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Abstract: Rapid diversification is a way of responding toviemnmental change for freshwater organisms. This
work examined the physicochemical changes and amoedof freshwater snails in Anambra River (Nigeria
during the rainy seasofield studies were conducted fortnightly from Jiméugust 2019 at three stations of the
river namely: Otuocha (station 1), Otunsugbe (stati Il), and Ukwubili (station 1ll) about
8.35 kilometers apart from each other. A scoopafe2 cm mesh size and handpicking was used to sampl
freshwater snails randomly and water samples vadentto the laboratory for physicochemical analy&isotal

of 896 freshwater snails belonging to 6 spechdfsopomus balanoidea, Pomacea maculata, Lymnea stagnalis,
Lanistes ovum, Pila wernei, andSaulea vitrea) were collectedPomacea maculata was the most dominant species
with a relative abundance of 45.87 %, wh8aulea vitrea was the least dominant species with a relative
abundance of 2.34 %. There was a significant negatorrelation between dissolved oxygen @uinacea
maculate (r = —0.877,p = 0.002) and a positive correlation between dissbloxygen andagnalis lymnea

(r = 0.840,p = 0.005). The diversity of species was highe$tabcha (1.171) followed by Ukwubili (1.133) and
Otunsugbe (0.856) with average mean temperaturé®3of +0.1) °C, (27.30 £0.00) °C, and (26.80 +0.03
respectively. The distribution of freshwater snaitss influenced by the physicochemical variabitifyAnambra
River during the rainy season. Therefore, furtiiadies for a longer time and different seasonsxtmene the
impact of physicochemical changes on the snaitidigton are encouraged.
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Introduction

Freshwater snails are highly diverse and their cgiohl adaptations range from
morphological characteristics to specific physiadayj and metabolic reactions coupled
with their variability and ecological relevance .[The ecology of snails is affected by
various environmental factors, including physicaktbrs such as temperature, water
current, turbidity, transparency and distributidnsaspended solids and chemical factors
such as ion concentration and water dissolutiom biwlogical factors such as food
availability, competition, and predator-prey inttfans [2]. Snail distribution was found to
be limited in most habitats due to climatic factsugh as rain and drought. For this reason,
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species may not colonise some habitats while thay lbe abundant in some other similar
habitats [3]. Therefore, it is very important toaexine environmental factors influencing
the distribution of snails in the freshwater ectsys[4]. With 12 percent of the population
deemed vulnerable in West Africa [5], freshwateailsnare among the most endangered
groups of aquatic organisms. This makes it pertiteetook at the impacts of climate on the
shail population. Over the past 80 years, therebkas a dramatic decline in the abundance
and variety of snails, especially species thathithstreams and rivers. Studies show that
approximately 60 species of freshwater snails dreught to be extinct and the
disappearance of freshwater snails started indaHg wventieth century [6].

The rapid decline in the diversity of freshwatenifis due to a variety of human
destruction of their natural habitats. Destructafnwetlands and other improvements to
channels, siltation, and industrial and agricultmaissions have all destroyed the river
ecosystems on which most species depend. As at résiditat diversity has declined
dramatically. This decline has been particularlyrmunced in Africa, where these animals
are most diverse [7]. The continued loss and digpletf freshwater snails is a testament to
the fact that, despite significant changes in thality of water over the past 25 years, more
work remains to be done to prevent species extinctFrreshwater snail studies in East
Nigeria are approximately ten years old [8]. Basedthis evidence, few studies have
investigated the effects of environmental changespopulations of freshwater snails.
However, one of the objectives of freshwater ecplisgo understand how communities of
freshwater species are structured in space andamdehow physicochemical changes of
the river affect their distribution [9]. The valoé freshwater snails in the aquatic food web
lies in their ecological role and in maintainingetquality of water as many species are
excellent indicators of water quality [7]. The sfuglvaluated the physicochemical changes
and abundance of freshwater snails in Otuocha, Nugbe and Ukwubili sections of
Anambra Riveduring the rainy season.

Materials and methods

Study area

Anambra river is River Niger’s largest tributaryld& Lokoja and is often considered
to be a component of the lower lowlands of Nigdre Tiver flows into the Niger river for
210 kilometers and has its source from Ankpa hithere it flows through a narrow trough
in a southern direction that gradually spreadst asris down [10]. The river has a large
basin of 14,010 kiwhich is located between latitude 6°10’ and 7°Afhgitude 6°35’ and
7°40’, east of the river Niger (Fig. 1). Anambrdlfaunder thesavanna vegetation
type with two climatic seasons: rainy season (APGtober) and dry season
(November-March). The rainy season is characterisetieavy peak from (June-August)
accompanied by thunderstorms, heavy flooding, Isaithing, extensive drainage, ground
infiltration, and percolation [11]. The area’s amhuainfall is more than 2000 mm.
The seasonal variations throughout the year andefaéve annual rainfall account for the
fluctuating water level as well as the river-depamdhuman [12]. The temperature ranges
between 22 °C and 26 °C during the rainy seaso kigh relative humidity. Agriculture
and fishing are the main occupations of the inlaaitdt, and these major economic practices
are oriented towards the two seasons of the y&arlH].
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Fig. 1. Map of Anambra River showing the studyietet
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Study design

A reconnaissance survey was carried out on the usig a global positioning system
(GPS). Three stations; | 6tuocha (latitude ®0'41.35”N and longitude %0'40.37"” E),

Il = Otu Nsugbe (latitude°86’49.51"N and longitude #8'52.30"E) and Il = Ukwubili
(latitude 627'35.24" N and longitude ®4'30.45" E) separated by a distance of
approximately 8.35 km each were selected for samggnd collection of data based on the
extent of human activities. Besides, the top, nddehd bottom of each cross-section of the
lotic water column were sampled. Snail sampling amalter collection were done
fortnightly for three months during the rainy seas@ater samples were collected at the
shores using acid-washed plastic containers dipped - 10 cm below the surface film of
the water body and then stored at 4 °C until furthlboratory analyses [15].

The pH and dissolved oxygen (DO) were measuredénfield using conventional
techniques. In a nutshell, the pH probe (HannadRil meter, Model PHS 25) was put
(2 m) into the river, allowed to stabilise, and rtheecorded. The DO of the river was
determined using Winkler's technique and protocdlke biochemical oxygen demand
(BOD) was determined using iodometric techniquelevbther physicochemical properties,
including turbidity, alkalinity, electrical condueity (EC), total suspended solids (TSS),
total dissolved solids (TDS), phosphate, and mtratere analysed in the laboratory
following analytical methods recommended by APHA mican Public Health
Association) [15].

Snails were sampled at the three stations witmg-feandled scoop net of 2 cm mesh
size and handpicking at the river banks and inhyyeorheic zone since the depth varies
within sampling stations for lotic ecosystems [&].1Specimens were collected in
pre-labelled plastic containers containing humidadaiting leaves, covered with perforated
lids, and transported to the Department of Zoolagd Environmental Biology, Nsukka
University. Snails were identified using releva¢ntification keys by Thompson [17] and
Brown [18]. The samples were grouped based on #hals’ size, colour, shape, number
of whorls, number of tentacles, and position of &yes as described by Verma [19] and
Brown and Wright [20]. Control samples were obtdifrem the zoological museum of the
Department of Zoology and Environmental Biology,ivédmsity of Nigeria Nsukka. Further
authentication was done with the help of Freshwatknlusk Conservation Society
(FMCS), USA.

Statistical analysis

Data were analysed using Statistical Product andicge Solutions (SPSS) version
20.0 (IBM Corporation, Armonk, USA). Analysis of Nn@nce (ANOVA) was used to test
the level of significancel? < 0.05. The relationship between physicochemical patars
and snail species was evaluated using Pearsontelation coefficient. Estimation of
species abundancg,[%] and diversity using Shannon-Weiner diversitgéx, H, which
accounts for both abundance, evenness and richihéiss species present within the three
stations were calculated using the formulas [13, 21

si

= -100 1)

H=— Z P, InP, @)
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wherelg is the number of individual specidsy is the total number of species, @ds the
relative abundance of each species.

Results

Snail assemblage structure

A total of 896 gastropod snails belonging to 6 #&wedAfropomus balanoidea,
Lanistes ovum, Pila wernei, Pomacea maculate and Saulea vitrea, Lymnea stagnalis) were
recorded during the study (Fig. Bila wernel was the most abundant species (58.80 %) at
Otuocha.Pila wernei and Pomacea maculata recorded the highest and equal percentage
composition of 48 (47.52 %) at Otunsugli®omacea maculata recorded the highest
relative abundance of 66.80 % at Ukwubili. All sigscwere encountered in Ukwubili
station. Saulea vitrea was not collected at Otuocha and Otunsugbe rdaspbgct and
Afropomus balanoidea andLanistes ovum were not recorded at Otunsugbe.

The Shannon-Wiener diversity indeit, was highest at Otuocha (1.1710) followed by
Ukwubili (1.1330) and Otunsugbe (0.8559) (Fig. 3).

B Afropomus balanoidea
W Lanistes ovum

® Pila wernei

= Pomacea maculata

B Squlea vitrea

B Lymnea stagnalis

Fig. 2. Relative abundance of snails in AnambraeRiv
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Fig. 3. Diversity of snails in Anambra River
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Monthly variations in physicochemical parameters

There was no monthly significar® & 0.05) variation in the mean of temperature, pH,
turbidity, hardness, BOD, TSS, and nitrate at OtbaodElectrical conductivityEC, and
dissolved oxygen, DO, were recorded higher in Jam July respectively, while and TDS
were observed higher in August, with significa®t € 0.05) differences respectively.
Temperature, turbidity, hardness, BOD, TSS, andateitdid not show any significant
(P > 0.05) variation at Otunsugbe. The mean pH wasdsgf < 0.05) in July, whileEC,

DO were highest in AugusP(< 0.05). Temperature, turbidity, hardness, BOD, phate,
and TSS respectively showed significat( 0.05) differences between the months, while
other parameters differed but not significanty>0.05) in Ukwubili (Table 1).

Table 1
Monthly variations of physicochemical parametershefthree stations
: Temp. pH Turb. Hardness EC
Locations Months °C] [ NTU] [mg/L] [uS/cm]
June 23.50 +0.79| 8.30+0.06 | 30.10+0.05 | 7.50 +0.28 | 9.00 +0.008
Otuocha July 26.0+1.1 | 8.20+0.17 30.0+1.4 8.00+0.00 | 8.75+0.14
August 26.0+13 | 8.00+0.17 | 30.05+0.02 | 7.25+0.79 | 8.25+0.14
June 27.50 +0.79] 7.85+0.08 | 42.5+1.f 8.05+0.03 | 9.30+0.17
Otunsugbe July 28.00+0.00| 8.40+0.1%2 | 45014 8.75+0.14 | 9.60+0.08
August 26.50 +0.86| 8.30+0.1%2 | 46.25+0.12 | 8.10 +0.08 10.7 1.0
June 28.50 +0.28| 8.18+0.34 | 31.00+0.28 | 6.25+0.14 | 8.25+0.14
Ukwubili July 28.00 +0.0b | 8.05+0.38 | 30.75+0.1% | 6.00+0.00 | 8.75+0.14
August 27.00 +0.00| 7.80+0.00 | 30.25+0.124 | 6.75+0.14 | 8.50+0.13
FMWR <35 6.5-8.5 - - -
Locations DO BOD Phosphate TDS TSS Nitrate
[mg/L] [mg/L] [mg/L] [mg/L] [mg/L] [mg/L]
5.10 +0.08 7.0+2.6 16.25 +0.14 | 0.03+0.06° | 4.00+0.00 | 4.11 +0.03
Otuocha 6.25 +0.14 8.5 +4.3 14.25+0.43 | 0.02+0.00 | 450+0.28 | 4.25+0.14
5.83+0.17 6.5+1.4 17.2 +0.7 0.04+0.06 | 4.60+0.08 | 5.10+0.64
47+1.3 8.2 +7.6 19.25+0.72 | 0.26 +0.14 | 10.25+0.13 | 4.50 +0.00
Otunsugbe | 55+1.9 52 +1.6 19.50 +0.00 | 0.16 +0.08 | 11.25+0.43 | 5.0=+1.F
5.25+0.48 | 6.50+0.28 | 22.25+0.43 | 0.23+0.04 | 12.25+0.12 | 3.25 +0.43
575+0.78 | 450+0.28 | 11.00+0.58 | 0.51+0.28 | 6.25+0.14 | 3.25+0.14
Ukwubili 57+1.3 450+0.28 | 15.75+0.72 | 1.00+0.00 | 5.25+0.43 | 3.80+0.17
55+1.4 40+2.3 11.75+0.43 | 1.00+0.28 | 4.25+0.14 | 4.15+0.66
FMWR 75 8.3 <135 - - 50

Values with the different superscript within a colu are significantly different; Temp. - Temperature

Turb. - Turbidity, EC - Electrical conductivity, DO - Dissolved oxygeBOD - Biological oxygen demand,
TDS - Total dissolved solids, TSS - Total susperst#ils, FMWR - Federal Ministry of Water Resources

Relationship between physicochemical parameters arghail species

At Otuocha, there was significant negative and tpasicorrelation between the
dissolved oxygen anBomacea maculata (r = —0.877,p = 0.002) and_ymnea stagnalis
(r = 0.840,p = 0.005) respectively. Biological oxygen demandvetd a significant
positive correlation witiPomacea maculata (r = 0.757,p = 0.018) and positive correlation
with Pila wernei (r = 0.850,p = 0.004). Phosphate had a positive and negatikrelation
with Lymnea stagnalis (r = —0.833,p = 0.005) and_anistes ovum (r = —0.856,p = 0.003)
respectively (Table 2).
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Table 2
Correlation matrix showing the relationship betwéss physicochemical parameters and snail speolexted at
Otuocha, Anambra River

Parameter Temp. pH Turb. Hardness EC DO BOD Phosphate
[°Cl] [l [NTU] [mg/L] | [uS/cm]| [mg/L] [mg/L] [mg/L]

Temp. 1

pH —0.850' 1

Turb. 0.489 —0.578 1

Hardness 0.536 -0.311 -0.040 1

EC —0.438 0.458 —-0.329 0.472 1

DO 0.801 —0.518 0.198 0.378 —0.38f 1

BOD —0.391 0.496 —-0.128 0.272 0.58p —-0.627 1

Phosphate| —0.471 0.147 —-0.220 —0.75 | -0.428| -0.583 —0043 1

TDS 0.192 —0.532 —0.200 0.139 -0.139 -0.125 —0.198 80.43

TSS 0.200 —-0.013 —0.684 0.121 —-0.287 0.473 —0.425 0.083

Nitrate 0.733 | -0.874 0.154 0.428 —0.355 0.385 —0.34P 0.021

Ab 0.242 0.189 —-0.185 0.412 0.217 0.678 —0.200 —0.782

Pm —0.456 0.204 0.016 —0.078 0.32p —0387F 0.757 0.459

Ls 0.620 —0.157 0.116 0.567 —-0.047 03840 -0.180 -0.833

Lo 0.528 —0.175 0.420 0.373 0.00D 0.750 —0.250 —-0.856

Pw —0.205 0.149 0.247 0.373 0.649 —0.569 0785 —0.209

Sv C C C C C C C C

Parameter [r-nrgli] [ ;g?/ﬁ] l[\ln|1t£]r;1lt_¢]e Ab Pm Ls Lo Pw Sv

Temp.

pH

Turb.

Hardness

EC

DO

BOD

Phosphate

TDS 1

TSS 0.304 1

Nitrate 0.807 0.326 1

Ab —0.585 0.365 —-0.267 1

Pm 0.284 —0.541 —-0.060] —0.774 1

Ls —0.484 0.302 —-0.036] 0.884] —0.731 1

Lo —0.653 —0.059 —0.141] 0.814] -0.705 | 0.895 1

Pw —0.086 —-0.740 | -0.166 | -0.298] 0.766| -0.222 | —0.123 1

Sv C C C C C C C C C

" Correlation is highly significant ap < 0.01 (2-tailed)."Correlation is significant ap < 0.05 (2-tailed).
C = Cannot be computed because at least one oWahiables is constantAb - Afropomus balanoidea,
Pm - Pomacea maculata, Ls - Lymnea stagnalis, Lo - Lanistes ovum, Pw - Pila wernei and Sv -Saulea vitrea.
For abbreviations see Tables 1 and 2

At Otunsugbe, the pH recorded a significant negatiarrelation withPila wernei
(r = =0.749,p = 0.0) (Table 3). Hardness showed a positive caticel with Pomacea
maculata (r = 0.796,p = 0.010), and negative correlations witlymnea stagnalis
(r =0.986,p = 0.0001) andPilawernel (r = -0.832p = 0.005) respectively.
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Table 3

Correlation matrix showing the relationship betwéss physicochemical parameters and snail speolexted at
Otunsugbe, Anambra River

Parameter Temp. pH Turb. Hardness EC DO BOD Phosphate
[°C] [] [NTU] [mg/L] [uS/em] | [mg/L] | [mg/L] [mg/L]

Temp. 1

pH -0.239 1

Turb. —0.088 0.373 1
Hardness 0.507 0.620| -0.046 1

EC —0.938 | 0546 | 0.247 -0.227 1

DO -0.384 | —-0.047  0.403 -0.235 0.349 1

BOD —0.489 0.110 0.658 —0.367 0.460 0.821 1
Phosphate | —0.263 0.275 0.693 —0.305 0.294 0.000 0.560 1
TDS -0.079 | 0.093| -0.035 -0.189 0.105 —0.767-0.514 0.276
TSS —0.442 | 0.525] 0.898 —-0.107 0.578 0.531] 0.830 0.745
Nitrate 0.172 | -0.199] 0.168 -0.071 -0.124 0.510 0.081 —0.559
Ab C C C C C C C C
Pm 0.350 0.481 0.238 0.796 -0.114 0.387 0.142 —0.292
Ls 0.460 0.637| -0.049 0.986 —-0.168 —0.245| —0.423 -0.367
Lo C C C C C C C C
Pw —0.345 | —0.749] —0.447 -0.83% 0.001 0.050 0.106 0.018
Sv C C C C C C C C
Parameter [r-nrgli] [ n:;f] l[\ln|1t£]r;1lt_¢]e Ab Pm Ls Lo | Pw | Sv
Temp.

pH

Turb.

Hardness

EC

DO

BOD

Phosphate

TDS 1

TSS —0.136 1

Nitrate —0.356 —-0.037 1

Ab C C C C

Pm —0.660 0.203 0.436 C 1

Ls —0.113 -0.124 0.164 C 0.773 1

Lo C C C C C C C

Pw 0.038 -0.311 -0.282 C —0.764 —0.863 C 1

Sv C C C C C C C C C

" Correlation is highly significant ap < 0.01 (2-tailed)."Correlation is significant ap < 0.05 (2-tailed).
For abbreviations see Tables 1 and 2

At Ukwubili, Pila wernei showed a positive significant correlation with marature
(r =0.8124p = 0.008) and turbidityr(= 0.886,p = 0.001).Afropomus balanoidea andPila
wernei showed positive correlations with total solublédids (r = 0.682,p = 0.043) and
(r =0.689,p = 0.040) (Table 4).
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Table 4

Correlation matrix showing the relationship betwéss physicochemical parameters and snail speolexted at
Ukwubili, Anambra River

Parameter Temp. pH Turb. Hardness EC DO BOD Phosphate
[°C] [] [NTU] [mg/L] [puS/iem] | [mg/L] | [mg/L] [mg/L]
Temp. 1
pH 0.384 1
Turb. 0.883" | 0.156 1
Hardness —0.530 | -0.188 —0.231 1
EC —0.295 | —0.347 -0.046 —0.056 1
DO -0.491 | 0.166] —0.637 0.387 —0.605 1
BOD —0.788 | —0.25% -0.486 0.703 0.515 0.253 1
Phosphate —0.037 | —0.202 -0.058 —0.656 0.551 —0.2938 -0.011 1
TDS -0.203 | —0.06% 0.161 0.481 0.483 —0.052 0.739 0.120
TSS 0.875 | 0.068| 0.867 —0.434 -0.087 | —0.738 -0.743 —0.068
Nitrate -0.422 | —0.01% -0.561 0.058 —0.467 0.856| 0.114 0.171
Ab 0.556 | —0.005 0.581 0.070 —0.280 —0.369 -0.442 —0.545]
Pm —0.240 | —0.438 -0.039 0.008 0.438 —0.023 0.422 0.565
Ls 0.625 | —-0.123 0.588 0.000 -0.471 -0.160 -0.504 —0.482
Lo —-0.166 | 0.045] —0.029 0.348 0.243 -0.154 0.304 -0.279
Pw 0.817" | 0.333| 0.886 -0.034 —0.406 —0.248 -0.470 -0.291
Sv —0.408 | —0.050 -0.320 0.192 0.385 0.164 0.58 0.212
TDS TSS Nitrate
Parameter [mg/L] [mg/L] [mg/L] Ab Pm Ls Lo Pw Sv
Temp.
pH
Turb.
Hardness
EC
DO
BOD
Phosphate
TDS 1
TSS —0.299 1
Nitrate -0.074 —-0.648 1
Ab —0.240 0.682 —-0.547 1
Pm 0.574 —-0.293 0.242 —0.20% 1
Ls —0.203 0.598 —0.293 0.778] -0.116 1
Lo 0.183 —-0.034 —-0.360 0.393 -0.099 -0.111 1
Pw 0.136 0.689 —-0.252 0.614 | -0.06%5 0.620 -0.0p7 1
Sv 0.500 —-0.526 0.120 —0.398 0.203 -0.408 0.5312 -0|393

" Correlation is highly significant g < 0.01 (2-tailed).’Correlation is significant ap < 0.05 (2-tailed). For
abbreviations see Tables 1 and 2

Discussion

The result showed a total of 896 gastropod snaleriying to 6 species. Similarly,
Duwa [22] recorded 14 species of freshwater snailtree parts of Jakara Dam, Kano
State, Nigeria. Priawandiputra et al. [23] notedt threcipitation during the rainy season
influenced the population abundance and composifot4 freshwater gastropod species
recorded in the Gede system. Olorunniyi and Olofiat[24] reported the coexistence of
freshwater snail species naméty moerchi, andLanites libycus, and B. globosus, in six
streams and a total of 4 snail species narRelyoerchi, Lanites libycus, B. globosus, and
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Bellamyia unicolar from their study of the occurrence and distributadrfreshwater snails
in three communities of Ekiti State, Nigeria. Thadationship between physicochemical
parameters and snail species gathered at Anambkeat Stiows both positive and negative
correlations with significant differences. This sémilar to the study at Atavu River,
suggesting that anthropogenic activities in therrimight have a negative impact leading to
habitat change of freshwater snails [25]. Waterspiochemical factors could reduce or
otherwise increase the prevalence, abundance, astfibation of snails [26].
The importance of physicochemical parameters ieéca moderate positive relationship
between gastropods and temperature, pH, dissobggka, and total alkalinity [27]. In line
with our results, Olatayo [28] evaluated polluti@vels by human activities on water
physicochemical parameters in llaje, Nigeria, dmel ¢ondition of the aquatic ecosystem
where the average temperature was 29.75 °C witleanrpH of 6.7, suggesting that there
was no significant difference between all the ptyshemical parameters and the results
obtained in this study were within the acceptalnét$ (temperature < 35 °C and pH = 8.5)
by the Federal Ministry of Water Resources [29]i Agd Okwuosa [30] recorded a high
degree of tolerance and adaptation of freshwateilssmithin a reasonable range of
physicochemical fluctuations.

The water temperature in the present study favotmedlistribution of snails. El-Zeiny
et al. [26] noted that snails recorded high abundabecause of their tolerance to
a relatively high-temperature. The pH is an impuartgparameter that affects snail
distribution and high pH is associated with highels of calcium, and these habitats are
usually associated with draining streams of camasecatchments [31]. Chang [32]
reported that increased pH tends to be relatechdeased use of alkaline detergents in
residential areas and wastewater alkaline mateirialadustrial areas. A pH higher than
7 but lower than 8.5 was reported by Abowei [33pbtideal for biological productivity,
while pH lower than 4 was detrimental to water.liBoth the water temperature and pH
were within the recommended limits of < 35 °C an8-8.5 respectively by the Federal
Ministry of Water Resources. These results indieatifficient buffering property of the
river that is adequate for aquatic life, suggessiafg agricultural and domestic uses [29].

During the study, the DO and BOD had a significambsitive correlation with the
shails and are within the recommended limits of gL and 8.3 mg/L respectively by the
Federal Ministry of Water Resources. Aquatic spea@n change their behaviour by
increasing the supply of oxygen or by decreasingatal for oxygen. Snails extend siphons
or palps, decrease burial depth or even floatghédi DO waters above the water layer and
also minimise their demand for oxygen by decreaingl and movement [34, 35]. Water
contamination with feces has been reported to asmrehe level of BOD because it mainly
contains organic matter, which reduces the avditphif oxygen and thus decreases the
number of organisms [36]. Ighinosa et al. [4] fouhdt lower river BOD rates increased
the distribution and abundance of snails with higB®D values, resulting in a marked
decrease in snail composition. Phosphate and aiteatels have a significant negative
correlation with the distribution of snails in dhe stations. There is no or limited of
dissolved or suspended matter during the rainsghwhppears to absorb the sun’s rays and
thus limit photosynthesis and oxygen release. &mtd recent studies in river ecosystem,
turbidity and TSS showed positive and a negativaetation with snail abundance in
different stations but with higher values at Otugtsel (42; 46) NTU compared to other
stations, indicating that snails were less likelytcur and less abundant at sites with high
turbidity [37]. Besides, El-Kady et al. [38] notdbat turbidity was the most effective
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ecological factor in irrigation channels acting smail abundance. Phosphate and nitrate
from fertilisers from agricultural lands lead totryphication of freshwater ecosystems
[29].

In the case of species abundance, most of thessimithe different study stations
showed marked occurrence, which is common in atigs. Besides, the peak abundance
of snails was recorded fé. maculata; followed byP. wernei, L. stagnalis, A. balanoidea,

L. ovum, andS. vitrea. This trend agrees with the reports of severaarshers that have
demonstrated the usefulness of physicochemicahpeteas in the increase or decrease of
shail population [39-41]. In addition, thd index was substantially highest at Otuocha
(2.1710), followed by Ukwubili (1.1330) and Otunseg (0.8559). Similar values
(0.324; 0.822) were reported by Salawu and Oda##} in four water bodies in Yewa
North, Ogun State, Nigeria. However, Okeke [13}extathat the diversity index ranges
from 1.5 to 3.5 to rarely more than 4 for an ide@bsystem.

Conclusion

This study revealed the abundance of snail spetgiesabitats disturbed by
anthropogenic activities by demonstrating highraee to physicochemical changes in the
river. Moreover, snail diversity in the differertatons showed high adaptability despite
significant changes in water quality. Neverthelgbsse findings suggest integrating snalil
control strategies to protect the diversity of #hy reducing the impact of anthropogenic
activities on the physicochemical parameters ofAhambra River. Moreover, recognizing
detailed individual species’ environmental need$ provide critical information to decode
physicochemical changes in the river.
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