onyema (2007) andiM@k@2010) [21][3]. The biotic indices of Margalgf’
species richness, Shannon — Wiener informationtimmcPielou’s evenness and Simpsins Dominance Veérly
distributed in the stations. This showed that theptankton community structure in the study area stable.

Available online at http://abiosci.com/archive.html



Tawari C Cetal Ann. Bio. Sci., 2014, 2 (3):1-7

REFERENCES

[1] A Anene, Springfield Publisher2003, Pp 174 — 189.

[2] Marine Biology Organisation (MBO), http://wwwamine bio com/oceans/zooplankt@07. Askp.62k.

[3] 10 Okogwu,Rev. Biol. Trop2010, 58 (1): 171-182.

[4] F Dejen, 1. Ngweheng., | Nogelkerke and E.lilg, Hydrobiologia2004, 513: 39-49.

[5] P Pinto - Coeluo, RR Pinel-Alloul, G MathurtdaKE HavensJ. Fish Aquat. ScR005, 62:348-361.

[6]G Kibria, D Nugeogoda, R Fairolough, P Lam an@vadly, Naga (Iclann Quart.}997, 20:8-14.

[7] OA Davies, AAA Ugwumba and DS Aboludg, Fish. Int, 2008, 3(3): 91-97.

[8] Food and Agriculture Organisation (FAO), httpiv.w.fao.org/ Doc REP/006/X7580E@B06, htm 106k —
coached.

[9] H CarneyVerein Limnol1990, 24: 487 — 492.

[1L0]DS Mclusky and M Eliot, Plenum Press. New Yarid London1981,15:109-121.

[11] RL David, LP David, WE Kennetijydrobiologial981, 79: 187 — 194.

[12] IE Esu, University of Ibadan, Nigeri®99, 54pp.

[13] HE Welch, PEK Symons, DW Narver, 1977: Eon. Can. Technical Repoi®77, No. 745. St. Andrew’s
New Brunswick.

[14] MT Thompson, Geological Survey Water-Supplyp®al964, 1779-M. Washington, D.C.: United States
Government Printing Office.

[15] WG Powell,http://ecommons.txstate.edu/arp/2Z8%9

[16]EN Ezekiel, University of Port Harcourt, ChoB@01, pp: 77.

[17] JFEN Abowei,Adv. J. Food Science Technold®f0, 2 (1): 16 —21.

[18] APHA, AWWA, WEF, America Public Health Assotian, American Water Works Association, Water
Environment Federation, Greenberg, A. E., Clestef§., and Eaton, A. D (ed$998, 18" Edition.

[19]PA Bariweni, CC Tawari and JFN Abowiternational Journal of Fishes and Aquatic Scies2012, 1(1):
34-46.

[20] AMB Egborge,Hydrobiologial994, 272: 95 — 104.

[21] BE Emmanuel and IC Onyemaurkish Journal of Fisheries and Aquatic Scien@887, 7: 105-113.

Available online at http://abiosci.com/archive.html



