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Abstract

The effect of some chemical changes in water quality were studied during two years (October, 2001 - August, 2003) and
recorded at six sampling sites situated at El-Zomor and El-Mariotya canals (branches from the River Nile). The aim of the
present work is to study the effect of some chemical parameters on the abundance degrees of some aquatic insects and
invertebrates in these two canals. Determination and estimation of the chemical parameters and abundance degrees are
carried out in the field and laboratory of Department of Entomology, Faculty of Science, Cairo University. Data of chemical
factors and abundance degrees of collected aquatic invertebrates were analyzed by using one-way analysis of variance
(ANOVA). The data obtained showed that, there is a strong correlation coefficients (P< 0.05& r=0.634) and (P<0.10 & r
= 0.506) between electrical conductivity values and insects (Diptera and Odonata) that distributed in these two canals. The
semi-logarithmic graphs showed that the water quality of samplesis changed to some extent where the chloride ions is higher
than bicarbonate and; sulphate, magnesium are higher than calcium and sodium during some reported months especially at

El-Zomor canal.
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1. Introduction

The biological approach for assessing streams and riversis
the use of benthic macroinvertebrates, especialy aquatic
insects, as indicators of pollution [1]. The presence or
absence of certain families of aquatic insects can indicate
whether a particular water body is healthy or polluted.
Worldwide, due to over human explosions, most of the fresh
water bodies are being subjected to increasing pollution
loads. Consequently, changes the physic-chemical properties
(temperature, dissolved oxygen, carbonates, akalinity,
phosphates, nitrates and metal concentrations) can adversely
affect the diversity, distribution and composition of aquatic
insects [2-4]. Human activities including runoff from
agricultural land, sewage outfalls or commercial effluent
evaluated in light of the potential impact on ecosystem
processes and components. It was only recently that
biological surveillance of rivers had established, in many
countries, as an integral part of monitoring water quality.
Whether used alone or in conjunction with other groups,
benthic invertebrates had established as a most useful group
in monitoring water quality in rivers. According to water
salinity and other factors in the aquatic habitats of Egypt, the

abundance of aguatic insect groups can coincide with many
other vertebrates and invertebrates as well as aquatic and
semi-aquatic plant species. However, this attention the
knowledge is still poor about the taxonomy, biology and
ecology of most of the Egyptian aquatic insects specialy
those of Giza Governorate. Therefore, the region bounded
and passed by many water surfaces needs a lot of
investigation.

Chemical factors play an important role in the
determination of the nature of the agquatic habitats. Thus, the
effect of chemical parameters on the abundance of aquatic
insect groups can coincide with many other vertebrates and
invertebrates.

2. Material and M ethods

The study area lies between 30° 00’ and 31° 15' latitudes,
and 31° 00’ and 31° 15' longitudes and it is situated in the
Western region of Cairo, Giza Governorate (Egypt).
Samples of Nile water collected from Rosetta branch (a
branch of the River Nile, figure 1a) considered as a control.
The water sample sites at El-Zomor and El-Mariotya canals
represented in figure 1-b. The water samples analyzed in the
laboratories of Faculty of Science, University of Cairo.
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Figure (1a): Location of the studied water sample site
(control)
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Figure (1b): Location of the studied water sampling sites
at El-Zomor and
El-Mariotya canals, Giza Governorate

According to W.H.O. (1997) , Sampling should be
properly planned and ideally carried out with sufficient
frequency to enable any temporal (seasonal) variationsin the
quality of the water to be detected. Samples should be
collected, stored and dispatched in suitable sterilized bottles
[5].

Chloride values (CI~) were determined in the laboratory by
titration against standard silver nitrate solution using
potassium chromate according to the methods suggested by
W.H.O. (1975) [6]. Salinity values were determined in the
laboratory according to Chebotarev (1955) [7]. The
electrical conductivity (E.C.) expressed in micromhos
(micro ohm™) per centimeter at 25 °C and considered as a
function of the total salinity of the invertebrate breeding
water. Its value was determined in the field by using a
portable electrical conductivity meter RS-232. Sulphate
values (SO.) determined gravimetrically by turbidity method
using Spectrophotometer (20 D) apparatus according to the
method of Chairman et al. (1964) [8].

Cacium (Ca?*) values were determined by using
Murexide indicator, while magnesium values (Mg?*) were
estimated by subtracting the calcium values after determined
both (Ca®* & Mg?) values by using Eriochrome black T

indicator. Meanwhile, Sodium (Na") values and potassium
(K*) values were determined by using Flame photometer
apparatus (Rainwater and Tatcher, 1960) [9]. Classification
of water quality according to the chemical parameters
investigated by using the semi-logarithmic graphs for water
analysis proposed by Scholler (1962) [10].

The abundance degrees (A) for the aguatic invertebrates
collected from El-Zomor and El-Mariotya canals during the
whole sampling period were calculated according to
Facylate, 1971 [11]. The data of chemical factors and
abundance degrees of collected aguatic invertebrates
calculated by using one-way analysis of variance (ANOVA)
according to computer program, copyright (C) 1997-2011,
Intel Corporation. The data drawn using Microsoft Excel
2010 [12].

3. Resaults
Chloride Content

Chloride values exhibit some variations throughout the
period of investigation at all sampling sites (figure 2a-b).
Statistical analysis shows that there is a significant (P <
0.01) difference between sampling site 1Z and al sampling
sites at El-Zomor and El-Mariotya canals.
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Figure (2a): Chloride content of the invertebrate breeding
sampling sites at El-Zomor canal, Giza Governorate (October,
2001-August, 2003)

Salinity Values

Salinity valuesin both sampling sites111Z and I1IM are
higher than sites1Z, I1Z & sitesIM, IIM (figure 3a-b). There
are very high significant (P < 0.001) differences between 1Z
and I11Z, IM, [IM, and I1IM as well as between 11Z and 111Z,
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Figure (3a): Salinity values (T.D.S.) of the invertebrate
breeding sampling sites at EI-Zomor canal, Giza Governorate
(October, 2001-August, 2003)

Elecrical Conductivity

The annual mean value of eectrical conductivity are being
863.28 micromhos / cm at El-Zomor canal and 1038.07
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Figure (2b): Chloride content of the invertebrate breeding
sampling sites at El-Mariotya canal, Giza Governorate
(Octaber, 2001-August, 2003).

[11M; and between 111Z and IM. There are high significant (P
< 0.01) differences between IZ and 11Z, and significant (P <
0.05) differences between 11Z and 1IM. However, there are
no significant (P > 0.05) differences between 11Z and IM as
well as between [11Z and IIM.

Figure (3b): Salinity values (T.D.S.) of the invertebrate
breeding sampling sites at EI-Mariotya canal, Giza
Governorate (October, 2001-August, 2003)

micromhos / cm a El-Mariotya canal (figure 4a-b).
Statistical analysis showed significant (P < 0.05) differences
between El-Zomor and El-Mariotya canal sampling sites.
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Figure (4a): Electrical conductivity (E.C.) of the
invertebrate breeding sampling sites at
El-Zomor canal, Giza Governorate

The results of the studied areas compared to the main
branch of the River Nile (control=Rosetta branch) show that
the water quality of samples is changed to some extent. The
semi-logarithmic graphs (figure 5a-i) show that the chloride
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Figure (4b): Electrical conductivity (E.C.) of the

invertebrate breeding sampling sites at El-Mariotya canal,

Giza Governorate

ions is higher than bicarbonate and sulphate, Magnesium is
higher than calcium and sodium during some months
especialy at El-Zomor canal.
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Figure (5a-i): Changes of ion values of the invertebrate breeding water sampling sites at EI-Zomor and El-Mariotya canals,
Giza Governorate (October, 2001 - August, 2003)
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Abundance of Collected Aquatic I nvertebrates

Figure (6af) represent the data of the bimonthly
abundance of aquatic invertebrates collected from sites 1Z,
1Z and 111Z (El-Zomor canal); sites IM, [IM and I1IM (El-
Mariotya canal). The 47217 and 36657 aquatic invertebrate

specimens collected from El-Zomor and El-Mariotya canals
respectively belong to five different orders (Diptera,
Ephemeroptera, Odonata, Cladocera and Cyclopoida). The
correlation coefficient (t) of the salinity, chlorinity, electrical
conductivity values and the five collected orders show that:
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Figure (6a-f): Abundance degrees of the collected invertebrates at El-Zomor and El- Mariotya canal s, Giza Governorate
(Octaber, 2001- August, 2003)

Order Diptera

There are significant (P < 0.05) differences between
dipterous insects collected from the six sampling sites at El-
Zomor and El-Mariotya canals. There is a weak correlation

coefficient between collected dipterous insects and salinity
values (P < 0.10 & r = 0.198) and between collected
dipterous insects and chlorinity values (P < 0.10 & r =
0.066) at El-Zomor and El-Mariotya canals. Meanwhile
there is a strong correlation coefficient (P < 0.05 & r =
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0.634) between collected dipterous insects and electrical
conductivity values at El-Zomor and El-Mariotya canals.

Order Ephemeroptera

There are significant (P < 0.05) differences between
Ephemeroptera nymphs collected from the six sampling sites
at El-Zomor and El-Mariotya canals. There is a moderate
correlation coefficient (P < 0.10 & r = 0.325) between
collected Ephemeroptera nymphs and salinity values, a weak
correlation coefficient (P < 0.10 & r = 0.089) between
collected Ephemeroptera nymphs and chlorinity values and a
weak correlation coefficient (P < 0.10 & r = 0.328) between
collected Ephemeroptera nymphs and electrical conductivity
values at El-Zomor and El-Mariotya canals.

Order Odonata

There is a moderate correlation coefficient (P<0.10 & r =
0.378) between collected Odonata naiads and salinity values
and a moderate correlation coefficient (P < 0.10 & r = 0.327)
between collected Odonata naiads and chlorinity values at
El-Zomor and El-Mariotya canals. Meanwhile there is a
strong correlation coefficient (P < 0.10 & r = 0.506) between
collected Odonata naiads and electrical conductivity values
at El-Zomor and El-Mariotya canals.

Order Cladocera (Daphnia spp.)

There are significant (P < 0.05) differences between the
mean numbers of Daphnia spp. collected from the six
studied sampling sites at El-Zomor and El-Mariotya canals.
The correlation coefficient are moderate at El-Zomor and El-
Mariotya canals between the collected Daphnia spp.
(Cladocera) and salinity, chlorinity and electrical
conductivity values (P< 0.10 & r=0.352), (P<0.10& r =
0.358) and (P < 0.10 & r = 0.318), respectively.

Order Cyclopoida (Cyclops spp.)

There are significant (P < 0.05) differences between the
mean numbers of Cyclops spp. collected from the six
sampling sites at El-Zomor and El-Mariotya canals. The
correlation coefficient are moderate at El-Zomor and El-
Mariotya canals between collected Cyclops spp.
(Cyclopoida) and sdlinity, chlorinity and electrical
conductivity values (P< 0.10 & r=0.383), (P<0.10& r =
0.319) and (P<0.10 & r = 0.350), respectively.

Statistical analysis between the data of aquatic
invertebrates collected from EI-Zomor canal show
significant differences (P < 0.05) between the mean numbers
of Diptera, Ephemeroptera, Odonata, Cladocera (Daphnia
spp.) and Cyclopoida (Cyclops spp.) collected from al sites
a El-Zomor cana. In addition, there are significant
differences (P < 0.05) between the mean numbers of Diptera,
Ephemeroptera, Odonata, Cladocera (Daphnia spp.) and
Cyclopoida (Cyclops spp.) collected from all sites at El-
Mariotya canal.

4. Discussion and Conclusion

Chemical Analysis

The periodical changes in the chemical composition of
the invertebrate breeding water at El-Zomor and El-Mariotya
canals might be governed by various factors: The first factor
was the climatologically changes between collecting months
(summer, spring, winter and autumn). These changes
although not drastic influence the chemica reactions
between the invertebrate breeding water at El-Zomor and El-
Mariotya canals, and the sediments that affected by the rate
of evaporation. The second one was the amount of
discharges (human activities, sewage pipes at sites 1Z, 11Z
and IIM and agricultural runoff from the adjacent lands,
which might be greater during the different periods of the
year). Asthe portion of irrigation water actually absorbed by
plants or evaporated is essentially free from dissolved salts,
the re-circulation of water through several cycles of
irrigation tend to increase the concentration of dissolved
sdlts at El-Mariotya canal sampling sites especially at [1IM
site. Similarly, it reported that there is a significant effect on
the benthic community in water streams, as agricultural field
runoff includes nutrients [13], [14].

The electrical conductivity (E.C.) considered as an indirect
measure of salinity [11] and as an index of pollution [16].
The results obtained indicated that the annual mean value of
electrical conductivity (E.C.) at El-Zomor cana (836.28
micromhos / ¢cm.) is lower than that at El-Mariotya canal
(1038.07 micromhos / cm.). The sequence of E.C. values at
both canals is ascending (IZ < 1Z < 1IZ & IM < IIM <
[1IM). This means that breeding water at 1Z and IM
sampling sites are less saline and polluted than at other
sampling sites.

The chloride values exhibits some variations in the six
sampling sites at El-Zomor and El-Mariotya canals.
Statigtically there is a significant (P < 0.01) difference
between 1Z site and all sites at El-Zomor and El-Mariotya
canas. The salinity values at El-Mariotya canal increased
significantly than that recorded at El-Zomor canal. There is
very high significant (P < 0.001) differences between |Z and
[z, IM, 1IM, and lIM as well as between 11Z and 111Z,
[1IM; and between I11Z and IM. There is a high significant
difference (P < 0.01) between 1Z and IIZ. There is a
significant (P < 0.05) difference between [1Z and [IM.
Meanwhile there is no significant (P > 0.05) difference
between I1Z and IM as well as between 111Z and 1IM. So that
it appears that physical gradients and saline effects influence
the benthic community structures, although governed by
geomorphological processes, do not confirm to the typical
river gradient. This localized saline impact influences the
benthic community structure [17].

Abundance Degrees of Aquatic Invertebrate Orders

The use of aguatic insects in biomonitoring and toxicity
testing, for establishing the impairment of aquatic ecosystem
quality has become popular [18- 21].
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Survey of the aquatic invertebrates present in the six
studied sampling sites along El-Zomor and El-Mariotya
canals reveals the existence of 47217 and 36657 specimens,
respectively which belonging to 5 different orders namely:
Diptera, Ephemeroptera, Odonata, Cladocera and
Cyclopoida.

The distributions of the collected invertebrates reflect the
chemical characters of each sampling site largely. The most
abundant order is Cladocera (Daphnia spp.) at all sampling
sites, at El-Zomor (68.03, 61.71 & 61.65 %) and at El-
Mariotya (62.17, 68.62 & 50.43 %) canals. Concerning
abundance of the insects at El-Zomor sampling sites, the
least abundant order is Diptera (14.20 %) at site 1Z and
Odonata (0.82 & 1.44 %) at I1Z and I11Z. This pattern agree
with that reported by Joydeb et al., 2013 [1§].,
Takhelmayum & Gupta, 2011 [22]; and Verma & Saksena,
2010 [27]. It suggested that El-Zomor canal sites are less
polluted and rich in aquatic vegetation. Meanwhile at El-
Mariotya sampling sites, the least abundant percent at IM,
IIM and 1IIM is Odonata (0.63, 0.85 & 295 %),
respectively. It suggested that the least abundance of insects
belonging to Diptera and Odonata is greatly influence the
vertical distribution of Cladocera (Daphnia spp.) [24].

Bimonthly abundance of Cyclops spp. (Cyclopoida)
showed that the highest number is 995 individuals during
April, 2003 (1Z sampling site). In al sampling sites of the
two canas, density of Cyclops spp. displayed a dia
periodicity in April (2002 & 2003). Density and species
richness of aquatic insects in the drift displayed a dia
periodicity whereas density and species diversity exhibited a
seasonal periodicity. As density negatively correlated with
discharge [25].

Also, 1Z site had the least nhumber of collected families (6
families belonging to 3 orders), where it is less saline and
polluted than at other sampling sites; while the other
sampling sites (11Z, 11Z, IM, [IM & 11IM) have 9, 12, 11, 10
and 11 families belonging to five orders [26]. Regarding to
the less chloride values, salinity and the lower values of E.C.
at site 1Z; Bimonthly abundance of Diptera showed that the
highest number recorded is 443 individuals during June,

References

[1] Dudgeon D. Tropical Asian Streams. Zoo benthos,
Ecology and Conservation, 2™ Ed. Hong Kong University
Press, Hong Kong, (1999) pp. 844.

[2] Foil LD. Tabanids as vectors of disease agents.
Parasitology Today 5 (3) (1989): 88-96.

[3] Chae SJ, PurstelaN, Johnson E, Derock E, Lawler SP,
Madigan JE. Infection of agquatic insects with trematode
metacercariae carrying; Ehrilichiaristicii, the case of the
Potomac horse fever. Journal of Medical Entomology. 37
(4) (2000): 619-625.

[4] Bauernfeind E, Moog O. Mayflies (Insecta:
Ephemeroptera) and the assessment of ecological
integrity: A Methodological Approach). Hydrobiologia.
422 (423) (2000): 71-83.

2003 (I1Z site). Syrphidae are the most abundant (4.56 %) at
only 1Z sampling site. Collected Chironomidae are the most
abundant (5.13, 4.87, 7.84, 1.55 & 4.92 %) at 11Z, 111Z, IM,
[IM and I1IM, respectively. A similar pattern of dipterous
insects reported from other lentic ecosystems [27], because
many of the dipterans prefer lentic habitats are breeding
ground early life stages [28]. It suggested that Syrphidae
prefer less sdline and polluted water compared to
Chironomidae.

Bimonthly abundance of Ephemeroptera showed that the
highest number recorded is 403 nymphs during June, 2003
(I1IM site). Baetidae are abundant (4.46, 2.29, 5.58 & 13.16
%) at 111Z, IM, 1IM and IlIM sites, respectively. In addition,
Caenidae are abundant (4.22 %) at 11Z sampling site,
however at 1Z sampling site Ephemeroptera nymphs was not
present because the breeding water was quiet. This might be
because Caenidae species generally preferred stream areas,
where there was high water current [29]. The baetid mayfly
is widely distributed in most freshwater ecosystems in
Africathus it could be used in biomonitoring and setting of
water quality criteria for freshwater ecosystems[30].

Bimonthly abundance of Odonata showed that the highest
number recorded is 35 naiads during December, 2002 (111M
site). Coenagrionidae are abundant (0.82, 0.86, 0.36 & 1.60
%), at 11Z, 111Z, IM and I1IM, respectively. While Aeshnidae
reaches 0.85 % (11M) and there is no record of Odonata at 1Z
sampling site. Odonata naiads collected from I1IM (EI-
Mariotya canal) affected by high electrical conductivity,
chloride values as well as the re-circulation of water through
several cycles of irrigation (agricultural lands). In contrast,
the absence of Odonata at 1Z site (residential area). Clark,
2007 [31] reported that nutrient input from anthropogenic
activities for example, runoff from agricultural land, sewage
outfalls or commercial effluent. This nutrient over
enrichment or eutrophication can have numerous undesirable
impacts on aguatic ecosystems. Joydeb, 2013 [18] reported
that urban lakes are less polluted and rich in aquatic
vegetation. Both 1Z and IM sites (El-Zomor and El-Mariotya
canals) less polluted than the other sites.

[5] World Health Organization. Guidelines for drinking
water quality, Surveillance and control of community
supplies, (1997): 2 Edition, Geneva, Switzerland.

[6] World Health Organization. Manual on practical
Entomology in maaria. vol. 2, GenevaSwitzerland,
(1975): pp186.

[7] Chebotarev. Metamorphism of natural waters in the crust
of weathering. Geochimica et Cosmochimica Acta. 8
(1955): 22 - 48.

[8] Chairman MJT, Shitl KE, Maier FJ, Erdei JF. Simplified
procedures for water examination. (1964): Liverpool
University press, Liverpool, London.

296



Fatma K. Adham et.al. J. Bas. & Environ. <., 4 (2017) 290-297

[9] Rainwater FH, Thatcher LL. Methods of collection and
analysis of water samples. (1954): United State
Government Print Office, Washington.

[10] Schoeller H. Geochemic des eaux souxerraines. Rev. de
L'Institut Francais du Petrole. 10 (1962): 230- 244.

[11] Fecylate KK. Field studies of soil invertebrates, 2™
Edition, Vishia Shkoola press, Moscow, U.S.S.R. (1971)
pp424.

[12] Microsoft Excel 2000 Copyright © (2010): Microsoft
company, U.S.A.

[13] Neumann M, Dudgeon D. The impact of agricultural
runoff on stream benthos in Hong Kong, China. Water
Research, 36 (12) (2002): 3103 — 3109.

[14] Cooper CM, Lipe WM. Water quality and agriculture:
Mississippi  experiences. Journal of Soil Water
Conservation. 47 (3) (1992): 220 — 223.

[15] Brower JE, Zar JH. Field and laboratory methods for
genera ecology. Lowa, U.S.A.(1984) pp226.

[16] Best GA, Ross SL. River pollution studies. Liverpool
University Press. Liverpool, London. (1977): pp92.

[17] Magdych WP. Salinity stresses along a complex river
continuum. Effects on mayfly (Ephemeroptera)
distributions. Ecol., 65 (1984): 1662 - 1672.

[18] Joydeb M, Rajib KD, PrasantaMD, Ghosh D, Agarwala
BK. Aquatic insect fauna and diversity in urban fresh
water lakes of Tripura, Northeast India. Middle-East
Journal of Scientific Research, 13 (1) (2013): 25-32, ISSN
1990-9233

[19] Wadton BT. Insects as indicators of toxicity
bioaccumulation and bioavailability of environmental
contaminants.  Environmental Toxicological and

Chemistry. 8 (1989): 649 - 658.

[20] Sweeney BW, Funk DH, Strandley LJ. Use of the
stream mayfly Cloeon triangulifer as a bioassay organism.
Life history response and body burden following exposure
to technical chlordane. Environmental Toxicological and
Chemistry. 12 (1993): 115 - 125.

[21] Raddum GG, Fjellheim. Effects of liming and acid
surface water on the mayfly Leptophlebia vespertina in
Lake Hovvatn. Water, Air and Soil Poll. 85 (1995): 961 -
966.

[22] Takhelmayum K, Gupta S. Distribution of aguatic
insects in phumdis (floating island) of Loktak Lake,
Manipur, North-eastern India. JoTT. 3 (2011): 1856-1861.

[23] Verma AK, Saksena DN. Impact of pollution on sewage
collecting River Kalpi (Morar) gwalior (M.P.) with special
reference to water quality and macrozoobenthic fauna.
Asian J. Exp. Biol. Sci. 1 (1) (2010): 155-161.

[24] Ngjeeb AB, Ashwani W, Parvaiz AB, Rajni R. Diurnal
variation of zooplankton in Bhoj Wetland, Bhopal, India.
International Academy of Ecology and Environmental
Sciences. 3 (3) (2013): 238-246.

[25] Matzinger, MH, Bass, D. Downstream drift of aquatic
insects in the Blue River of South Centra Oklahoma,
Proceedings of the Oklahoma. Academy of Sciences. 75
(1995): 13- 19.

[26] Adham FK, Gabre RM, lbrahim Al. Some aguatic
insects and invertebrates as bioindicators for the
evaluation of bacteriological pollution in El-Zomor and
El-Mariotya canals, Giza, Egypt. Egypt. Acad.J. Biolg.
Sci. 2 (1) (2009): 125-131.

[27] Blakely TJ, Harding JS, Didham RK. Distinctive
aquatic assemblages in water-filled tree holes. a novel
component of freshwater biodiversity in New Zealand
temperate rain-forests. Insect. Conserv. Diver. (2011) doi:
10.1111/j.1752-4598.2011.00155.x.

[28] Majumder J, Goswami R, Agarwala BK. A preliminary
study on the insect community of Phytotelmata, an
ephenseral ecosystem in Tripura, Northeast India. Nebio.
2 (2011): 27-31.

[29] Ogbogu SS. Factors affecting the distribution and
abundance of Cloeon and Caenis (Ephemeroptera) larvae
in a tropical impounded river, Nigeria. African Journal of
Ecolology. 39 (2001): 106 -112.

[30] Ogbogu SS. Effects of different concentrations of
inorganic compounds on the survival of Cloeon perkinsi
larvae (Ephemeroptera), in Gaino E. (Ed.). Research
update on Ephemeroptera and Plecoptera. Universita’ di
Perugia, Perugia, Italy. (2003): 377 — 379p

[31] Clark BB, Ractliffe G. River baseline monitoring
programme,” Water and Forestry, Republic of South
Africa. Volume 5, DWAF Report No. P WMA
19/G10/00/2107. (2007): pplll.

297



