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INTRODUCTION 

The name ‘Freshwater rockpool’ groups all types of 

depressions that occur on rocky substrata and are 

found worldwide in all major biomes. Geo-

morphologically these are similar because they origi-

nated from weathering and erosion. The shape and 

dimensions of rock pools depend on weathering rates 

and patterns, dictated by local climate and the compo-

sition and resistance to erosion of the rock (Campbell, 

1997). These rock pools are filled by precipitation, riv-

ers and ground water. The length of inundation period 

(hydroperiod) averages from a few days to little more 

than a month (Brendonck et al., 2000). In temperate 

region, these may remain inundated for several sea-

sons. Rock pools, in general, along the large torrential 

rivers in the Himalayas are oligotrophic systems with a 

thin layer of bottom sediments. This is because of reg-

ular flushing and renewal of water and removal of bot-

tom sediments by rains and floodwater. The highly 

variable environmental conditions combined with  

unpredictable regime require high-stress tolerance of 

the inhabitants. These temporary water habitats sup-

port specialised and moderate number of rare and 

endemic species (Bratton, 1990; Baskin, 1994, King et 

al., 1996, Pinder et al., 2000 and Jocque et al., 2007). 

Fauna in these rock pools is represented by active 

and passive dispersers and has been reviewed by 

Jocque et al. (2010) and Alhassan and Hazel (2015). 

An extensive study by Merlijn et al. (2010) on diversity 

patterns of freshwater rock pools across the world 

continents has reported the lowest species diversity in 

Asian continent which may be due to the paucity of 

freshwater rock pools studies. In spite of the recent 

surge of interest in the study of rock pools as model 

systems for ecological and evolutionary research, 

having unique habitats, housing a diversity of special-

ist and endemic species and their importance as 

sources of fresh water in dry countries, these freshwa-

Abstract 
Small and temporary freshwater rock pools, compared to lakes, ponds and rivers, have received a very little scientific attention 

in India. For the present limnological study, six rock pools in the river Chenab at Dhoomi, Akhnoor, were analysed seven times 

for water quality and fauna during 17-01-2011 to 26-01-2011 and have been described. Among various water parameters depth 

(6-11 cm), transparency (6-11 cm) and turbidity (1.4-6.88 NTU) recorded a decrease after high record on first observation. Sa-

linity remained constant (0.1 ppt) on all the seven observations. Dissolved oxygen (DO) observed maximum (12.81 mg/l) record 

on 19-01-2011 and minimum (9.99 mg/l) on 26-01-2011. Chloride (Clˉ) was minimum (2.73 mg/l) on 17-01-2011 and 18-01-

2011 and maximum (6.81 mg/l) on 24-01-2011. Conductivity (75.50 – 178.8 µS cmˉ¹), total dissolved solids (TDS)  (40.13 – 

85.5 mg/l), Biological oxygen demand (BOD) (2.5 – 6.63 mg/l), pH (8.26 – 9.12), carbonate ( CO3
-2) (2.31 – 22.84 mg/l), bicar-

bonate (HCO3
-) (29.83 – 71.29 mg/l), calcium (Ca+2) (9.45 – 29.50 mg/l), magnesium (Mg+2) (2.24 – 5.38 mg/l), total hardness 

(TH)  (35.34 – 95.80 mg/l) and sodium (Na+) (0.44 – 1.05 mg/l) showed highest record on last observation. Potassium (K+) (0.60 

– 1.70 mg/l) was minimum on 18-01-2011 and maximum on 24-01-2011. Nitrate (NO3
−) (0.084-0.373 mg/l), phosphate (PO4³

− ) 

(0.043 – 0.140 mg/l), silicate (SiO4
-4) (1.28 – 3.95 mg/l) and sulphate (SO4

-2) (4.89 – 7.84 mg/l) observed  an irregular pulse. 

Fauna in these rock pools was represented by zooplankton (passive dispersers) belonging to Protozoa (27 species), Rotifera (3 

species), gemmules of Porifera (2 species) and Turbellaria (1 species) only. Zooplanktonic maximum qualitative record was 

observed on 6th observation and quantitative on 7th observation. In the absence of any earlier study on freshwater rock pools in 

the Himalayan rivers, present work shall be of great help for future workers. 
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ter bodies remain virtually unexplored in India. Shinde 

and Kulkarni (2020) have done some work on fresh 

water rock pools in Pune. Taking into consideration the 

importance of rock pools, supporting unique fauna and 

lack of studies in Asia, including India, the present 

study was undertaken on six rock pool clusters in the 

river Chenab at Dhoomi, Akhnoor, Jammu (U.T.) and 

was timely and necessary.  

MATERIALS AND METHODS 

Topography: The river Chenab, draining Jammu  

region of the Union territory of Jammu & Kashmir, is 

formed by the confluence of Chandra and Bhaga 

streams at Tandi in Himachal Pradesh. At Panji, at an 

elevation of 1828 meters above mean sea level, the 

river enters Jammu region of the Union territory of 

Jammu and Kashmir. After passing through Kishtwar, 

Thathri, Doda, Ramban, Reasi, Akhnoor and Pragwal, 

it enters Pakistan and joins the river Indus near the city 

of Uch Shariff. Along the sides and in the river Chenab 

are present rocks having surface pools. For the pre-

sent limnological studies, six surface rock pools at 

Dhoomi, Akhnoor, were selected (Figs. 1-8). These 

rock pools get filled with water during rains and floods 

and support a good diversity and density of planktonic 

fauna, which are allogenetic source in the river. These 

rock pools, in the area of the present study, have a 

stable environment as the area is under army control, 

free from anthropogenic interference and irregular 

flushing and cleaning by rain and river water floods. 

Water sampling and analysis: Water samples were 

collected seven times during 17-01-2011 to 26-01-

2011 in plastic containers. For Dissolve oxygen (DO) 

and Biological oxygen demand (BOD) water samples 

were collected in BOD bottles and fixed on the spot. 

Air and water temperature was recorded using a mer-

cury bulb (C°) thermometer. Analysis of various water 

parameters like turbidity (standardised Systronics digi-

tal nephalo-turbidity meter, Model 132); pH, electrical 

conductivity (EC), salinity and dissolved solids (DS) 

(Century soil/water analysis kit, CMK 731); free carbon 

dioxide (Free CO2) (titrimetric method using sodium 

hydroxide as titrant and phenolphthalein indicator); 

dissolved oxygen (Alsterberg’s alkaline sodium azide 

method); BOD (incubating water samples for 5 days at 

20°C in a BOD incubator); carbonate ( CO3
-2)  and 

bicarbonate (HCO3
-)  (sulphuric acid as titrant and phe-

nolphthalein and methyl orange as indicators); chloride 

(Cl-) (argentometric titration method using silver nitrate 

as titrant and potassium chromate indicator); calcium 

(Ca
+2

); magnesium (Mg
+2

) and total hardness (TH) 

(EDTA titrant and murexide and Erichrome black T 

indicators); sodium (Na+) and potassium (K+) (Esico 

microprocessor flame photometer, Model 1382) and 

phosphate (PO4³
−)  (stannous chloride – ammonium 

molybdate method), silicate (SiO4
-4)  (molybdosilicate 

method), nitrate (NO3
−) (phenoldisulphonic acid meth-

od) and sulphate (SO4
-2) (turbidimetric method) using 

ESICO standardised microprocessor double beam  

UV-Vis Spectrophotometer, Model 1371, was done 

within 1 hour of sampling following standard methods 

(Trivedi et al., 1987 and APHA, 1998). 

Zooplankton sampling and analysis: For the  

zooplanktonic study, 140 ml of water sample was col-

lected from each pool, filtered through a planktonic net 

(No. 25) and identified (Nair et al., 1971; Pennak, 

1978; Dutta, 1983; Kudo, 1986; Battish, 1992 and Ed-

mondson, 1992). For quantitative planktonic analysis, 

Sedgewick rafter counting cell was used. The results 

of seven observations are tabulated as the mean of six 

rock pools. 

RESULTS AND DISCUSSION 

Physico-chemical characteristics of water: The 

mean results of various physicochemical characteris-

tics of water in six rock pools of the river Chenab, ana-

lysed during 7 days, are given in Table 1. 

Air temperature in the area varied between 130 C (3rd 

observation on 19-01-2011) to 200C  (last observation 

on 26-01-2011). Due to shallowness and penetration 

of sunlight and heating of water up to the bottom, wa-

ter temperature closely followed the air temperature 

and fluctuated between 11.330 C (3rd observation on 

19-01-2011) to 190C ( final observation on 26-01-

2011). Both air and water temperature showed a dif-

ference of 70 C and 7.670C, respectively (Table 1). 

Water temperature in rock pools depends on climate 

and maxima have been shown to vary from 320 C in 

Finland (Ganning, 1971), 350 C in Utah (Scholnick, 

1994) to over 400 C in Botswana (Brendonck et al., 

2000). 

Depth and transparency, mean analysis in these shal-

low pools, recorded a gradual decrease from first to 

the last observation and both varied between 11.0 cm 

(17-01-2011) to 6 cm (26-01-2011). This change is 

attributed to water evaporation in the absence of any 

rain or floodwater from the river during the period of 

the present analysis. 

Turbidity was maximum (6.88 NTU) on the first day of 

observation (17-01-2011). It recorded a gradual de-

crease, due to sedimentation of suspended matter, 

and showed minimum mean observation of 1.4 NTU 

on 24-01-2011 and 26-01-2011. It recorded a differ-

ence of 5.48 NTU.  

Water in these pools remained alkaline. pH showed a 

gradual increase after a minimum mean value of 8.26 

on 17-01-2011 to a maximum value of 9.12 on 26-01-

2011. The rise in pH coincided with a gradual increase 

in CO3
-2

. The latter varied between 2.31 mg/l (17-01-

2011) to 22.84 mg/l (26-01-2011).  This reveals a di-

rect relationship between pH and CO3
-2 (Welch, 1952; 

Reid and Wood, 1976 and Wetzel, 2000). HCO3
- rec-

orded minimum (29.83 mg/l) observation on 19-01-

2011 and the maximum (71.29 mg/l) on 26-01-2011. 

pH, CO3
-2 and bicarbonate, recorded a difference of 

0.86, 20.53 mg/l and 41.46 mg/l, respectively (Table 1). 
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Fig. 1. Rocks in the river Chenab during floods. Fig. 2. Rocks in the river Chenab during winter. 

Fig. 3. General view of rock pool 1. Fig. 4. General view of rock pool 2. 

Fig. 5. General view of rock pool 3. Fig. 6. General view of rock pool 4. 

Fig. 7. General view of rock pool  5. Fig. 8. General view of rock pool  6. 

Plate I (Figs. 1-8). Showing general view of the river Chenab and rock pools at Dhoomi, Akhnoor, Jammu.  
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Due to the presence of CO3
-2 on all the observations, 

free CO2 remained absent, and this supports an in-

verse relationship between these two parameters 

(Reid & Wood, 1976 and Wetzel, 2000). 

Total dissolved solids (TDS) in these shallow rock 

pools varied from a minimum of 40.13 mg/l (18-01-

2011) to a maximum of 85.5 mg/l (26-01-2011). Con-

ductivity recorded maximum record of 178.8 µS cmˉ¹ 

and a minimum of 75.50 µS cmˉ¹ on 26-01-2011 and 

21-01-2011, respectively, in these pools. Maximum 

record of conductivity and TDS on last observation 

coincided with the highest record of CO3
-2, HCO3

-, 

Ca+2, Mg+2, TH and Na+ (Table 1). According to 

Jocque et al. (2010) rock pools are characterized by 

low conductivity after filing. As the water evaporates, 

the conductivity increases mainly because of the me-

tabolites. 

Salinity remained constant at 0.1 ppt from first to the 

last observation and may be due to low record of vari-

ous cations and anions. 

DO, mean analysis of six pools, was minimum (9.99 

mg/l) on last observation and maximum (12.81 mg/l) 

on 3rd observation. Oxygen remained high during the 

first few observations and is related to the agitation of 

rainwater, after falling and moving on hard rocks, and 

comparatively low temperature. Minimum record of 

DO in these pools was on last observation and coin-

cided with the highest record in temperature (190C).  

An inverse relationship of oxygen solubility with tem-

perature is well explained by Naseema et al. (2013) at 

different ghats of the river Ganga, Kanpur; Dutta 

(2014) in Devak stream in Udhampur, Jammu; Ag-

garwal (2016) from Shahpur lake, Bhopal and Bhutiani 

et al.(2017) in Hindon River (NCR), Uttar Pradesh.  

BOD in these rock pools varied between 2.5 mg/l (17-

01-2011) to 6.63 mg/l (26-01-2011). A narrow varia-

tion in BOD (4.13 mg/l) coincided with low quantity of 

dead organic matter in water suspension and on bot-

tom of these rock pools. 

Cl- in these shallow rock pools fluctuated between 

Dutta S.P.S. / J. Appl. & Nat. Sci. 12(4): 599 - 606 (2020) 

Table 1.     Mean of seven observations on physicochemical characteristics of water in six rock pools on the left bank of 

the River Chenab at Dhoomi, Akhnoor, Jammu (17-01-2011 - 26-01-2011). 

Dated 17 18 19 20 21 24 26 

Parameters               

Air temp (C°° ) 17 15 13 14 16 19 20 

Water temp. (C°) 12.33 13.83 11.33 11.50 13.83 14.50 19.00 

Depth (Cm) 11.00 9.67 9 7.5 6.5 8 6 

Transparency (Cm) 11.00 9.67 9 7.5 6.5 8 6 

Turbidity (NTU) 6.88 5.45 5.05 3.53 3.00 1.4 1.4 

pH 8.26 8.30 8.59 8.51 8.54 8.92 9.12 

Conductivity (µS cmˉ¹) 92.5 81.00 96.12 80.66 75.50 144.3 178.8 

TDS (mg/l) 45.35 40.13 47.02 45.83 61.88 68.3 85.5 

Salinity (ppt) 0.1 0.1 0.1 0.1 0.1 01 01 

DO (mg/l) 12.74 12.14 12.81 11.97 12.47 12.31 9.99 

BOD(mg/l) 2.5 3.36 3.88 2.54 2.67 6.20 6.63 

Free CO2(mg/l) Absent Absent Absent Absent Absent Absent Absent 

CO3
-2 (mg/l) 2.31 2.92 4.46 6.30 7.47 11.07 22.84 

HCO3
- (mg/l) 30.95 31.68 29.83 42.52 34.97 41.27 71.29 

Cl- (mg/l) 2.73 2.73 2.93 5.46 5.45 6.81 6.06 

Ca+2 (mg/l) 11.04 9.45 12.47 15.79 22.17 25.95 29.50 

Mg+2 (mg/l) 2.24 2.85 3.93 4.47 3.71 4.30 5.38 

TH (mg/l) 36.75 35.34 47.87 57.77 70.95 82.39 95.80 

Na+ (mg/l) 0.60 0.44 0.79 0.78 0.87 0.88 1.05 

K+ (mg/l) 0.77 0.60 0.64 0.67 0.90 1.70 1.08 

PO4³
− (mg/l) 0.050 0.086 .133 0.054 .043 .140 .114 

NO3
−  (mg/l) 0.373 .245 .084 .137 .209 .242 0.220 

SiO4
-4 (mg/l) 1.28 1.39 3.95 1.63 1.58 2.37 3.91 

SO4
-2 (mg/l) 7.05 4.93 4.89 7.84 5.83 6.81 7.07 
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2.73 mg/l (16 and 17-01-2011) to 6.81 mg/l (24-01-

2011) and observed a difference of 4.08 mg/l. 

Ca+2, Mg+2 and TH showed a mean variation of 9.45 

(18-01-2011) -29.50 mg/l (26-01-2011), 2.24 (17-01-

2011) -5.38 mg/l (26-01-2011) and 35.34 (18-01-2011) 

- 95.80  mg/l (26-01-2011), respectively. These rec-

orded minimum observation on 1st / 2nd observation 

and maximum on final observation (Table 1). Ca+2, 

Mg+2 and TH observed a difference of 20.05 mg/l, 3.14 

mg/l and 60.46 mg/l, respectively, in these rock pools 

(Table 1). 

Na+ observed minimum mean record of 0.44 mg/l on 

18-01-2011 and maximum of 1.05 mg/l on 26-01-

2011. K+ showed minimum value of 0.60 mg/l (18-01-

2011) and maximum of 1.70 mg/l (24-01-2011). Na+ 

and K+ showed a difference of 0.61mg/l and 1.1 mg/l, 

respectively, in these shallow rock pools.  

PO₄³⁻ in these rock pools varied between 0.050 mg/l 

(17-01-2011) to 0.140 mg/l (24-01-2011). NO3
− record-

ed minimum observations of 0.084 mg/l (19-01-2011) 

and a maximum of 0.373 mg/l (17-01-2011). A maxi-

mum record of NO3
−  on first observation may be due 

to the effect of NO3
−  enriched rainwater. Jocque et al. 

(2010) also reported high nitrogen in water immediate-

ly after filling of pools. Minimum (1.28 mg/l) record of 

SiO4
-4 in these rock pools is seen on 17-01-2011 and 

maximum (3.95 mg/l) on 19-01-2011. SO4
-2 showed a 

maximum value of 7.84 mg/l and minimum of 4.89 mg/

l on 20-01-2011 and 19-01-2011, respectively. (Table 1). 

Due to poor biotic diversity (producers and consum-

ers), low deposits of dead organic matter and absence 

of human interference, various water quality parame-

ters in these pools recorded a narrow variation.  

In the month of January, records of various physico-

chemical parameters of water viz. air temperature 

(180c), water temperature (80c), turbidity (28.05 NTU), 

transparency (150 cm), pH (8.27), conductivity (305 

µS cmˉ¹), TDS (154.35 mg/l), salinity (0.2 ppt), DO 

(13.32 mg/l), BOD (1.5 mg/l), CO3
-2 (3.69 mg/l), HCO3

- 

(69.41 mg/l), Cl- (6.47 mg/l), Ca+2 (31.90 mg/l), Mg+2 

(10.38 mg/l), TH (122.32 mg/l), Na+ (1.46 mg/l), K+ 

(1.27 mg/l),  PO4³
− (0.029 mg/l), NO3

− (0.267 mg/l), 

SiO4
-4 (6.02 mg/l) and SO4

-2 (20.38 mg/l)  in the river 

Chenab are different from these pools and reveals 

absence of any type of effect of riverine water on the 

water quality of these pools during the period of pre-

sent analysis.  

Rock pools fauna: Jocque et al. (2010) reviewed 

works on faunal diversity of freshwater rock pools and 

enlisted 460 species, excluding Rotifera, Hydrachnida 

and Protozoa, worldwide and categorized 213 species 

as passive dispersers (large branchiopods, Cladocera, 

Copepoda, Ostracoda and miscellaneous) and 247 

species as active dispersers (Diptera, Hemiptera, Col-

eoptera, Odonata and Anura). Shinde and Kulkarni 

(2020) noticed insects crustaceans and tardigrades 

from freshwater rock pools in Pune, India. Present 

faunal analysis in six rock pools of the river Chenab 

showed the presence of zooplankton belonging to Pro-

tozoa, Rotifera, Turbellaria and gemmules of freshwa-

ter sponges only. Earlier, Lane (1978) and Williams 

(1997) documented the presence of zooplankton be-

longing to protozoans, rotifers, cladocerans and cope-

pods inhabiting freshwater rock pools. Tavernini 

(2008), Pinder et al. (2000), Anusa et al. (2012) and 

Alhassan and Hazel (2015) enlisted zooplankton be-

longing to rotifers, cladocerans and copepods in fresh-

water rock pools.  

Poor faunal diversity in rock pools of the river Chenab, 

under discussion, was due to shallowness, short hy-

droperiod, irregular flushing by floods in the river and 

rainwater and absence of aquatic vegetation. Accord-

ing to Jocque et al., 2007 and Vanschoenwinkel et al., 

2009, rock pools with longer hydroperiod tend to have 

a higher diversity of invertebrates. Moreover, there 

was a low faunal diversity in the river Chenab and was 

represented by protozoans, gemmules of freshwater 

sponges and turbellarians only (Dutta, 2012). 

Qualitative composition and quantitative analysis 

of zooplankton: The mean results of qualitative com-

position and quantitative analysis of zooplankton in six 

surface rock pools of the river Chenab at Dhoomi, 

Akhnoor, are tabulated in Table2. 

Qualitative composition: Qualitatively, zooplankton, 

comprising of 33 species, has shown the presence of 

27 species of Protozoa(Arcella vulgaris, A. discoides, 

Centropyxis ecornis, C. aculeata, C. aerophila, C. con-

stricta, C. arcelloides, Difflugia tuberculata, D. acu-

minata, D. lebes, D. oblonga, D. corona, D. bacillifera, 

D. urceolata, D. rusbescens, Difflugia sp., Lesquersia 

modesta, L. spiralis, Cucurbitella  sp., Nebela sp., Eu-

glena sp., Phacus sp., Paramecium sp., Chilodonella 

sp., Euplotes sp., Stylonychia sp .and Vorticella sp.), 3 

species of Rotifera (Lepadella sp., Philodina sp. and 

Rotaria sp.), gemmules of 2 species of Porifera 

(Spongilla lacustris and Eunapius carteri) and one 

species of Turbellaria (Planaria sp.).  

Among protozoans, the most dominant group, there is 

a dominance of Rhizopoda (20 species) followed by 

Ciliata( 5 species) and Mastigophora ( 2 species). 

Among various genera of Rhizopoda the order of qual-

itative dominance has been observed as Diffugia(9 

species) >Centropyxis (5 species)  > Lesquersia and 

Arcella ( 2 species, each)  and Cucurbitella sp. and 

Nebela sp (1 species, each). Rhizopods in water sam-

ples were represented mostly by shells. Class Masti-

gophora is represented by Euglena and Phacus gene-

ra. Paramecium, Chilodonella, Vorticella, Euplotes and 

Stylonychia are the genera of class Ciliata seen in 

these rock pools (Table 2). 

On the first observation viz. 17-01-2011 only five spe-

cies of Diffugia,  1 species of Lesquersia and gem-

mules of Spongilla lacustris were seen in planktonic 

samples analysed Zooplankton sampled and analysed 

on 18-01-2011 showed seven species of Diffugia, 2 

species of Lesquersia and one species of Cucurbitella, 

Dutta S.P.S. / J. Appl. & Nat. Sci. 12(4): 599 - 606 (2020) 
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Nebela and gemmules of Spongilla lacustris. During 

third sampling day viz. 19-01-2011 only six species of 

Diffugia and one species of Cucurbitella sp, Nebela 

sp and gemmules of Spongilla lacustris made their 

presence. Two species of Arcella, four species of 

Diffugia, two species of Lesquersia and one species 

of Paramecium and Planaria showed their presence 

among zooplanktonic samples on 20-01-2011. There 

was sudden increase in qualitative zooplanktonic di-

versity on 21-01-2011, when 2 species of Arcella. 5 

species of Centropyxis, 9 species of Diffugia,1 species 

of Lesquersia,  5 species of Ciliata, 2 species of Porif-

Dutta S.P.S. / J. Appl. & Nat. Sci. 12(4): 599 - 606 (2020) 

Table 2. Mean  qualitative composition and quantitative analysis (n/l) of zooplankton, based on seven observations, in 

six rock pools on the left bank of the River Chenab at Dhoomi,  Akhnoor Jammu (17-01-2011 to 26-01-2011). 

Dated 17 18 19 20 21 24 26 

Protozoa               

Sarcodina               

Rhizophoda               

Arcella discoides Ehrenberg - - - 1 5 7 14 

A. vulgaris Ehrenberg - - - 1 13 14 7 

Total Arcella - - - 2 18 21 21 

Centropyxis ecornis  Ehrenberg - - - - 4 14 - 

C. aculeata Ehrenberg - - - - 1 7 21 

C. aerophila Deflander - - - - 1 - 21 

C. constricta  Penard - - - - 1 42 7 

C. arcelloides Penard - - - - 2 7 21 

Total Centropyxis - - - - 9 70 70 

Difflugia tuberculata Wallich 1 6 1 - 6 14 - 

D. acuminata Ehrenberg 5 8 5 5 5 7 42 

D. lebes Penard - - - - 5 7 35 

D. oblonga Ehrenberg 7 18 7 8 18 21 14 

D. corona Wallich 2 - 2 2 6 14 - 

 D urceolata  Carter - 4 - - 5 7 - 

D. bacillifera Penard - 2 2 - 1 7 7 

D. rubescens Penard - 2 - - 1 14 14 

Difflugia sp. 2 1 2 1 1 7 21 

Total Difflugia 17 41 19 16 48 98 133 

Lesquereusia modesta Rhumbler 4 1 - 2 2 7 14 

L. spiralis Ehrenberg   2   4 - 7 7 

Total  Lesquereusia 4 3 - 6 2 14 21 

Cucurbitella  Penard - 2 2 - - 7 7 

Nebela   Leidy - 2 2 - - - - 

Total Rhizophoda 21 51 23 22 50 210 252 

Mastigophora               

Euglena Ehrenberg - - - - - 42 7 

Phacus Dujardin - - - - - 7 14 

Total Mastigophora - - - - - 49 21 

Ciliata               

Paramecium Hill - - - 1 4 56 14 

Chilodonella  Strand - - - - 1 14   

Vorticella   Linnaeus - - - - 1 7 14 

Euploteus Ehrenberg - - - - 2 14 21 

Stylonychia Ehrenberg - - - - 2 14 56 

Total Ciliata - - - - 10 105 105 

Total Protozoa 21 51 23 23 87 364 378 

Porifera               

Spongilla lacustris Linnaeus 1 1 4 - 1 - 14 

Eunapius  carteri Carter - - -   1 -   

Total Porifera 1 1 4 - 2 - 14 

Rotifera               

Lepadella Boryde St. Vincent - - - - 2 14 7 

Philodina  Ehrenberg - - - - 4 7 28 

Rotaria  Scopoli - - - - 7 7 14 

Total Rotifera - - - - 13 28 49 

Turbellaria               

Planaria Kenk - - - 6 1 21 7 

Total zooplankton 22 52 27 29 103 413 448 
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era, 3 species of Rotifera and 1 species of  Planaria 

made their records among zooplanktonic samples. 

Zooplankton recorded maximum diversity on 24-01-

2011 and was shared by 2 species of Arcella, 4 spe-

cies of Centropyxis, 9 species of Difflugia, 2 species 

of Lesquersia and 1 species of Cucurbitella, Euglena, 

Phacus, Paramecium, Chilodonella, Vorticella, Eu-

plotes, Stylonychia, Lepadella, Philodina, Rotaria and 

Planaria among planktonic samples in these rock 

pools. On 26th January 2011 zooplanktonic diversity 

showed a little decline and was represented by 2 spe-

cies of Arcella, 4 species of Centropyxis, 6 species of 

Difflugia, 2 species of Lesquersia and 1 species of 

Cucurbitella, 2 species of Mastigophora (Euglena and 

Phacus), 4 species of Cilliata (Paramecium, Vorticella, 

Euploteus and Stylonychia), 3 species of Rotifera 

(Lepadella, Philodina and Rotaria) and 1 species of 

Turbellaria (Planaria) and Porifera (Spongilla lacus-

tris).   

In the river Chenab, 28 species of zooplankton  

belonging to 25 species of Protozoa, 2 species of   

Porifera and one species of Turbellaria have been 

recorded (Dutta, 2012). When compared with 33   

species of zooplankton in these rock pools, it is clear 

that zooplankton was less diverse in the river  Che-

nab. Among ciliate protozoans Chilodenella, Vorticel-

la, Euploteus and Stylonychia observed in  rock pools 

are absent in the river. Rotifers are restricted to these 

rock pools only. A rich zooplanktonic diversity in these 

rock pools may be due to: i) lentic conditions,ii) shal-

lowness, iii) transparent water and penetration of light 

upto the bottom, iv) low turbidity, v) comparatively 

warm  water, vi) presence of soft sediments mixed 

with organic matter.  

This study clearly supports that zooplankton origin in 

the torrential river Chenab is also in these  rock pools 

and are carried to the main river during floods and 

overflow of water along with rains. 

A very important question is the survival of zooplank-

ton in these rock pools during unfavourable dry condi-

tions. Protozoans encyst during unfavourable dry con-

ditions (Kudo, 1986) and rotifers and planarians pro-

duce resting eggs (Edmondson, 1992 and Jocque et 

al., 2010). After filling of these pools with water, zoo-

plankton hatch from various resting stages and start 

appearing during different dates among planktonic 

samples 

Quantitative analysis: The study has revealed a 

gradual increase in zooplanktonic count from 1st ob-

servation on 17-01-2011 to 7th observation on 26-01-

2011(Table 2). This might be due to hatching of rest-

ing stages at different times, after filling of pools by 

rain water, and increased concentration with fall in 

water depth.  

Total zooplanktonic analysis in these six pools on first, 

second, third, fourth, fifth, sixth and seventh observa-

tion has shown a mean record of 22 n/l, 52 n/l, 27 n/l, 

29 n/l, 103 n/l, 413 n/l and 448 n/l, respectively. On all 

the observations there is dominance of protozoans 

with a mean record of 21 n/l, 51 n/l, 23 n/l, 23 n/l, 87 n/

l, 364 n/l and 378 n/l, respectively. Porifera showed 

their presence on first (1 n/l), second (1 n/l), third (4 n/

l), fifth (2 n/l) and sixth (14 n/l) observation. Total roti-

fers recorded their presence on fifth (13 n/l), sixth (28 

n/l) and seventh (49 n/l) observation. Planaria pres-

ence was seen on fourth (6 n/l), fifth (1 n/l), sixth ( 21 

n/l) and seventh (7 n/l) observation (Table 2).  

The study also revealed more zooplanktonic diversity 

and density in these pools in comparison to the obser-

vation made in the main river at Dhoomi station in the 

month of January (total zooplankton, 21 n/l represent-

ed by Rhizopoda only).  

Conclusion 

Water quality of six temporary surface rock pools on 

the left bank of the river Chenab at Dhoomi, Akhnoor, 

showed that depth, transparency, turbidity and dis-

solved oxygen were minimum on last observation. 

Whereas, temperature, conductivity, TDS, BOD, pH, 

CO3
-2, HCO3

-, Ca+2, Mg+2, TH and Na+ were maximum 

on last observation and is attributed to water evapora-

tion and decomposition of dead organic matter by mi-

crobes. Salinity remained constant (0.1 ppt) on all the 

seven observations. Cl- and K were noticed maximum 

observation on second last analysis. NO3
−, PO4³

−, SiO4
-4 

and SO4
-2 observed an irregular pulse in these rock 

pools. Fauna in these rock pools was poor and 

showed the presence and dominance of Protozoa (27 

species) followed by Rotifera (3 species), gemmules of 

Porifera (2 species) and Turbellaria (1 species) only. 

Poor faunal diversity in these rock pools was due to 

shallowness, short hydroperiod, thin deposits of bot-

tom sediments, irregular flushing and washing of rock 

pools by rain and river flooding, absence of aquatic 

vegetation and low faunal diversity in the river Che-

nab. 
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