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\ Abstract

The primary geomotphological process along the Ibeno beach, swash oscillation, was
studicd during the rainy scason in July, 1997. To study the swash oscillation, scven (7)
cquidistantly graduated pegs of 1.2m in height pinned at right-angles to the ground and
lined from the berm cdge to the lower fpgcﬂmre were utilized. The pegs were separated by
distances of [0m apart. Using a rc;;’ﬁ;ljehcc level, wave swash oscillation period was
calculated with an elcctronic devicgrthe stop watch, to record swash strokes per peg per
unit of time. Swash oscillatihg periods were determined using cumulative period
differentiation to determince relative swash per storm surge and backwash. The study
provides information on swash oscillation periods, wave parameters, surface sca level
changes and sediment movement along this littoral zonc. The swash zone had a maximum
run-up height.of 22.6m, on the average, indicating that the swash process has an extensive
range from the waterline to the forcshore. Swash strokes were highest during storm surges
and contributed mainly to deposition of sediments while the backwash or cbbing rather
vesulted in sediment crosion. However, the alternating processcs of erosion and deposition
appear to be balanced thus resulting in a rather stable sandy beach. Rip cuircnts were
seldom and the beach is recommended for development as a holiday resort and a tourist

centre.

ol
Al

Tntroduction ' . _
The beach is a gcomorphological environment which is most dynamic and variable. The castern flanks

of the Nigerian shorcline extending from about Opobo to Bakassi have been poorly studicd. Available
litcratures arc scanty and limited to studics by occanographers and non-geographers who concentrate
more on the marine (planktonic) organisms %(}lﬁi] on physical processes (Ubom & Essicn, 2003).

An understanding of the large-scale qr'small-scale behaviour of the coast is very crucial to the
survival of coastal nations and scttlements. At least, this is obvious from the recent {sunami cxperience
in Asia. The key to the understanding of the behaviour of the coast is in understanding of local
hydrodynamic agents of wind, tides, currents and waves. It is these agencics that actually determine
the mode and pattern of movement of both water and materials and the morphology of the shoreline.

Wave action often falls within micro-scale or short term marine processes as it occurs daily, hourly
and sometimes in matter of seconds. Waves contribute tremendously in altering the coastline and have
a ripple cffect on all other bio-physical processcs along the shore. It influences the abundance or
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paucily of micro and macro organisms, sca surfacc tcmperatures, salinity, rain fall, etc. It even affects
and nnpact seitlement pattern as can be scen in the Lagos bar beach example, .

Waves may result m subtle or dramatic changes along the shore. The dramatic Lhﬂ'ng,c::. appcar to be
of more interest to rescarchers and this may be attributable to the fact that c,mastmphu, gvents make
more news than constructive ones. Beach change along the qumn shores owing to the direct impact
of wavcs is oficn subtle as a result of wave-swash-oscillations. Information about slow changing beach
patterns is rarely documcnlcd in the Nigerian Geogi aphlcnl Journal. Yet this is an area that holds a lot
of promises to coastal gcomorphologists in-the country. Of immediate relevance is the fact that the
study was actually carricd out to cvaluate and provide mlmmauon on the safety of the Ibeno beach for

scitlcment, ilbhlllb y and mduqtnal acllvnlms

Literature Review .
Interest in the characterization of waves has mccwed a boost since the tsunami crises of 2004. Though
most of these literaturcs arc not available to the authors, we 1cc0gmxe carlier studics by especially
Wright (1976) who established that wave power dissipation is the source of swash oscillation processes
and sediment motions all of which affcet surface level. chmwch He equally discovered that the total
amount of cnergy loss by friction increascs as wave: hclght increases and as the ncar shore gradicnt
decreases. Niclson and Flanslow (1991) revealed that wave induced scdiment motion consist -mlely of

weak oscillatory agitations and sediment sorting with unidirectional flow transport at the swash zone.
Kaphin and Andrew (1995) obscrved that coastal response to sea level changes and beach surface level
changes arc indicative of under sea level rise and that shorclines retreat cxclusively becausc of
inundation and down-slope movement of scdiments. Masselink (1992) considers swash processes as a

critical factor in beach surface level changes and general beach mmph()lu,g,y Lawson and Kraus
(1995) devcloped an imperical model to predict cross~shore sediment movement and beach profile

evolution as a result of short period blcakmg waves. Both authors agreed that net transport rate on the
foreshore during run-up of m(hw(lual waves is a function of the local beach slopf.,, scdiments and wave
swash clements. o o : --

'On the Nigerian scene, we c:mmdei informative thc pmnecl WOr iks on coastal gcomorphology by
Pugh (1953), Webb (1958) and Usoro (1977). _The first two were Furopean scholars who worked in
Nigeria and the last; Professor Ftop J. Usoro was the first coastal geomorphologist in Nigeria, IHis
work remains a legacy in the ficld of coastal geomor phology in this country. It was Usoro (1977) in
his study of the Victoria beach, Lagos, who observed that on-shore winds usually raised the level of
water near the shore, leading to the formation of return currents scawards. Jeje (1978) using only air
photograph intcrpretation concluded that the Nigerian shoreline from West to East share the same
morphological characteristics and possibly experienced the qame geological and geomorphological

_evolution processes. He also observed that the details of these processes are yet to be unraveled. The
- total lack of geommpholﬂglcal eqmpmenlq and Iabmatm ics in most of Nigerian UlllVClbltlcS has madc

~ this task very difficult. This E:ludy 1$ an ﬂtlempt to wntubut(, In thls ducctmn

| STUDY AREA _ _
- This study was cmlducted in lbenn l)eac:h located almlg the South-Eastern ( ‘oast of ngeua (Fi 1g 1) JZhe
beach is Iumlul between latitude 4°.30'N and 4°.45'N and longﬁlludc 7° 45 I£ and 8°. OO I3, It is culu:alte-c:l--_ .

in Akwa Ibom Statc of Nigeria in Ibeno Local Government Area of the South Eastern Nigeria

- Coastline. It is hydmlu_gﬁ,wally geographically, and cllmatologmally speaking, part of the ngel Delta
~region. Ibeno is bounded in the North by Eket ILGA, in the South by the Atlantic Ocean, in the West .

and Last by Qua Iboc River estuary. The t.tudy arca is cxactly 760m west of the mouth of the Qua-Iboe -

~ River Estuary. Geologically, the environment is underlain by coasted plain sands, composed mainly of
scdiments of marine and lagoonal materials and the entire topography is a monotonous gentle plain of
- sand whose slope rarcly exceeds 4°. The landscape is g,crncmlly flat and low lying (I'ig.2a). These
' sandy beaches are fringed by tidal and flats and mangrove swamps. The dominant mangroves include
- Rhizophra racemosa, R. hairisonii, R. mabgle, Nypa fructicans (Ubom & Essicn, 2003). '
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_ Selllemems such aa Mkpamlf; lmneyet Iwuol{pam, Uwoacha% Upumkang, Ilak /\l‘mm etc |
exlql The beach umn'lmcd 1s located at Itak Abasi, the upu:luﬂ scetion OF the lbcn() bc:;.u.,h whmh 1<;  
-~-_-1cldt1w.,ly undlslmbecl by scitlements. Genemlly S])Cﬂklllg., the Ibeno. bcach is the eCoNomic. Tife wire of
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“The study was carricd out in a littoral cell located 750m away from the muulh of the le Ibor., estuary..

- The littoral cell consisted of seven (7) monitoring stations, 10 meters apart as shown in Fig.1. Each
statlon consisted of a Qlﬂdlldtbd staff of 1.2m pmncd at 900 to the ground ﬁom the berm edge to thc_f

lower foreshore. By using a reference level and the shore line, wave-swash. OSCI“ﬂllm] pcuods were
~ determined through a stop WﬂlLll Llacumnc device for the recording of swash stroke per peg, pcl unit
~of time which was mainly in seconds. ‘Swash oscillation period were tabulated with cumulative per iod
’ﬁ*dlffereutmtmn applied to determine” mhtWe swash per ‘stornt sur ge and backwash. The: pegs were
'_cxpcumultally placed to indicate beach surfacce accretion and erosion in wlallon (o %cllmcnt transport
- on the foreshore under the mfluence ()quash processes. The qechmcnt dwumuhlmn ot loss at the base
of each peg was used to determine the rate of deposition and / or erosion. This was done by obtaining

?-*.the dlﬂ‘ucnce lyetwmn l,hc initiat length of Lclbll pcg (Lg) and Ulb final Iength (Ll) nftu. tlm 5wa5h'_._.
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“table 2 and plotted in Iig. 4.
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Surface Sea Level Changes 1n Relat_ion
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£ A daily average of 400 _Swarfsfh pcrio_c_l réﬁdings_ Was_.obscrvccl __cltlri't_lgston}l surges and __.900 svash
- periods were recorded as backwash or cbbing: The first peg (peg 1) lwfd the lugI}tast number of swasll _
" contacts during cbbing (160 contacts). In general, pegs 1, 3 and 4 received 'thq hl%}lestlswashcontﬂcts
~in the first day of the experiment while pegs 3, 4, and 5 dominated on _.thc' 14 or la'szt :clayof thq
~ experiment. Pegs 3 and 4 on the whole were predominant from the first day to the last day in terms of
~swash strikes. The reason for this may be attributed to the fact that these two pegs, 3 and 4 were
 located on a slightly depressed end of the middle foreshore. The gifadieflt therefore C(’mf'i‘lblltﬂd
 immenscly to the rapid in-flow of watcr into thesc pegs. In terms of scdiment accumulation and

removal. it was observed that more swash contacts meant more sediment accumulation and build up

d 4. In gencral, storm surge or floods encouraged deposition of scdiments than ebbing, -

~ other pegs becausc it was closest to the shore line. Peg 6 was obscrved to be an area of altm_natmg
_ process of erosion and deposition. o '
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Surface Sea Level Changes in Relation

400 4

SWASH STRIKES
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b Tlus factor, couplcd w:th tlm lc_)w enmg,y of thc wavc.,z,, Inc; sucwcded in l{gemng thc, Ibeno -

. beach ima-state of dynamic cthhuum In other words; though swash oscillation cantubulos to

- sediment transport along this shore, the geomorphic npature of the coaatlme and tho belmvmur of ih(,-_.
a waves has pmduccd llttle ch.:mges on tlm bcqch monphomnes ' - R o

':-a;-"-Conclusmn o .. ,
Our results indicate that tlm dommanl g,eomol pluc [)IOLLbb of slmu,lme altcmtmn in lbum is swash
_OSGI”dthl] The arcas (pegs) clmcst to the shorelineg 50m - 60m fmm the shoreline, were most
~vulnerable 1?@3011 response to the swash process was dccmclmgly a combination of deO‘;lthﬂ and
'.-_"'.';_closmn lﬁ
 cnergy waves. The breaker waves had a plunging / spilling ration of 4:6. W¢ did not uwountel rp
' (violent) currents throughout the duration of the study. This, however. does not mean such waves, do
~ not exist. They may exist, but arc rarc or not frequent. In general, the beach can be described as a

dissipative beach (Ukpabi 1997, Baucr 1995, Duncan 1964). This study therefore recommends that the
“Tbeno beach should be developed as a llﬂlldd)’ resort or a toutist.centre to gumate hard. and local =
“cwrrency for investors. This information is likely going to benefit the tourism industry in the countr Y,
- the Ibcno. Coastal Lmnmuuﬂy, M.:uuu., transporters and Mubll l’mduun&,, ng_,mm., Uulumtcd lhc'

ma_]m oil conc:eq-;mn'mc 1 thc area. /
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