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ABSTRACT 

 Ephemeroptera (larval communities) is an order of insects, comprising 3046 species under 400 genera and 42 families (Barber-
James et al., 2008). Based on literature review and our own results from field observations, we have attempted to give the picture of 
Ephemeroptera composition and diversity in Teleajen River. Methods: To achieve these objectivesseven sections were selected (lotic 
environments) from Teleajen River; larval communities of Ephemeroptera were collected systematically every month, with Surber sampler 
from October 2010 to September 2013. Results: 10.041 individuals larval stage order Ephemeroptera were identified, from 6 families, 15 
genera and 40 species. Regarding de abundance, Heptageniidae familie reached a percent of 44% and Ba̎etidae was represented by 4 genera. 
Conclusions: Teleajen River sustained suitable conditions for mayfly diversity. 
 
 Keywords: Ephemeroptera, composition, Teleajen River 
 

Introduction 

 Ephemeroptera (mayflies) are an ancient 
order of insects. About 3046 species within more 
than 400 genera and 42 families have been described 
(Barber-James et al., 2008). Representatives of 
Ephemeroptera can be found in almost all types of 
freshwater environments (Brittian, 1982) and the 
greatest diversity of Ephemeroptera is found in 
second-and third-order streams in temperate regions 
(Edmunds & Waltz, 1996). Mayflies are used as 
potential indicators of pollution, and environmental 
changes as they are important links within the food 
chain between primary producers and secondary 
consumers in aquatic ecosystems (Brittain & Sartori, 
2003). The Biology and ecology of mayflies has 
been well documented by Brittian (1982) and 
Brittain and Sartori (2003). 
 In Romania, Ephemeroptera (larval stage) 
comprise 108 species under 14 families and 31 
genera, according to List of Romanian fauna 
(terestrial and freshwater species), Anna Oana 
Moldovan eds. from “Emil Racovi ţă" Cluj-Napoca 
Institute and in which Milca Petrovici had wrote the 
chapter Ephemeroptera Order (2007, pp 235-236), 
cited by Prisecaru S.F. et. al.,(2014). In our country 
first taxonomic list of mayfly was accomplish by 
Bogoescu in 1958. Since then complex analyses on 

systematic, ecology and distribution of 
Ephemeroptera order (larval stage) were carried out: 
Bogoescu 1973, Gâldean 1989, Petrovici & 
Tudorancea 2000, Petrovici M. 2003, Ristea et al., 
2006, Avram & Cimpean 2011. 
 A review of literature showed a absence of 
data on systematic taxonomy of Ephemeroptera 

Order (larval stage) in Teleajen River, because of 
that we formulated the purpose of this paper:  to 
present the results of a 3-years study that assessed 
composition and diversity of mayfly with an 
emphasis on common species. 

 
Material and methods 

 The sampling methods, abiotic 
measurement and data analysis has been established 
after a general common protocol developed in time 
and space by the scientific team from Sinaia 
Zoologica Station (Ciubuc C. et al., 2013). 
i) Study area: Teleajen River is the biggest tributary 
of the Prahova River, with a length of 122 km and 
an area of 1664,7 km². It springs from the Southern 
ridge of Ciucaş at a 1700 m altitude; it passes 
through the main relief and flows into the Prahova 
River at Palanca with 81 m altitude.For the study a 
total of seven sites (lotic environments) where 
chosen along the main channel of the river, from 
spring area (Pârâul lui Iepure) at 700 m altitude, to 
plain at 38m altitude, on a 97 km length. 

 
 
 

STUDII ŞI COMUNICĂRI   2016 - 2017 Vol. 26:  37-43 

 
*Sinaia Zoological Station/ University of Bucharest/ 
Department of Systems Ecology and Sustainability, Str. 
Cumpătu nr. 5, Sinaia, RO 106100/ Spl. Independenţei nr. 
91-95, Bucureşti, RO 050095, e-mail: 
sava.mihaela@yahoo.com 



38 
 

 
 

Fig. 1 - Location of sampling sites in the Teleajen River 
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Table 1 - Morphometric characteristics of selected sites (7 lotic environments)  
for sampling in the Teleajen River basin 

 
Spring 
area 

Ciucas 
Mountain 

      

Emissary Prahova       
Water 
course 
name 

Pârâul lui 
Iepure 

Teleajen  Teleajen Teleajen Teleajen Teleajen Teleajen 

Unit code T1 T2 T3 T4 T5 T6 T7 
Flow 
point 

Cheia Teişani Gura 
Vitioarei i 

Zamfira  Blejoi Berceni Palanca 

Altitude 700 m 410 m 254 m 183 m 132 m 83 m 38 m 
Substrate Megalithal- 

large 
cobbles, 
blocks and 
bedrock  
( > 40 cm) 

Macrolithal- 
hand to 
head size 
boulders, 
gravel and 
sand (>20-
40 cm) 

Mesolithal-
fist to head 
size 
boulders 
gravel and 
sand(> 6-
20 cm) 

Macrolithal- 
hand to 
head size 
boulders, 
gravel and 
sand (>20-
40 cm) 

Mesolithal-
fist to head 
size 
boulders 
gravel and 
sand (> 6-
20 cm) 

Mesolithal-
fist to head 
size 
boulders 
gravel and 
sand (> 6-
20 cm 

Microlithal-
egg to fist 
size cobbles 
with 
mixture of 
medium to 
fine gravel 
(> 2-6 cm). 

 
ii) Field sampling: quantitative samples of 
macrozoobenthos were collected from sampling sites 
of Teleajen River every month from October 2010 
until September 2013. We took 3 replicates from 
each sampling site with Surber (sampling area 280 
cm ²with a mesh size 100 µm) and we monitored 
water temperature (°C), quantity of dissolved 
oxygen (mg/l), level of pH, conductivity (µS/cm), 
TDS (ppm) and substrate properties were observed 
visually "in situ" and the classification of mineral 
substrates by particle size was according Austrian 
Standard ÖNORM 6232, "Natural Chariotop types 

describing river bottom". 
iii) Laboratory procedure: Samples of 
macroinvertebrates were preserved with 4% 
formaldehyde in field and transported in plastic 
recipients to Sinaia Zoological Station laboratories. 
Samples were washed using a 500 µm mesh, all 
organisms were removed from organic coarse 
fractions in the samples using a stereomicroscope 
Olympus SZ and stored in 75% ethanol. The number 
of individuals of each identified taxa was counted. 
iv) Taxonomical identification: identification of 
larval and juveniles stages Ephemeroptera order was 
completed to the lowest taxonomic level as possible 
using the literature of: Bogoescu, M. (1977), Elliott, 
J. M., Humpesch, U.H., Macan T. T. (1988) and a 
microscope Kern OBE 112. 

 
Results and discussions 

 During the study, october 2010- september 
2013 a total of 112649 macroinvertebrate 
individuals were counted and preserved, from which 

10041 were mayfly (larval stage), 40 species 
identified,15 genera and 6 families, its represent 
37,03% of the Romanian Ephemeroptera order 
fauna. The recorded mayflies represent widely 
distributed European, trans-Paleartic or Holartic 
species. 
 The toatal number of species is lower at site 
3 and 7, than the site 1 and 2. The number of species 
per sampling period varied between 25 (oct. 2010-
sept. 2011), 23 (oct. 2011-sept. 2012), 22 (oct. 2012- 
sept. 2013) to 0 ( site 7 , oct. 2010- sept. 2013) 
(Table 2). 
 The high number of mayflies recorded in 
site T1- Pârâul lui Iepure from oct.2010-sept.2013 
was related to the fact that this selected lotic 
environment is situated at 700m altitude in a 
mountain area covered with Fagus sylvatica and 
Carpinus sp. forest and megalithal shallows with 
suitable conditions for ephemeroptera larval stage. 
Site 7- Palanca was established in plain at 38 m 
altitude, microlithal substrat type, with sinuous 
talveg, landslides on curved surfaces and falls of 
clay blocks in the left band. These conditions had 
led to the absence of ephemeroptera individuals. 
During the period of study from oct. 2012 to sept. 
2013, in site T3-Gura Vitioarei, the number of 
counted species from Ephemeroptera order larval 
stage was 0, also between oct.2010-sept.2011 and 
oct.2011to sept .2012, the number of identified 
species was low: 4 respectively 1. This selected site 
was located downstream of the accumulation built at 
the confluence of Teleajen and Telejenel (Măneciu 
dam). Acumulations mainly cause interruptions of 



40 
 

leakage continuity, regularize flows and influence 
the composition and structure of benthic 

communities. 

 
Table 2 - Taxonomic diversity of Ephemeroptera order (larval stage) in 7 sites 

(lotic environments) Teleajen River basin 
 

oct.2010- sept.2011 oct.2011- sept.2012 oct.2012-sept.2013 

Taxa 
Ʃ 

Sites 
 
 

T1 

 
 

T2 

 
 

T3 

 
 

T4 

 
 

T5 

 
 

T6 

 
 

T7 

 
 

T1 

 
 

T2 

 
 

T3 

 
 

T4 

 
 

T5 

 
 

T6 

 
 

T7 

 
 

T1 

 
 

T2 

 
 

T3 

 
 

T4 

 
 

T5 

 
 

T6 

 
 

T7 

Nr. of 
families 6 4 4 2 2 3 3 0 5 5 1 3 3 2 0 4 4 0 3 2 3 0 

Nr. of 
genera 14 10 9 3 3 6 3 0 10 9 1 4 5 2 0 8 7 0 3 3 3 0 

Nr. of 
species 40 25 14 4 6 13 11 0 23 21 1 6 11 7 0 22 13 0 3 7 7 0 

(*)Selected sites (lotic envirnments): T1-Izvorul lui Iepure, T2-Teişani, T3-Gura Vitioarei, T4-Zamfira, T5-Teleajen, T6-
Berceni, T7-Palanca. 
 
 In the seven selected sites (lotic 
environments) from Teleaje River basin, from 
oct.2010 to sept. 2013, 40 ephemeroptera species 
(larval stage) have been identified (Table 3) 
belonging to 6 families. The best represented was 
Heptageniidae(Needham, 1901) with Rhithrogena 
genus (Eaton, 1881) (6 species), Ecdyonurus genus 
(Shoenemund, 1930) (6 species), Heptagenia genus 
(Walsh, 1863) (3 species) and Epeorus species 
(Eaton, 1881) (2 species). This family prefer well 
oxygenized waters, rapids from mountain area. 
Bäetidae Family (Leach, 1815) dominate holartic 
region (Clifford, 1980) with species common to 
rivers and slow waters. In Teleajen river basin was 
represented by 10 species and 4 genera: Bäetis genus 
(Leach, 1815) (7 species), Acentrella genus 
(Bogoescu, 1931) (1 species), Centroptilum genus 
(Müller, 1776) (1 species), Cleon genus (Linnaeus, 
1776) (1 species). 
 Ephemerellidae family (Klapálek, 1909) is 
considered it to be the most sensitive species at the 
water quality modification (Hilsenhoff, 1988; Bode 
et al., 2002) and it was represented by Ephemerella 

ignita and Ephemerella lineata, one genus and two 
species. 
 Ephemeridae family (Latreille, 1810) 
prefers the substrate composed of muddy and fine 
deposits, where it digs galleries with the extensions 
of mandibles. In Teleajen River basin was identified 
two species Ephemera danica and Ephemera 

vulgata. 

 Leptophlebiidae family (Banks, 1900) 
prefers sandy substrata where dead leaves and twigs 
had accumulated ripples. Two genera and two 
species represented this family: Paraleptophlebia 

marginata (rheophila, hemistenoterma nymph) and 
Habrophlebia fusca. 
 Caenidae family (Newman, 1853), species 
prefers warm waters with oozy and sandy substrate, 
rich in fine detritus, characteristics to river sectors 
where the transportation and deposition processes 
are dominant (Gâldean, 1992). This family was 
represented by Caenis genus (Burmeister, 1839) (5 
species) and Brahycercus genus (Curtis, 1834) (1 
species). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



41 
 

Table 3 - Taxonomic composition (family, genus and species) of Ephemeroptera larval communities, between  
oct. 2010-sept. 2013 in Teleajen River basin 

 
Order Ephemeroptera  Species Auth. Commune species 
Family Baetidae Centroptilum luteolum (Müller, 1776)  
  Baetis muticus (Linnaeus, 1758  
  Baetis rhodani (Pictet, 1845) * 
  Baetis scambus (Eaton, 1870)  
  Baetis busceratus (Eaton, 1870)  
  Baetis vernus (Curtis, 1834) * 
  Baetis fuscatus (Linne, 1771)  
  Baetis niger (Linnaeus, 1761)  
  Acentrella sinaica (Bogoescu, 1931)  
  Cleon dipterum (Linnaeus, 1761)  
Family Heptageniidae Rhithrogena semicolorata (Curtis, 1834)  
  Rhithrogena germanica (Eaton, 1885)  
  Rhithrogena aurantica (Burmeister, 1839)  
  Rhithrogena hybrida (Eaton, 1885)  
  Rhithrogena alpestris (Eaton, 1885)  
  Rhithrogena picteti (Sowa, 1971)  
  Heptagenia sulphurea (Müller, 1776)  
  Hepagenialateralis (Curtis, 1834)  
  Heptagenia flava (Rostock, 1878)  
  Epeorusassimilis (Eaton, 1885)  
  Epeorusalpicola (Eaton, 1871)  
  Ecdyonurus dispar (Curtis, 1834)  
  Ecdyonurus helveticus (Eaton, 1885)  
  Ecdyonurus insignis (Eaton, 1870)  
  Ecdyonurus torrentis (Kimmins, 1942)  
  Ecdyonurus submontanus (landa, 1969)  
  Ecdyonurus venosus (Fabricius, 1775)  
Family Caenidae Caenishoraria (Linnaeus, 1758)  
  Caenisrivulorum (Eaton, 1884)  
  Caenisluctuosa (Burmeister, 1839) * 
  Caenisrobusta (Eaton, 1884)  
  Caenismacrura (Stephens, 1835)  
  Brahycercus harisella (Curtis, 1834)  
Family Ephemerellidae Ephemerella notata (Eaton, 1887)  
  Ephemerella mucronata (Bengtsson, 1909)  
  Ephemerella ignita (Bengtsson, 1909)  
Family Ephemeridae Ephemera danica (Poda, 1761)  
  Ephemera vulgata (Eaton, 1870)  
Family Leptobhlebiidae Paraleptophlebia submarginata (Stephens, 1835)  
  Habrophlebia fusca (Curtis, 1834)  
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 Bäetis vernus (Curtis, 1834). It is one of the 
most tolerant species, being found on almost all 
types of substratum, prefers submontane waters, 
with temperatures between 13-17 °C and habitats 
with submerged vegetation in the river sections 
dominated by transport and sedimentation processes. 
In Teleajen River basin we considered Bäetis vernus 
a common species, because it was identified in all 7 
sites (lotic environments) during the period of study 
oct.2010-sept.2013. 
 Bäetis rhodani (Pictet, 1873). This species 
prefers well-oxygenated waters, rapid mountain 
sector. It withstands at high temperature variations, 
being encountered between 5-19 °C, with a optimum 
between 11-14 °C. It was found by Clifford (1980) 
after the synthesis from over 100 studies, as the most 
abundant species in the Palaertic region. 
Schoenemund (1930) reports it as being present in 
all rivers, with no special environmental 
requirements relating to water quality and Hellawell 
(1986) ranks it among the moderately tolerant 
species pollution. In Teleajen River basin was 
common species. 
 Caenis luctuosa (Burmeister 1839) sin. 
Caenis moesta (Bengtsson 1917) considered a 
common species in Teleajen River basin. It can be 
encountered both in large waters, torrents or lakes. It 
is present in the areas with sandy, clay or clay-loam 
substrate, but can also be found adhering stones. It 
prefers less rushed and more warm water with oozy 
and sandy substrate, rich in fine detritus, 
characteristics to river sectors where the 
transportation and deposition processes are dominant 
(Gâldean, 1992). It is a tolerant species, at high 
mineralization, and also regarding water pollution 
(Belfiore, 1983). 

 

Conclusions 

 i) A diverse mayfly communities was recorded in 
Teleajen River basin (40 species, 15 genera, 6 
families); 
ii) Dominance of rheophylic mayflies, especially 
representatives of Heptageniidae and Bäetidae; 
iii) The common species (species encountered in all 
sampling sites during the period of this study) in 
Teleajen River basin were Bäetis vernus, Bäetis 

rhodani, Caenis luctuosa; 

iv) Teleajen River basin sustained suitable 
conditions for diverse mayfly’s communities. 
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