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ABSTRACT  

The composition and abundance of zooplankton communities were analyzed from zooplankton samples 

collected six times within a year in Upeh Guling, Taman Negara Johor Endau Rompin (TNJER), 

Malaysia.  A total of 49 species of zooplankton were recorded with 48 species at rain fed rock pools 

and 40 species at river fed rock pools. Rotifers contributed the highest number of species with 35 species 

over others due to their fast growth and development under favourable conditions. Among the rotifers, 

Lecane was most diverse with 11 species in total. For zooplankton communities, the rain fed rock pools 

recorded higher (P<0.05) variation in total species diversity and density, compared with river fed rock 

pools. Fewer species composition recorded in river fed rock pools may be attributed to the river water 

which continually feeding the pools and might carried along some species. High species diversity index 

in rain fed and river fed rock pools, ranging from H'=3.14-H'=3.56 as a result of long period of the 

inundation which suggested a healthy (oligotrophic) condition of the ecosystem. The results suggest a 

healthy state of the environment as it favours the proliferation of diverse species of zooplankton 

communities. 
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INTRODUCTION 

Temporary water habitats support specialised 

assemblages and moderate numbers of rare and 

endemic species (Bratton, 1990; Baskin, 1994; 

Kalettka, 1996; King, Simovich & Brusca, 

1996) which comprise of bacteria, protoctists, 

vertebrates, fungi, and an abundance of higher 

and lower organisms (Williams, 2005). Many 

aquatic species such as algae, bacteria, fungi and 

invertebrate organisms transform matter and 

energy into life. Temporary water species are 

well represented by micro- and macro forms 

from major taxonomic groups, namely: 

Branchiopoda, Ostracoda, Copepoda, Rotifera, 

Cladocera, Decapoda and Pericardia (Williams, 

2005). Similarly the insects are well represented 

in this type of water bodies, such as the group 

Hemiptera, Coleoptera, Trichoptera, and 

Diptera, especially the Chironomidae, 

Culicidae, and Ceratopogonidae, (Williams, 

2005). Aquatic mites (Hydracarina) are also 

common in temporary waters along with several 

fish species which migrate in and out of 

temporary streams, rivers and floodplains 

(Welcomme, 1979). Similarly, temporary waters 

serve as habitat to some rare species of 

amphibians and also provide important feeding 

areas for migratory birds (Poiani & Johnson, 

1991). 

The contributions of temporary waters become 

even greater with the presence of some biotas 

like plankton (phytoplankton and zooplankton). 

Plankton are minute floras or faunas that float, 

drift or inactively swim against water current. In 

oligotrophic ecosystem, phytoplankton are the 

major contributor of biomass and primary 

productivity (Campbell, 1997). They produce 

oxygen during photosynthesis, which was 

estimated on a global scale to be 50% – 60% of 

all photosynthesis performed (Campbell, 1997). 

Moreover, they form the base of the food chain 

in aquatic environments and their diversity and 

density are generally determined by the existing 
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water quality (Campbell, 1997). The 

zooplankton in the second level, transform food 

energy synthesized by the phytoplankton to the 

higher tropic level (Abujam et al., 2011). 

Moreover, zooplankton is the most vital biotic 

components affecting mostly the functional 

aspects of all aquatic ecosystems, via; food 

chains, food webs, energy flow/transfer and 

cycling of matter. Different environmental 

factors that detect the features of water play an 

essential role on the growth and abundance of 

zooplankton (Suresh, Thirumala & Ravind, 

2011). As such, water quality influences 

zooplankton abundance, clustering and biomass. 

Freshwater rock pools (a group of all types of 

depressions that occur on rocky substrate and 

periodically hold water) which are found all over 

the world in all major biomes depends mainly on 

precipitation for filling. The hydro periods 

ranging from several days to a whole year and 

interaction between the climate and geology 

determined the morphology and hydrology of 

this habitat (Jocque, Vanschoenwinkel, & 

Brendonck, 2010). 

The uncertain nature of the flooding regime 

requires high endurable species with adaptation 

for surviving the dry phase such as such as 

dormant eggs, resistance larvae or by active 

migration and recolonization (Wiggins, Mackay 

& Smith, (1980); Brendonck & De Meester, 

2003). 

Taman Negara Johor Endau Rompin (TNJER) is 

a forest containing rock formations (Upeh 

Guling) with history traced back to 240 million 

years. It houses many species of macro and 

micro flora and fauna that are not found 

elsewhere. TNJER is a proposed site for 

Geopark with second oldest and largest park in 

the whole of Malaysia after Langkawi Geopark 

(Devapriya et al., 2012). The historically 

preserved site with temporary freshwater rock 

pools located in Upeh Guling, has rarely been 

touched, particularly the records of plankton 

species that existed there 

The objective of this study is to determine the 

distribution and abundance of zooplankton 

thriving in temporary rock pools of Upeh 

Guling, Taman Negara Johor Endau Romping 

(TNJER). The zooplankton diversity of these 

areas is underexplored. 

 

METHODOLOGY 

Sampling location 

Field sampling was carried out in Upeh Guling, 

Taman Negara Johor Endau Romping 

(TNJER).Two condition temporary rock pools, 

rain fed rock pools and river fed rock pools were 

choosing for the study. Rain fed rock pools 

received water primarily from rainfall and 

secondarily fed by the river water flow during 

the rainy seasons (designated as rain-fed rock 

pools) whereas, River fed rock pools received 

water mainly from river water and secondarily 

from rainfall (river fed rock pools). 

Sample collection and proceeding 

Samples were collected on a monthly basis for 

six months (from March to September 2013). 

Microalgae samples were collected using a Van 

Dorn water sampler. Triplicate samples were 

collected, fixed with Lugol’s iodine solution 

after which, were taken to the laboratory for 

taxonomic identification and enumeration.  

Upon arrival in the laboratory, microalgae 

samples were allowed to settle for at least three 

days without disturbing. After which, the 500ml 

water sample were siphoned out until only 50ml 

of sample remained. The remaining samples 

were then transferred to labelled 100ml capacity 

opaque plastic bottle and kept in the dark until 

further analysis.  

Analyses  

Identifications of phytoplankton were done 

using a compound microscope (ModelYS2-H 

Nikon Japan) under 40x magnification or higher 

depending on the size of the species and where 

the species can be identified comfortably and 

confidently (McAlice, 1971; Bellinger & Sigee, 

2010). A Sedgewick-rafter counting chamber 

was used for species enumeration. Triplicate 

samples were counted each time. The species 

found were identified to the lowest possible taxa 

using phytoplankton identification key (Huber-

Pestalozzi, 1938; Huber-Pestalozzi, 1941; 

Prescott, 1970; Yamagishi & Hirano 1973; 

Huber-Pestalozzi, 1982; Peerapornpisal, 1996; 

Yinxin & Minjuan, 2005; Shukla et al., 2008; 

Stamenković & Cvijan, 2008; Bellinger & 

Sigee, 2010; ITIS, 2010; Sayers et al., 2011; 

Guiry & Guiry, 2014; Pal & Choudhury, 2014; 

Parr, et al., 2014). microalgae densities were 

expressed as cells/ml (Bellinger & Sigee, 2010). 

The enumerations were done by counting 

individual cell. In addition, those species of 
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phytoplankton which have countable filaments 

(e.g. Micrasterias) were counted by individual 

cell. However, species which have uncountable 

filaments (e.g. Oscillatoria sp) and species that 

form colony (e.g. Botryococcus sp.) were 

estimated following Findlay & Kling (2001).. 

Field sampling  

Samples were collected on a monthly basis for 

one year. However, due to flash flooding during 

rainy season, the sampling area was not 

accessible; hence, sample collection was only 

possible for a period of six months (March, 

April, June, July, August and September 2013). 

The physicochemical parameters (temperature, 

pH, dissolved oxygen, depth) were measured in 

situ. 

Sample processing 

Zooplankton samples were identified and 

enumerated without prior processing as that of 

the phytoplankton 

Identification and enumeration 

Triplicate samples of zooplankton were counted 

each time using a zooplankton counting 

chamber under the compound microscope 

(Model YS2-H Nikon Japan) with low-power 

objective (10 x magnifications). The 

zooplankton were identified to the lowest 

possible taxon using freshwater zooplankton 

identification keys (Pennak 1979; Idris 1983; 

ITIS, 2010; Sayers et al., 2011). Estimation of 

zooplankton densities expressed as 

individuals/L (Bellinger & Sigee 2010), follows 

the equation of Warren & Horvatin, 2003. 

Data Analysis 

The zooplankton densities were used to 

determine the plankton community structure 

using statistical software. The community 

structures were observed by multivariate 

techniques using a PRIMER Software package 

(version 6.1.9, PRIMER-E Ltd), (Clarke & 

Warwive, 2001). Data (species abundance) were 

log (x+1) transformed to balance some rare 

species that are very few in abundance (Clarke 

& Warwive, 2001).  

Samples were also grouped by sampling stations 

and on monthly basis, using t-test to determine 

the significance difference (P<0.05) between 

two pools but for months (6 months) one way 

ANOVA was used. The community structure 

such as species number (s), total number of 

species (N), the Shannon Wiener diversity were 

determined  

H’= pi ln pi,   H = index of diversity, In = the 

natural logarithm, Pi = proportion of the ith 

species to the total count. 

Margalefs species richness [(d=(S-1)/log (N)] 

and Pielou’s species evenness [(J=H'/log e (s)] 

were calculated for each sample to study the 

impact in community structure. (Heip, et al., 

1998). 

 

Figure 1:  Map showing the location of the study 

site 

 

RESULTS 

Zooplankton composition and abundance 

The study showed significant variation in 

zooplankton species density between rain 

fed rock pools and river fed rock pools 

(Table 1). A higher (P< 0.05) zooplankton 

species density was recorded in rain fed rock 

pools (781.38 individuals/ml) than in river 

fed rock pools (22.56 individuals/ml). A 

total of 49 species of zooplankton belonging 

to 20 genera, 12 families, 6 orders, 5 classes 

and 3 groups were found (Table 2.). Rotifers 

contributed the highest number of species 

(35 species); followed by cladocerans (12 

species) and copepods (2 species) (Table: 

4.5). Among the rotifers, genus Lecane was 

most diverse with 11 species in total (Table: 

2). 

A total of 48 species from 19 genera, 12 

families and 7 orders of zooplankton were 

present in the rain fed rock pools. Eight 

species were found only in the rain fed rock 

pools and these species included Lecane 

elasma, Lecane hornemanni, Lecane mira, 

Lecane subulata, Mytilina ventralis, 

Polyarthra remata, Trichocerca sp. 1 and 

Chydorus sphaericus. On the other hand, a 
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total of 41 species from 19 genera, 11 

families and 6 orders were found in the river 

fed rock pools. Only one species which is 

the Brachionus sp. 1 is found only in the 

river fed rock pools. Whereas, there were 40 

common species of zooplankton recorded in 

both rock pools (Table 2). 

 

 

Table 1: Average zooplankton density in 

rain fed rock pools and river fed rock pools 

 Rainfed   
 

River fed  

Zooplankton 

Average & S. E  

480.74 

±206.25 

cells/mL  

22.56±  

4.0025   

cells/mL  

Significant level 0.001  

F  12.70   

Table 2: List of zooplankton species found in the rare temporary water habitats in Upeh 

Guling, TNJER, Malaysia 

S/N 

Group /Species 

Rotifers Cladocerans Copepods 

1 Brachionus sp.  Alona sp. 1  Canthocamptus sp.  

3 Lecane clara  Alona sp. 2  Mesocyclops sp.  

4 Lecane crepida  Alona sp. 3  Copepod nauplii  

5 Lecane elasma  Alona sp. 4   
6 Lecane haliclysta  Alona sp. 5   
7 Lecane hornemanni  Alonella excisa   
8 Lecane lunaris  Bosmina longirostris   
9 Lecane mira  Bosminopsis dietersi   
10 Lecane monostyla  Camptocercus sp.   
11 Lecane sp. 1  Ceriodaphnia sp.   
12 Lecane sp. 2  Chydorus sp.   
13 Lecane subulata  Chydorus sphaericus   
14 Lepadella acuminata    
15 Lepadella elongate    
16 Lepadella patella similis    
17 Macrochaetus collinsi    
18 Macrochaetus longipes    
19 Monostyla bulla    
20 Monostyla hamata    
21 Monostyla lunaris    
22 Monostyla sp. 1    
23 Monostyla sp. 2    
24 Monostyla triangle    
25 Mytilina ventralis    
26 Philodina rosela    
27 Platyias quadricornis    
28 Polyarthra major    
29 Polyarthra remata    
30 Polyarthra vulgaris    
31 Trichocerca chattoni    
32 Trichocerca ruttneri    
33 Trichocerca sp.    
34 Trichotria tetractis    
35 Trichotria truncata      
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Figure 2: Variation in percent abundance 

(%) of zooplankton groups from the rain fed 

and river fed rock pools 

 

 

 

Figure 3: Zooplankton group density 

(individual/L, in logarithmic scale) variation 

according to sampling month between two 

rock pools (rain-fed rock pools and river fed 

rock pools 

Table 3: The monthly zooplankton species 

abundance significant variation between 

rain fed rock pools and river fed rock pools. 

Superscripts with the asterix “*” are 

significant while those without the asterix 

are insignificant 

 Rain fed River fed  

March  8.19×103*  0.16×103  

April  2.64×103**  0.22×103  

June  1.25×103**  0.09×103  

July  1.57×103**  0.18×103  

August  4.50×103**  0.23×103  

September  5.88×103*  0.24×103  

Significance: *P< 0.05; **P< 0.01  

 

Table 4: Diversity indices (Mean  S.E) of 

zoolpankton in the rock pools: Data in row 

with asterix “*” denotes significance at p 

<0.05 

Zooplankton    

Species 

richness (d) 

4.66±0.19 7.34±0.41* 

Species 

evenness (J') 

0.99±0.00* 0.97±0.00 

Diversity 

index (H') 

2.74±0.07 3.37±0.08* 

 

The highest species abundance of 

zooplankton was contributed by rotifers 

with 49.00% in the rain fed rock pools 

(Figure 2). The group cladocerans was the 

second highest with 45.00% (Figure 2), and 

the least group was copepods with 6.00%. 

Similarly, in the river fed rock pools, the 

highest zooplankton abundance was 

contributed by rotifers with 61.00% (Figure 

2) in river fed rock pool, followed by 

cladocerans with 22.00% and the copepods 

contributing 17.00% (Figure 2).  

The rotifers of both rain fed and river fed 

rock pools obtained their maximum 

densities in the month of September. The 

cladocerans of rain fed rock pools recorded 

large abundance in March than other month 

while copepod was in August. In river fed 
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rock, cladocerans recorded highest species 

abundance in the month of April while 

copepods were in the month of September 

compared to other months (Figure 2).  

In rain fed rock pools, the highest species 

abundance was recorded in the month of 

March, followed by September. While, the 

total least species abundance was recorded 

in June. Similarly, in river fed rock pools the 

month of September recorded largest 

species abundance followed by August and 

the least species abundance was recorded in 

the month of June (Table 3). Significant 

(P<0.05) variation was revealed between 

rain fed rock pools and river fed rock pools 

in terms of monthly species abundance 

(Table 3). 

Diversity indices 

Significant values were recorded between 

rain fed rock pools and river fed rock pools 

in terms of species diversity index (H') and 

species richness (d) (Table 4). The index 

value observed for H'=3.56; d= 9.33 (rain 

fed) and H'=3.14, d= 6.13 (river fed) (Table 

4). For the rain fed pools and river fed pools, 

the observed species diversity index and 

species richness revealed significant 

variations. However, there was no 

significant variation observed in the 

evenness index values.   

Zooplankton species diversity indices on the 

other hand, recorded significant variations 

(P<0.05) between rain fed rock pools and 

river fed rock pools. The values recorded for 

species diversity index, species richness and 

species evenness are equivalent to H'=3.37, 

d=7.34 and J'=0.97 (rain fed) and H'=2.74, 

d=4.66 and J'=0.99 (river fed) (Table 4.7). 

 

DISCUSSION 

Zooplankton composition and abundance 

Generally, in many freshwater bodies such 

as lakes, rivers and temporary waters, 

rotifers are the most dominant zooplankton 

group (Table 5.2). This study recorded 35 

species of rotifers. Similar observations 

have been reported by Anusa, (2012) and 

Thakur et al. (2013) who reported 8 and 32 

species of rotifers on freshwater temporary 

rock pools and tropical lakes, respectively. 

According to Ekpo (2013), rotifers have the 

advantage over the other zooplankton 

groups due to its fast growth and 

development under favourable conditions. 

In addition, depending on the temperature, 

their reproductive cycle could fall between 5 

days (at 25oC) to 12 days (at 20oC). Perhaps 

tropical temperature may be an important 

factor to their reproductive success. The 

second highest group was the cladocerans 

with a total of 12 species. 

Similar to many lakes and rivers in tropical 

countries (Table 5.2), cladocerans generally 

followed in abundance after rotifers (Ekpo, 

2013; Thakur et al., 2013). The lowest 

zooplankton group observed in this study 

was the copepods with two genera and two 

species (Table 5.2). The lowest number of 

copepods recorded in this study may be 

attributed to their long reproductive cycle 

(25 to 50 days) which also depended on 

temperature. In a research conducted by 

Shah et al. (2008) in a freshwater river, only 

two species of copepods were identified. 

Copepods nauplii were also observed 

throughout the duration of this study. This 

perhaps was an indication of continuous 

reproduction of copepods in this type of 

environment. The composition and 

abundance of zooplankton species in the rain 

fed rock pools was higher than that of the 

river fed rock pools. The two pools recorded 

40 similar species equivalents to 81.63% 

despite the fact that sampling was done 

during the months considered to be dry 

season in Malaysia. Fewer species 

composition recorded in river fed rock pools 

may be attributed to the river water which 

continually feeding the pools and might 

carried along some species. Therefore, 

fewer species composition in river fed rock 

pools can be attributed unexpected flash 

flooding caused by unexpected rain fall 

during the dry season. Occurrence of 

unexpected rain fall during dry season in 

tropical rain forest region is a known 

characteristic which makes the region to be 

evergreen throughout the year (Grainger, 
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2013). Rain fed rock pools were observed to 

be more stable in planktonic community 

than the river fed rock pools community. 

This might be attributed to long duration of 

inundation in habitat due to unexpected rain 

fall and less flushing out of water when 

compared to river fed rock pools. Higher 

community stability observed in rain fed 

rock pools resulted in higher species 

diversity when compared to river fed rock 

pools habitat. Considering the rain fed rock 

pools with higher abundance may be 

attributed to long-lived pools caused by 

unexpected rain fall. This finding is in 

conformity with what Vanschoenwinkel et 

al. (2009) observed. That large deep pools 

and pools with very low disturbance and 

long period of inundation, experience very 

high species diversity (Vanschoenwinkel et 

al., 2009). Jocqué et al. (2007) reported that 

pools that are long-lived offer more stable 

habitat than short-lived and small pools. All 

the pools during the sampling did not dry up 

completely. This might be attributed to 

unexpected rain fall experienced from time 

to time in tropical rain forest. The sampling 

was done during the months considered to 

be dry season in Malaysia. The most diverse 

zooplankton genus was Lecane from the 

group of rotifers with 11 species, followed 

by the Monostyla with six species. Lecane 

and Monostyla species are known to be 

abundant in small water bodies and can 

survive well in the presence of carbonates. 

In addition, they have shown to adapt well 

to pH in the range of 6.0 to 8.2 and 

temperature 24.0 to 29.5°C in tropical 

region (De Manuel Barrabin, 2000; Jocque 

et al., 2010). These perhaps, could be 

attributed to their high abundance recorded 

in this present study. Likewise, Monostyla 

bulla is also known to act as species 

indicator of fresh and clean water (Abujam 

et al., 2011). Based on this, the most 

dominant species of zooplankton (Lecane 

and Monostyla species) recorded in this 

study suggests that the river water and the 

standing water in both rock pools are 

oligotrophic. Considering the monthly 

species composition, rain fed rock pools 

recorded the highest total species diversity 

and density than river fed rock pools. This 

may be attributed to the partial lentic nature 

of the ecosystem. The rain fed rock pools 

primarily receives water from rain and 

occasionally receives water from river when 

there is river overflow as a result of heavy 

rainfall.  

The month of August recorded the highest 

phytoplankton species density with 

52.58×103 cells/mL followed by July with 

52.22×103 cells/mL. The phytoplankton 

densities on the rain fed rock pools was 

observed to be highest in July and August. 

Those months were the peak of dry seasons 

in Southern Peninsular of Malaysia. The 

high densities of green algae and diatoms 

obtained may be due to reduction of water 

from the pools. Baruah & Kakati (2013) 

attributed low phytoplankton count in pond 

to low volume of water. The dominance 

obtained in green algae and diatoms 

throughout the sampling months over other 

groups of algae may be ascribed to their 

tolerance in different temperature, light and 

nutrient limitation and similar findings has 

been observed by some limnologist (Fogg, 

1975; Wetzel, 2001).  

Rotifers had the highest occurrence in both 

rock pools. This may be due to their ability 

to reach reproductive peak level within three 

and half days under favourable 

environmental conditions (Allan, 1976; 

Ekpo, 2013). Likewise, the reason for their 

relatively higher abundance over others may 

be due to the fact that they are considered to 

be passive dispersers which survive the dry 

periods in rock pools (Wiggins et al., 1980). 

In addition, their eggs undergo resting stage 

and resist a lengthy period of drought. 

Rotifers serve as a good indicator of good 

water quality and presence of oxygen in the 

water (Vladimir, 1983). The high abundance 

of rotifers therefore was perhaps an 

indication that the rock pools provide an 

appropriate environmental condition for 

their reproduction. In fact, the density of 

rotifers observed in this study, was even 

higher than those observed in similar studies 
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(e.g. Mamaril & Fernando, 1978; Mamaril, 

1986; Aguigwo, 1998; Abdullahi, Azionu & 

Ajayi 2007; Ogbeibu & Edutie, 2009; Saidu 

et al., 2009; Imoobe & Adeyinka, 2010). 

Thus, the rock pools provide good habitation 

to the plankton.  

September to March was a period 

considered to be northeast (NE) monsoon in 

which the major rainy season was obtained 

in east of Johor and Sarawak (Malaysia 

Meteorological Department, 2013; Yoshida 

et al., 2012; Suhaila et al., 2010). On 

monthly basis, the highest total mean 

density of zooplankton was recorded with 

8.38×103 and 6.06×103 individuals/L in 

March and September, respectively. Similar 

pattern was also reported by Aguigwo 

(1998); Kemdirim (2000) and Davies et al 

(2009). High abundance of rotifers was 

observed during major rainfall (Aguigwo 

1998; Kemdirim, 2000; Davies et al., 2009).  

The cladocerans species, Bosminopsis 

deitersi recorded the highest species density 

in both rock pools which may be attributed 

to it movement ability to survive 

environmental changes such as temperature 

and flood. Similar observation has been 

recorded by Melão & Rocha, (2004). Melão 

& Rocha (2004) observed Bosminopsis 

deitersi has a cladocerans which has high 

movement potential as they can go from the 

surface of pool to the bottom of the pools 

during the day when the condition is not 

favourable. During the months of March and 

September, which were considered to be end 

and beginig of wet season in Malaysia, a 

higher abundance of Bosminopsis deitersi 

was observed in this study. This revealed 

that Bosminopsis deitersi ability to survive 

current flush of water feature that 

contributed to their diversity and abundance.  

For this present study, potential bioindicator 

species have been identified. Such species 

are Alona sp Brachionus sp, Chydorus sp 

and Lecane sp. these species were common 

to both rock pools except Brachionus sp that 

was only found in river fed rock pools. 

These species were identified as pollution 

bioindicators by Thakur et al. (2013) 

Diversity indices  

High in species diversity reveals absence of 

pollution in the water (Thakur et al., 2013). 

Sigee (2004) stated that biodiversity indices 

of species diversity are derived from the 

species count, which can be of three 

categories: species richness (Margalefs 

index), species evenness (Simpson index) 

and a combination of both, (diversity index 

and Shannon-Wiener index). These three 

diversity indices accounts for a number of 

species and their relative abundances which 

implies the higher the value of the indices 

the more the oligotrophic state of water 

bodies (Thakur et al., 2013). For instance, 

between 0 and 1.0 is the possible range value 

of species evenness and therefore values 

near 0 indicated least evenly distributed 

communities while values near 1.0 indicated 

most evenly distributed communities 

(Thakur et al., 2013). Margalef (1958) 

correlated the number of species to the total 

number of individuals. In species richness, 

reduction in values reveal rise in the 

pollution. When calculating the diversity 

index, a value above 3.0 indicates clean and 

oligotrophic water while value below 3 

indicates pollution (eutrophication) (Thakur 

et al., 2013). Relating the data obtained from 

statistical result of the diversity indices in 

both rock pools (river fed and rain fed) of 

this finding; it has been observed that the 

minimum and maximum values of species 

evenness (0.79-0.99), species richness 

(4.66-9.33) and diversity index (2.74-3.56).  

The diversity indices values of 

phytoplankton and zooplankton species 

obtained in rain fed rock pools of this study 

was higher species evenness (0.8 - 0.97), 

species richness (7.34 - 9.33) and diversity 

index (3.37 - 3.56) when compared with that 

of river fed rock pools (species evenness 

(0.79 - 0.99), species richness (4.66 - 6.13) 

and diversity index (2.74 - 3.14). Lower 

values of species indices obtained in river 

fed rock pools may be attributed to lower 

abundance and number of species of 

phytoplankton and zooplankton obtained, 

which may be as a result of frequent in and 

out of river water that may reduce nutrient 
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of water, the effect of physico-chemical 

parameters and flash away of some species 

by water velocity. The community structural 

indices values obtained from both rock 

pools in these findings were considered to be 

high which account for the healthy status of 

the water body in the rock pools. Thakur et 

al. (2013) obtained the minimum and 

maximum values of species evenness 

(0.153-0.942), species richness (1.398-

5.388) and diversity index (1.177-3.310) 

and similarly Ghosh et al. (2012) recorded 

the minimum and the maximum values of 

species evenness (0.803-0.914), species 

richness (1.786-2.814) and diversity index 

(2.344-2.454). In Thakur et al. (2013) 

findings, station with higher species 

diversity index of 3 and above were at 

healthy status, while those stations that 

recorded less than 3 values of species 

diversity index were considered to be in 

polluted status. According to Ghosh et al. 

(2012), the low diversity index value 

obtained in the study may be as a result of 

excessive nutrient enrichment 

(eutrophication). This nutrient increment 

may be from leaves that accumulate in 

pools, degraded by bacteria. Phytoplankton 

and zooplankton communities in both river 

fed and rain fed varied significantly with 

high species diversity indices. The 

zooplankton diversity index on the river fed 

rock pool was in exception with low value 

(2.74). This same rock pool recorded the 

highest value of evenness (0.99).  

The diversity index suggested low trophic 

level of the water body in both rock pools. 

Despite the fact that some pollution 

indicator species were found in both rock 

pools, yet the diversity index revealed 

healthy status of the pools. Similarly, 

zooplankton diversity index obtained in rain 

fed rock pools also showed low trophic 

status of water. However, low value of the 

diversity index obtained in the river fed rock 

pools suggested high trophic level of the 

water body. This may be attributed to the 

effect of surrounding forest where wind or 

rain water can disperse the surrounding dead 

leaves into the pools and after 

decomposition of these leaves by 

cyanobacteria in-turn naturally influenced 

the nutrient of the pools 

Conclusion 

Forty-nine species of zooplankton were 

recorded from both rock pools due to 

stability in the pools. The stability in the 

plankton community led to diversity and 

abundance observed in the rock pools which 

was due to long hydro-period and less 

disturbances experienced by the pool. 

Unexpected rain fall was not enough to 

overflow the pools; instead the additional 

water had maintained the growth and 

allowed establishment of diverse species in 

the rock pools. 

 High diversity indices values recorded 

revealed good water quality. Inundation was 

the primary factor that controls the 

effectiveness of the parameters which in turn 

resulted in species diversity and abundance. 

The environmental parameters of both rock 

pools were within the favourable range and 

suitable for organism’s conservation.  
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