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ABSTRACT

Investigation into the influence of certain physico-chemical parameters on the distribution of macrobenthic invertebrates in
Woiji creek was done between April, 2001 ‘and March, 2002. Temperature of the sub-surface water ranged from:25.5°C to 30.9°C.
T' e degree of hydrogen ion concentration, pH varied between 5.5-7.8. Salinity showed 'spatial variation ranging.from 0 - 12.7%0
while Dissolved Oxygen Concentration (DO) had values between- 1.6mg/l and 10.1mg/l. A ‘total of thirty taxa- of benthic
macroinvertebrates were encountered. These belong to 20 families within § classes. Regression analyses revealed that pH
significantly (P<0.05) affected the distribution of 5 out of the 11 most common species while salinity influenced 7 of the 11 species.
DO significantly affect the spread of 6 of the 11‘\fauné examined: Based on the regressiop square, the amounts of variation in the
distribution of the species accounted for by pH, salinity and DO ranged from 16 to 99%. ‘ )
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INTRODUCTION

Animals living within or. on sediments surface known
as benthic fauna are good biomarkers necessary ir. the
_potential evaluation of aquatic pollution. Benthos are relatively
less mobile, diverse in form and also occupy variable habitats.
These organisms are also exposed permanertly to elevated
. concentration of toxicants buried in sediments (Jones, 1987,
“Odiete, 1999). o
Ecological studies involving benthic fauna have
- revealed differences in species composition, abundance,
_biomass and distribution patterns in various water systems.
. Pnysico-chemical. parameters like- temperature regime (Ward,
1974), Dissolved Oxygen Concentration (Young et al, 1976),
~salinity (Jones, 1987), Biological Oxygen Demand and biotope
(Umeozor, 1996) are some of the faciors that determine the
structural assemblages of benthic animals. Other factors
identified as having links with the community structure of
benthos include age class of the organism -(Hart, 1994),
organic enrichment and thermal conditions . (Barton, 1986),
texture and stability of substrate (Darlington, 1976).
o Toxic materials like ammonia, heavy metals,
pesticides, polychlorinated biphenyls, * hydrocarbons  and
phenols usually cause a shift in the species composition of
benthic arganisms (Hellawell, 1986; Ramade, 1989; Skweozor,
. 1982). . :
, This study was aimed at investigating the influence of
some physico-chemical variables on the composition and
distribution’ of benthic macroinvertebrates along Woji creek, off
the Bonny River in the lower Niger Delta of Nigeria.

STUDY AREA.

: Woiji creek, located between latitudes 7°3'N, 7°1'3" N
“and longitudes 4°48. E, 4° 52' E is within Port Harcourt, the
capital of Rivers State, South-South: Nigeria. The main river
channel (Fig. 1), which is a tributary of the Bonny River,
bifurcates ‘at Okujagu, forming. Woji creek on the left. This
creek {Woji). extends"inland of. Port Harcourt with several
meanders and decreases considerably in water dimension

_ (depth and width) upstream. Woji cre‘ek has its head in a

freshwater swamp forest at Rumuodara (Fig.1). This upper
reaches freshwater flows .uni-directionally down stream
(traversing Port Harcourt - Aba road) up to Rumuogba Bridge

. where significant tidal fluxes are observed. The study area

also borders the Port Harcourt Trans-Amadi industrial layout

-with myriad of companies or factories located on the -
surrounding banks.. There is also a prominent siaughterhouse

located on the creek while other types of human activities go
on in the area.

MATERIALS AND METHODS

Sampling Locations: For the purpose of the present study,
five sampling stations weré established cn the creek channel

(Fig.1). The distance between the sampling locations ranged

from 500 metres to 700 metres apart. ‘ ‘ »

- Station 1:Located at Rumuogba is made up of a tidal
freshwater body. Water hyacinth  (Eichomia
crassipes). dominates the surrounding vegetation of
this station. ' ,

- Station 2 : Located down stream of station 1at

: Rumuobiakani is before an overhead rail bridge. E
crassipes is stili the - prominent vegetation although
‘with ‘decreasing density probably due to increasing
salinity. , ‘

- Station 3:Located at -Oginigba and down’ stream of
station 2 is opposite a boat. building company on the
right bank. Small stands of white and red meangrove
species (Avicenia africana and Rhizophora spp) are
the dominant surrounding vegetation.

- Station 4 :This is located directly opposite the major
Port Harcourt abattoir before an overhead road
bridge. The _slaughterhouse  bank is bare of
vegetation. ‘

- Station 5: Located at Okujagu-ama is the most down
stream location of the study area and is situated
some nietres befoie the point of bifurcation of the
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Figl: Map of Woji Creek showing Sumpled Stotions

main river chan‘nel. Nypa palm (Nypa fructicans)
dominates the surrounding vegetation.

SAMPLING PROCEDURES

Sampling was undertaken monthly for one year
between April, 2001 and March, 2002. The sub-surface water
femperature was measured in-situ with a thermometer.
Samples for the determination of pH, salinity and dissolved
oxygen (D0) were collected and preserved in accordance with
the standard procedures (APHA, 1998) before transportation
fo the laboratory for analyses. In the laboratory, pH was
measured with a pH meter model EC10 Hach while salinity
" was determined using conductivity meter madel CO150
Hach. DO was/determined by the Alkaline-Azide modification
of Winkler's method (APHA, 1998).For benthic faunal
analysis, three subtidal sediment samples were taken from
each location to make a composite sample. The samples

Soutee TSireer Guds oT IS
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were collected with an Eckman's grab (225 cm“‘) from a
dugout boat. The composite samples were washed using
0.5mm mesh sieve and the retained residues were emptied
into well-labeled wide mouth plastic containers. The samples
were then preserved with 10% formalin to which Rose Bengal
stain had been added. Macroinvertebrates were sorted out in
a white plastic tray containing moderate volume- of clean
water. Organisms were also preserved in 10% formalin prior
to identification and counting exercise. ldentification and
numerical count were performed under light and stereo
microscopes using keys (Day, 1967; Mellanby, 1975 and
Fauchald,1977). Regression analysis was done to test
whether pH, salinity and. DO significantly affected the

/distribution of some of the wide spread and abundant

organisms. Each of these environmental variables was
treated as the independent variable while the number of the
11 common species per station was the dependent vanable.
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RESULTS AND DISCUSSION

The periinent physico- chemical data of the study
area are %wen in iable 1 Temperature mean values ranged
from 27.3°%C to 28. 7°C. This parameter also showed a
characleristic increase down stream with the maximum
temg)erature recorded at station 4. The temperature range
'(258309 C) of Woji Creek is normal with respect to its
focation in the Niger Delta, which has been described as” o«
humid/semi-hot equatorial area (NEDECO, 1980). Generally,
the temperature of natural inland waters in the tropics varies
betwaen 25°C and 35°C (Alabaster and Lloyd, 1980). The
maximum mean temperature (28. 7°C) recorded in station 4 is
to be expected due to the lack of marginal vegetation, fire
adiivities associated with the burning of animal skin and also
L@ high degree of decomposition of organic wastes from
feacal droppings associated with slaughtered animals which
characterize the site. !

The degree of hydrogen ion concentration (pH) of the
area ranged from 5.5-7.8.This tended to increase down
stream. Stations 1 to 4 had slight acidic mean: values while
sthtion 5 mean pH value was neutral (7.0 + 0.4). Salinity of
the creek depicted a gradual transition from freshwater to
brackish water. Station 1 had the lowest mean salinity
(0,025%0) whereas station 5 recorded the peak mean salinity
- (6.12%0). According to the Venice (1958) classification

- standard, the area of Woji Creek investigated could be
conveniertly divided into two distinct saline zones. Stations 1,
2 and 3 are oligohaline (0-5%o0) stations 4 and 5 are
mesohaline (5-8%0).

- Do mean values ranged from 1.6mg/l to 10.1mg/l. DO
also varied slightly among the sampling locations. ‘Stations 1

-and 2 had the maximum mean DO of 6.6mg/| while station 4
had the lowest mean DO (5.4mg/l). The least DO recorded at
location 4 is to be expected with reference to the relatively
_high ternperature measured at the site. At high temperature,

26.9-30.9
285+19
6.4-7.8&
7.0+04
06-12.7
6.12+3.8
2.8-10.1
59+20

26.9-30.8
28.7+1.3
6.3-7.8

- 6.8+0.5
0.2-10.5
5.07+3.6
16-85
54+2.3

STATIONS
3 .
26.0-29.1
27.4+0.9
6.1-7.3
6.7+0.4
01-85
4.0+2.9
3392
5.8+1.6

2
25.9-28.9
27.4+1.0
57-7.2
6.4+0.5
6.6+2.0

0.0-59
1.6+2.1
3.7-9.7

25.8-28.4
'27.3+0.9
5574
6.0+0.7
0.025+0.04

0.0-0.1
3.7-8.9
6.6+2.1

Table 1: Physico-chemical characteristics of Woji Creek.
perature

ARAMETER

P

Tem
OC)

Ph’

Salinity (%0)
DO (mg/l)

Tabic 2
SIT\ N)M(s E”ER MONTH_[ AND COMPOSITION OF BENTHIC M R(HNVFRTFBPAI £8 OF WOJI CREEK

. “NUMBER OF INVERTEBRATERS PER MONTH ITOTAL
| CLASS FAMILY SPECIES [APRIT TMAY TIUNE VLY | AUG. | SEBT. JOCT. |NOV JDEC, JAN. FEB. MAR. | NO.

_ W01 0% 2008 LGm 2501 2001 j 2000 _!20m | 2001 Izooz 2002 | 2007 | RECOVERED
| O JGOCHAETA - % . . .
Nsidube | Ophidonaissp 10 i 65 101 08 [3% 330|437 126 [1095_ | 129 1 3782

Derosp . 3 59
- o) Porapaissp . | 3] g .7 124
Lo Styleria_lacustr.s ) ) :

POLYCHAETA . | J
| Nercidae Nereis virens 3
Nereis_diversicolor 5 A

R Leonnates decipens . 12 i B 12
[ Spividae Nephiys hombergi I

o, Nephtys  hystricis
| Amphinomid Eurothoe_compl
T Eurothoe capensis
rgaynullndae i’apmlla sp

[
o

- ] . 14 18

leruis
| Eunicidse Marphvsa sp

| Ghyeridae Glycera capitar:
- Glycera convulata
Avrenicolidae Arenicola marina
Qrbiridae Scalaplos sp
Terewllidae Amphitrite_gractlis

|
L Amphitrite sp 2 !
Lumbrinsridae Lumbrineris sp ) ol i : .
i —
—

_J

o

Syllidae - Syllis
Sabellidae - Sabetla pavonina

(LY OV B 1Y (VG Ny YY) PO ) P
<

|
1[
[CRUSTACEA _ i
Mysidze | Mysissp 12 [
Palacmonid Palaz s africanus iE [
Gammaridae Gammarus_sp 2 |
' [
[
I
i

PN INIFNIINY

|.Sph id. Sphaeroma sp - : 4

INSECTA -
Hydrophilidae Amphivps sp . s i

" | Chi id hir sp__ - 8 16. 4 3

BIVALVIA
Tellinidae - Tellina_nymphali it 4 4 9 4 4 2 17 2 4 1 2 64
TOTAL : 40 67 |67 275 566 407 358 380 1411 1243 214 88 5092
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the -solubility /of oxygen decreases while the fe_vei;se is the

case at lower lemperatures: (Plimmer, 1978)..

Thirly texa of macro-inveriebrates were encountered
in-the study. These belong to 20 families and .5 classes
(Table 2). The class Polychaeta  dominated the faunal
composition with 19 -species from 12 “families. (83'3%).
Oligochaeta had 4 represéntative specues from one- family
{Naididae). In terms of abundance, oligochaetes came: first.
These accounted for 77.3% of the faunal assemblage.
Polychaetes ranked second in relative -abundance and
constituted 20.3% of the benthic commumty The other three
representative animal groups, namely, crustacea, Bivalvia

and Insecta accounted for 0.2%, 1.2% and 0.9%.of the fauna

Jrespectively. )
" The data relating to the influence of pH, salinity and
DO on the distribution of Ophidonais sp,Paranais sp, Dero sp.

Nergis diversicolor, Nephtys hombergi, Capitella sp,

NotomaStus tenius, Glycera convulata,Syllis sp, Tellina
nymphalls Amphiops sp; - the 11 most common species in

the study are presented in table 3. The results show that pH.

significantly (P<0.05) affected the distribution’ of Ophidonais

sp, Nereis diversicolor, Nephtys hombergi, Notomastus .
“tenius, Giycera convulata, Syllis sp, Tellina nymphalis out of
the 11 species @xammed (Table 3). Based on the slope () of

the regression analysis, there was a positive relationship
between the number of each species per sample. station and
“pH in 3 of the 5 species. Negative relationship was observed
in Ophidoais sp and Notomastus tenius. According to the R
sqiare (Table 3), the amount of variation in the distribution of
;thesg species accounted for by pH ranged from 20 to 69%.
Salinity signiﬁcantly (P<0.05) affected the distribution of
Ophidonais + sp, Nereis diversicolor, Nephtys hombergi,
,Notﬁbmastus tenius, Syliis sp, Tellina nymphalis,  Amphiops
sp; . 7 out of the 11 most common species along the creek
{Table 3), In 4 of these, the relationship was positive while the

refationship was negative between 'the ecological variable -

(salinity) - and Ophidonais sp, Notomastus tenius and
Amphiops sp. From the regression square (Table 3), the
amount of variation in the distribution of these species
accounied for by sahmty ranged from 16 to 66%.

OO significantly (P<0.05) affectéd -the distribution of
Ophidonais sp,Paranais sp, Dero sp, Capitella sp Glycera
convulata, Syllis sp, Tellina nymphalis, Amphiops sp; 6 out of
the 11 most common species (table 3). According to the
siope (i) of the regression analysis, positive and nogative
relationships occurred in 3 each of the 6 species respectively.

- Based on the regression square, the amount of variation in

the distribution of these organlsms accounted for by DO
. vatled from 21 10 99%.

. " The .fact that some of the benthos occurred in
excluded logalions. throughout the period of the study,
explains, the importance of including diverse microhabitats in
ecbicgicai studies. Some of the species recovered were well
distributed, occuring in &l the sampling locations in variable
‘numbers. There was also the observed tendency for certain
species {hat were apparently absent in particular sites for
sometime  having to suddenly appear in those sites in high
densities. For instance, N. hombergi occurrence was initially
restricted to stations 3.4 and 5 from April 1o November. The

species eventually occurred-in the collections of stations 1

and 2 from December to™ March. ‘Mareover, the species

ablndance 6f the two most upstream sites (1,2) during the

months of accurrence was high compared to the downstream
brackish water stations. The ability of N. hombergi to thrive in
‘the unexpected freshwaterflow salinity sector (stations 1.2)
presupp@ses the organism’s euryhalme property. Onw.teaka

"N ZABBEY andA. I HART -

- ~
e i :
& . » o)
] ‘
4l =8|k | o & oDl o
4 ~|81N|ISI13INI8|N|S|8|3
Oma o|o|o|o|o|e|o|o|o|c|o
AT -
F .
3l ole ool ¢kl lolal
o AN el b I S S
1 R3|?|R|9o|?|Ras|Q?
g
3]
= x| IREN R ® |« (¥
teat O] D= O+ D] NHOITDN WO
3 ©|o|o|N|@ = |w|o|= M|
Sy o|e|o|olo|cd|o|o|c|o|o
o|'c
s
Qo g :
O o % . x *
2| 4 wISI~olala| X% &S e
L2 olo(HIX v Sl1e(Yol Slo
o » P Relo|o|o|Ro|o|o|PIE
5 - 12
- ja
© @
c [ R
8| & : ©
S| 5 c
=] o . *® * | * * [+]
a3l =1 e S T ) e
T ] 0|9 QNN+ QO O+ O
Sl olo|olo|o|d|o|o|d|o|o|d
s
&
gl = S
=t [==1 B0
[ - . * b3
I * x- I o
80 g O™o|bly v Rle|vNv| &
8 9| &< |60 2J0 | O |5
sl »l: QR sla|o|o|?Ro|s|olo|*
>l :
Zr—r —
£ A
] IS o ©
4 ST gl (mo|O ©Q
g ©|~© 0 O|o|N|=[B|o|o|-|—||o
=
o
=4 o
® QO p | o |0
Dy w0016 ¥ ~|olw| ¥ olojo|N|n| |
CX|Z )
OO0 :
lg<movmmmmowx—~—mo‘—v
2=
oln
. 3
a TO O =l ] ey
o N[O~ O N|-NoB|mo-io/v N
c
S
B [Xe] .
EJ N2
¥ QOO N Ol |~
= -0 o © ~|~olulKlolklvlo|o|o
=
- C "
3 S
P
S £ o
‘ma‘.
2 ot
153 C(DUJ
o S 25 -
= 250 505 3lel |
w - O | & =i =
.. B~ = Qo c1l ©
“ Nl ¥ 21 |83 |
o ol ple 2l g2
2 . Q= [eX . Qs 1]
- ) c =03 ol9|FH 3| g
slw [ TE0 8ol 125|808
il iy agggaan”’gﬁmm%to
& |ccc3lE|2es 2 5|8l
S 5553 5/985R5/8gg sl
< |2 0035c s 80 N3ATIF E
» |22 28818212/ 8|125|aR|<
. .

(1991) rated Nephtys as the most dominant benthos in the

" subtidal sediments of the Niger Deita and described the

species’ as euryquitous, having the ability to accommodate
variable conditions including salinity. Certain. euryhaline
species might be absent in one biotope and be present in
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-another within the same water body. They may also occur in
large numbers in the most écdlogically unpredictable zones
(Cognetti, 1982)

From Table 3, it is obvious that pH, salinity and DO
are amongst the factors that collectively influence the
distribution of some of the benthos of Woji Creek. The
positively or negatively influential pattern of the ecologlcal
variables on the distribution of the organisms: could be reiated
to physiological adaptation. Boltovskoy.and Wright (1976}
observed that pH is an important ecological parameter that
has a strong relationship with the physiology of most aguatic
organisms.

Although, Nwadiaro (1984) observed that the
distribution of molluscs in the lower Niger Delta was limited to
neutral/slightly alkaline brackish water zones, Tellina
nymphalis (a bivalve mollusc) was encountered during- the
study at stations 2, 3 and 4 having mean slight acidity values.
Thus, it is likely that the pH ranges of these stations (6.4+ 0.5
to 6.8 + 0.5) are within the tolerance limit of 7. nymphalis.
Based on the salinity data (Table 1), Woji creek provides a
gradual transition from fresh to salt water and the significant
effect of salinity on the distribution of benthos in the creek is
not abnormal. Wells and Demas (1979) implicated salinity
along with other factors in the structural pattern of the benthic

- invertebrate community of the lower Mississippi River.
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