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Abstract 

Among the macro-invertebrates of Sheerkhad stream, the nymphs of mayflies emerged as the dominant 
group (40.67%) reaching their highest population during summer months, whereas the larvae of caddis 
flies (33.65%) dominated the winter crops of the aquatic insects, showing their aptitude to the cold-water 
temperatures. The periphytic communities were constituted by diatoms (7763%), green and filamentous 
algae (12.73%) and blue-green algae (9.39%) with the h~ghest densities during spring months when stream 
water was slightly wanner with increased length of day light. Due to the detrimental effect of flood the 
densities of benthic organisms were found to be low during the monsoon Ibonths. 
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1. Introduction 

The lotic environment in temperate regions has attracted a number of researchers 
to enumerate the eco-biological status of the fluvial res~urces"~. In India, however, 
very scanty information is available on the riverine ecology, especially of the upland 
waters of ~ i m a l a ~ a s " ' ~ .  The present communication, apart from giving detailed 
qualitative and quantitative estimations of the benthic communities of a spring-fed 
stream, the Sheerkhad, a tributary of R. Sutlej in Western Himalaya, also describes 
the physico-chemical parameters of the stream. 

2. Study site 

Sheerkhad stream originates from Talangra and Chayarun areas in Sarkaghat region 
of Himachal Pradesh, at an elevation of approximately 933 m (Fig. 1). The stream 
after draining the southern slopes of Himalayan foothills flows from north to south 
before joining Gobindsagar reservoir (R. Sutlej system) near Jeorghat at an elevation 
of 500 m. About 16-km stretch in the downstream of Sheerkhad is influxed by the 
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reservoir for a large part of the year. Though a number of perennial and seasonal 
tributaries join the stream at different places throughout its 70-km-long stretch, only 
Sukar and Seriali khads drain considerable water into it. 

The total catchment area of the stream forming about 1627 km2 is covered with 
the forest of Pines, Acacia and Zyrypus in the upper reaches and shrubs and thorny 
bushes in the lower. Though the course of the stream is through shruby pastures 
and rocky contours, agricultural and grazing fields are also traverscd by it. There 
are a number of small-to-medium-sized shallow and deep pools, fails and rapids 
throughout its course, with variations in the width of the stream. The floods, how- 
ever, bring about drastic changes in the nature of the stream by replacing the sub- 
strata together with alternation of the rapids and pools. 

3. Material and methods 

For the present study, the periphyton sample collection from the non-living objects 
in the stream was made as per the methods of Edmondson and Winberg1' and Vol- 
lenweider12. The periphytic organisms from natural substrata (smooth surface stones) 
were scrapped with the help of a sharp-edged knife and the material was brushed 
and collected in a glass tube for qualitative and quantitative estimations in the 
laboratory. 

A surber sampler was used for collecting the bottom macro-invertebrates of the 
stream. The material collected was fixed in 5% formaline and brought to the labora- 
tory for analysis. The samples were collected during April, 1983 to March, 1985 
from a fixed station selected in the middle stretch of the stream near Ghumarwin 
in Bilaspur district of Himachal Pradesh. Water quality parameters like transparency, 
temperature, pH, dissolved oxygen, free carbon dioxide, total alkalinity, calcium, 
magnesium and silicates were estimated as per APHA" and Golterman et a1 14. 

4. Observations and discussion 

4.1. Physico-chemical factors 

During the large part of the year the substrata of the stream consistmg mainly of 
stones, pebbles, gravel and sand was found to be covered by mucilagenous algal 
mats except during monsoon months when it was completely washed off by floods 
or replaced by new deposits. The current velocity of the stream varied greatly in the 
rapids, falls and pools. It ranged from 0.12 to 0.23 d s e c  during the lean period and 
2.38 to 2.68 d s e c  during the monsoon. Similarly, the average depth of the stream 
also varied from 0-18 m in the lean period to 0.62 m in the monsoon due to the 
incursion of the flood water. The water of the stream was clear during the large part 
of the year with the exception of monsoon months (July-September) when sudden 
drop in transparency (0.2 m) was noted with water turning muddy brownish. The 
water temperature during the study period ranged between 12.5 and 31.5"C, the 
lowest being in January and the highest in June (Table 1). 
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Table I 
.Mootidy average ~alues of the phpsico-chemical factors of Sheerkhad during 1983.85 

Monrh U'arer pH Dissolved Free Torai Caiclum Magne- Silicates 
iemp, umrs o.vygen carbon aikolin~ty (ppnz) sium (ppm) 
WJ lppm) dioxide ippmj ! P P ~  

( P P ~ J  

January 
February 
March 
April 
May 
June 

July 

.4ugusr 
September 
October 

November 

December 

Among the chemical parameters of the stream water, the concentration of the 
dissolved oxygen was quite high, ranging from 7.04 pprn in June to 11.40 pprn in 
January, in contrast to ample free carbon dioxide (2.0-50,ppm) during the summer 
months. Though no definite trend was depicted in the pH fluctuations (7.6-&3), 
rota1 alkalinity values were maximum (128.0 ppm) in January and minimum (86.0 
ppm) in August. A second maxima for this parameter was also recorded during the 
month of April. Calcium and magnesium contents, ranging from 24.0 to 32.0 pprn 
and from 4.2 to 7.4, respectively, were also found to follow a similar trend (alkalinity 
being high during winter and spring months). The silica content in the stream was 
maximum (5.2 ppm) in December. 

4.2. Periphyton 
For the present study, the periphyton samples were collected from the stones at the 
bottom considering them as the best source for algal growth in the hill streams. In 
Sheerkhad, the periphytic community is constituted by 41 genera of three major 
groups of algae, the Bacillariophyceae, the chlorophyceae and the cyanophyceae 
(Table 11). The occurrence of zoo organisms, mostly contributed by fresh-water 
nematodes, in the total periphytic populations was negligible (0.2%). The average 
periphyton population was 25040 units/cm2, the maximum being 48500 units/cmZ in 
March, 1985, and the maximum densities of epilithic algae were observed in the 
spring months (Fig. 2) with slight rise in water temperature and increased day length. 
Similar observations were also made by R~und' '~, Moss and Round4, Moores and 
~ l o r a n t a ~  in some European streams. They have concluded that increased day-light 
length with appropriate solar radiation is probably the most important factor initiat- 
ing rapid algal growth during the spring methods. 
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Table 1l 
Periphytic forms recorded from Sheerkhad during 1983435 

B~ciilariophyceae Chiorophyceae Cyanophyceae 

Navicula radcosa Cladophora giomorata Amphrtlzru jnntkzna 
Meiosira nmb~gua Cylindrocnpsa sp. Oscillatoria proteus 
Fragdaria capucina Choetophora zncrassato Plrorm~dium sp. 
Comphonemn acum~nnmm Cosmariurn mmimum Anacysns sp. 
Nttrschu accrcuiarrs Clmtenum pronum Anabueno osc~llerioder 
Dzatoma elongamm Ankistrodesmus convolutus Scytonemo sp. 
hterzonello sp. Hydrodictyon sp. Sp~rulrna sp. 
Tabellaria fenemata M~crospora amoena 
Synedra ulna Mougeoda sp. 
Gyrosigma kutzinp P~thophora sp. 
Opephora sp. Rhrzociorzium sp. 
Rhozcospkenia sp. Scenedesmus obliques 
Meridion circrrlare Spirogyra varrans 
Cocconeis placenhcla Uronema elongoam 
Amphora bifumida Ulothrir zonara 
Cyclorella stelligera Zygnema insigne 
Cvmbella prostrata 
Stauroneis sp. 

Whiteford and ~chumacher" opined that diatoms grow best at low temperatures 
and medium-to-high day-light length. In Sheerkhad also, the population of the 
diatoms contributing 77.68% to the total flora was the highest (37340 unitslcm2 in 
February, 1984) during spring months when the average water temperature was com- 
paratively low (14.5"C) with slightly increased duration of day light. The predominant 
forms of diatoms recorded during two years of study were Navicula radiosa (19.09%) 
and Fragilaria capucina (14.45%) with highest densities during February and March, 
respectively. Cymbella prostrata (14.94%) was maximum during January in the first 
year and during November in the subsequent year (Fig. 2). 

The green and filamentous algae (Chlorophyceae) contributed 12.73% of the 
epilithic crop during the two years of study with the maximum densities being 6100 
units/cm2 in February during the first year and 7040 unitslcmZ in November during 
the second year. Among the 16 taxa of Chlorophyceae (Table 11), Cladophora 
glornerata appeared as dominant form with maximum densities of 4920 units/cmZ in 
October during 1983-84 and 5800 units/cm2 in November during 1984-86. The pre- 
dominance of this algae in total periphytic group was noticed during August to 
November in both the years of study (Fig. 2). 

The contribution of blue-green algae in the total algal crop was 9.39% with 
maximum densities of 3780 units/cmz in April during the first year and 7780 units/cm2 
in March during the second. Among the taxa recorded under this group, Amphithrix 
spp. was the only predominant form with maximum population in March and April 
in both the years (Fig. 2), at slightly higher temperatures (14.5-244°C). . 
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FIG. 2. Seasonal flucmatmns of the roral periphyton along with predominant forms in Sheerkhad stream 

3.3. Mucro-invertebrates 
The aquatic insects, contributing 99.14% to the macro-invertebrate population in 
Sheerkhad stream during 1983-85, were represented by Ephemeroptera (40.67%), 
Trichoptera (33.65%), Plecoptera (10.11%), Coleoptera (7.77%), Diptera (5.03%), 
Odonata (1.01%) and Hemiptera (1.00%) in the order of their abundance (Tables 
111 and IV). The remaining 0.76% included molluscan shells, oligochaetes, 
nematodes and planarians, and crab fry in negligible densities. 

The highest densities of benthic animals were recorded during summer months 
with maximum populations of Ephemeroptera (149 no.im2 in May, 1984) which cor- 
roborates with the findings of Hemsworth and Brookerlb. The winter crop of the 
macro-invertebrates was found to be dominated by the larvae of caddis flies (Table 
N) that, according to Ross1', were characteristically the inhabitants of cold-water 
streams. In Sheerkhad, the maximum density of larvae of caddis flies, 96 no./mz, 
was recorded in February, 1985. The maximum occurrence of the nymphs of stone 
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Table III 
Macro-invertebrates recorded from Sheerkhad durine 1983-85 

ODONATA 

Agrion 
Cordulegaster 

Gomphus 

EPHEhlEROPTERA 
Heptagenia 

Ephemerella 

Ecdjonurus 

Caenis 

Baetis 

Iron 

S iphlmuru  

Rhirhrogena 

Brachycircus 

PLECOFTERA 
Perla 

Chloroperla 

Isoperia 

A'emoura 

H E r n E R A  
Corrzxa 

Gerris 

MOLLUSCA 
Lymnoen 

Puidium 

COLEOPTERA 
Psephenus 

Helmis 

Gyrinus 

Dyrircus 

Haliplus 

Elodes 

Prilodacrylus 

Hydrophilus 

TRICHOPTERA 
Hydropsyche 

Brachicenrrus 

Chimarra 

Mystacids 

Rhyacophila 

Philopofamus 

Lepidostoma 

Serodes 

DLPTERA 
Blephnrocera 

Arherir 

Anrochn 

Chironomus 

Srmulium 

Tendipes 

Tabanus 

Ephydra 

Psychoda 

NEUROFTERA 
Sarlis 

MISCELLANEOUS 
Plannarians 
OLigochaeter 
Crab fry 

Nematodes 

flies, the third biggest group of aquatic insects in the stream, was also recorded 
during the winter months (Table V). The average density of fly larvae and aquatic 
beetles in Sheerkhad was 5 and 8 no./mz, respectively, without any significant varia- 
tion throughout the study period. 

It has been observed that the stone-inhabitating fauna in Sheerkhad stream has 
much similarity to that of the forms recorded from other parts of the Himalayas7.'0. 
The dominance of the aquatic insects in all the samples of benthos of Sheerkhad 
stream was conspicuous. 

In Sheerkhad, the floods not only reduced the periphyton densities to 2380 and 
2560 units/cm2 during August in both the years of study, but also resulted in com- 
plete wash-off of the macro-invertebrates to an average 2-6 no./m2. The detrimental 
effect of the current on stream biota has also been reported in Harkiwil, Nayarg, 
Toay18 and ~ r o v o ' ~  rivers. 

5. Conclusions 

The present observations revealed that the occurrence and distribution of the benthic 
animals in this hill stream varied from season to season. No direct relationship could 
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be established between the macro-invertebrate populations, periphyton and physico- 
chemical features. Besides the nature of the stream, its gradient, substrara, fast cur- 
rent and water temperature appear to play an influential role in determining the 
abundance and occurrence of various benthic forms. 

Acknowledgement 

The author is deeply indebted to Prof. H.R. Singh, Head, Department of Zoology, 
Garhwal University, Srinagar, Garhwal, UP, and to late Dr A.V. Natarajan, former 
Director, CIFRI, Barrackpore, for their interest and encouragement. 

References 

1. ALLEN, K. R 

4. MOSS,B. AND 

ROUND, F. E. 

9. SINOH, H. R., BADOLA. S. P. 
DOBRIYAL, A. K. 

10. SmoEn, S. AND SUBLA. B. A. 

11. EDMONDSON, W.T. AND 

WINBERG, G. G. 

12. VOLLENWEDER, R.A. 

The distriburion of stream bottom fauna, Proc N.Z. Ecol. Soc., 
1959, 6, 5-8. 

Studies on the bottom living algae in some lakes of the English 
lake District, Part IV. The seasonal cycle of the BaciUariophyceae, 
J. Ecol., 1960, 48, 529-547. 

Studies on the bottom living algae in some lakes of the English 
lake district. Part V. The seasonal cycle of Cyanophyceae, J. 
Ecol., 1961, 49, 382-389. 

Observations on the standing crops of epipelagic and epipsammic 
algae communities in Sheer water, Wilts Brit. Phycol. Bull., 1967, 
3,  241-248. 

Seasonal succession of algae in a eutrophic stream in Southern 
England, Hydrobiologia, 1977, 53, 181-192. 

Periphyton growth and diatom community structure in a cooling 
water pond, Hydrobiologia, 1980, 86, 203-265. 

Coldwater j5sheries of Indra, Inland Fisheries Society of India, 
Barackpore, India, 1978. 

Observations on the fishev resources of hill streams of Jammu 
Province wth  special reference to Mahseer and other commercially 
important species, Indian J. Fish, 1978, 25, 197-2136, 

Ecology of the River Nayar of Garhwal Himalaya, Utter Pradesh 
J. Zool., 1982, 2, 72-76. 

Macrobenthic fauna of a Himalayan river, Indian J. Ecol., 1986, 
13, 127-132. 

A manual on methods for assessment of secondary production in 
freshwaters, 1971, IBP Handbook No. 17. 

Primary production in aquatic environment, 1974, JBP Handbook 
No. 12. 

Standard methods for examination of water sewage and indwtrial 
woste, l g 0 ,  Am. Publ. Health Asso. Inc., New York. 

14. GOLTERMAN, H. L., CLYMO, R. S. Methol  for physical and chemical analysis of freshwaters, 
AND OHUSTAND, M.A.M. 1978, IBP Handbook No. 8. 

15. WHITEFORD, L. A. AND Communities of aigae in North Carolina streams and their seasonal 
SCHUMACHER, G. J.  relations, Hydrobiologiu, 1963, 22, 123-196. 



382 C.B. JOSH1 

16. Hmswonm, R. J .  AND Maao-mvertebrate dnft m upper Wye catchment Wales, 
BROOWR. M. P. Hydrobiolog~u, 1981, 85, 145-155. 

15. Ross, R. H. Stream communities and torrential biomass, Arch. Hydrobiol., 
1963, 59, 235-242. 

18. JONES. I. R. E. An ecolog~cal study of the R. Tow, J. Arirm. bcol., 1951, 20, 
6 M 6 .  

19. GWFIN. A. R. Production of bottom fauna m iha prow River Utah, Iowa St. 
COIL J.  Sci., 1959, 33, 395418.  


