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Abstract: The present study aimed to investigate the species of euglenoid 

algae in the Euphrates river and Haqlan valley springs at Al-Anbar province, 

Western Iraq. Samples were collected in October 2019 from two sites in the 

study area. Some environmental parameters measured were water temperature, 

pH, electrical conductivity, salinity, sulphate, total hardness, total alkalinity, 

nitrate and phosphate. Fifty-four species of the euglenoids belonging to six 

genera were encountered, one belonged to Monomorphina, two belonged to 

Colacium, 19 to Euglena, 10 to Trachelomonas, seven to Lepocinclis and 15 to 

Phacus. Thirteen species were new records in Iraq. Ten species were recorded 

in two sites. Most of the euglenoids found in this study occurred in Haqlan 

springs and were represented by 40 species in comparison to 24 species in the 

Euphrates river. 
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Introduction 

The euglenoids are a diverse group of unicellular microalgae, widely distributed 

in freshwater, brackish, and marine habitats as well as on moist and mud (Nozaki, 

2005). Euglenoids are photosynthetic microalgae but several species are 

heterotrophic. They are mostly thriving in highly eutrophic shallow aquatic 

ecosystems and can tolerate considerable organic pollution (John et al., 2011). 

Response of the euglenoids to variable levels of organic matter concentration in 

fresh water has led to use them as indicators of organic pollution levels (Conforti et 

al., 2017).                                                         

Human influence resulting from industrial, domestic and agricultural activities 

has drastically altered the chemistry, particularly nutrient concentration in many 

freshwater bodies. Such influence affected the environment and subsequently 

altered occurrence, distribution, morphology and ecophysiology of large groups of 

microalgae including euglenoids (Wołowski et al., 2017).   

The euglenoids are characterized by wide morphological variation in their cell 

forms which is due to the variable growth and arrangement of the paramylon 

granules inside the cells (Conforti et al., 1995). Paramylon granules are the food 

storing organelles where energy reserve is stored as carbohydrates. The number, 
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shapes and distribution of these granules in the cytoplasm differ in the different 

species (Kiss et al., 2008).  

Euglenoids received little attention in Iraq despite of the vast and diversified 

aquatic ecosystems in the country. The information available on the euglenoids are 

scattered in a number of investigations on other groups of microalgae. The total 

number of euglenoids recorded in Iraq (54 species) belong to seven genera 

(Maulood et al., 2013). In Iraq, species of euglenoids appeared mostly in algal lists 

without proper description or illustration (Toma, 2011; Al-Hssany et al., 2012). 

Such lack of information on this ecologically important group of algae calls for 

more taxonomic investigation to elaborate their occurrence and distribution. The 

present study aims at filling this gap of knowledge on the euglenoids in Iraq. 

 

Materials and Methods 

Study Site 

     Haqlan valley is one of the dry and important lowlands in the western plateau of 

Iraq. Springs in this valley are scattered, five of them are permanent while the rest 

are periodical. There are five springs water all of them are permanent springs. 

Permanent springs discharge their water at a rate of 25 liters/second into the 

Euphrates river. Periodical springs are mostly become filled during rainy season in 

winter. Water source for all springs is underground water (Al-Dulaimi, 1994). 

Springs water is warm and characterized by being brackish with electrical 

conductivity reaching 5.37 ds/m due to the increased solubility of ions and ion 

exchange process of groundwater (Ali, 2010). In recent years, sulfur springs formed 

in the valley and mixed with other springs causing sulfur values to rise locally and 

in the parts of Euphrates river where springs discharge (Al-Zaidani, 2003).  

 

Sampling 

Two sites were selected for the sampling of euglenoids. The first (Site 1) is 

located at the Euphrates river (34
o
 40´ N,

 
42

o
 22´ E) and the second (Site 2) at 

Haqlan valley springs (34
o 
46´ N, 42

o 
21´ E) as demonstrated in figure 1.  

     Samples were collected during October 2019 by a standard phytoplankton net 

(20 μm mesh size). The net was filled with water from several locations at each 

sites and water was allowed to filter through the net. Algal samples were kept in 

100 ml plastic bottles to which few drops of 40% formalin were added for 

preservation (Al-Handal & Abdullah, 2010). In the laboratory, temporary slides 

were made according to Bellinger & Sigee (2015), and euglenoids were observed 

under Olympus-CH type microscope equipped with USB digital camera. 

Identification of species was made following Prescott (1973), Hinton & Maulood 

(1982), Wołowski (2011) and Kouassi et al. (2013). Some physico-chemical 

environmental parameters at both sites were measured following the methods 

shown in table 1.  
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          Figure 1: Study area and sampling sites in the Euphrates river (Site 1) and Haqlan 

springs (Site 2). 

        Table 1: Physical and chemical analyzes and the method adopted there in. 

Parameter Reference methods 

Water temperature (°C)  --- 

pH APHA (2005) 

Electrical conductivity (EC) (µs/cm) APHA (2005) 

Salinity (psu) Richards (1954) 

Sulphate  (mg/l) APHA (2005) 

Total hardness (mg/l) APHA (2005) 

Total alkalinity (mg/l) APHA (2005) 

Nitrate (NO3
-
) (μgm/l) Strickland & Parsons (1972) 

Phosphate (PO4
-3

) (μgm/l) Strickland & Parsons (1972) 

         

Results and Discussion 

Environmental Parameters 

Results of the environmental parameters measured in this study are shown in 

Table 2. Mean water temperature in the Haqlan springs was 35 
o
C which was rather 

warm. According to Al-Barzingy et al. (2009), who grouped springs according to 

temperature range, Haqlan springs are considered as hot. In contrast, mean water 

temperature at Site 1 (Euphrates) was 23
 o

C during the time of sampling. Spring’s 

water is also high in sulphate concentration (2040 mg/l) due to the mixing with 

sulfur springs occurring in the surrounding (Al-Zaidani, 2003). This value is rather 

high when compared to Euphrates water where sulphate content did not exceed 280 

mg/l. Water at both sites is weakly alkaline with EC values of 737 and 4222 μS/cm 
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at sites 1 and 2, respectively, indicating brackish water habitat in the springs. 
Increase in the pH value was observed in spring’s water, as well as an increase in 

the total hardness value, while concentrations of nitrate and phosphate in spring’s 

water decreased compared to river water, and this may be due to consumption by 

the microalgae. High nitrate concentration in the river is mainly resulted from water 

runoff coming from the surrounding agricultural fields (Al Bomola, 2001).    

 

Euglenoids Diversity          

Haqlan springs are characterized by high diversity of euglenoids (40 species) in 

comparison to the surrounded Euphrates river (24 species). This may be attributed 

to the relatively high concentration of sulphate that the euglenoids can utilize in 

conditions of low dissolved oxygen concentration (Giordano et al., 2005; Brennan 

& Owende, 2010). Abundance of eugleoinds in organically polluted water with 

high sulphate concentration is well documented elsewhere (Adesalu & Nwankwo, 

2010; Zakryś et al., 2017). On the hand, euglenoids can also thrive in warm 

stagnant springs (Kouassi et al., 2013). All euglenoids taxa found in this study are 

presented in table 3, among which 13 species are new records in Iraq in comparison 

to the list of Iraqi algal flora (Maulood et al., 2013). Table 3 shows that there are 10 

species found in the two sites, and this may be attributed to the fact that these 

species have a wide tolerance to environmental conditions, while there were other 

species that were found in one of the two sites, which may exhibit their narrow 

extent of tolerance to variation in environmental conditions. 

 
      Table 2: The physical and chemical factors of water in the study sites. 

Site 2 Site 1 Parameters 

35 23 Water temperature (°C)  

7.8 7.60 pH 

4222 737 Electrical conductivity (EC) (μS/cm) 

2.7 0.48 Salinity (psu) 

140 128 Total alkalinity CaCO3 (mg/l) 

1300 437 Total hardness CaCO3 (mg/l) 

2040 280 Sulphate (mg/l) 

103 281 Nitrate (μgm/l) 

27 42 Phosphate (μgm/l) 

 

Euglenoids Systematic Account  

The following is an alphabetically arranged euglenoid species which are 

considered here as new records in Iraq. 

Class Euglenophyceae 

  Order Euglenida 

    Family Euglenidae 

      Genus Euglena
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Euglena texta (Dujardin) Hübner (Plate 1a):  

Cell ovoid, 38 μm long, 26 μm wide, slightly depresses at the apex. Chloroplasts 

discoid, pyrenoid absent, numerous small and ovoid paramylon bodies, located in 

the chloroplasts. 

Euglena truncata L.B.Walton (Plate 2c): 

Cylindrical cell, 150-165 μm long, 20-26 μm wide, rounded on both poles. Multiple 

and discoid chloroplasts, nucleus ovoid, in the lower body, presence of a single and 

very elongated paramylon grain (Prescott, 1973).  

 

Class Euglenophyceae 

  Order Euglenida 

    Family Phacidae 

      Genus Lepocinclis 

 

Lepocinclis fusiformis (Carter) Lemmermann (Plate 1d): 

Cell ovoid in outline, 30-36 μm long and 26-28 μm wide. Chloroplasts disc-shaped, 

pyrenoids absent, four rings of paramylon in the cell.  

Lepocinclis fusiformis var. major Fritsch & Rich (Plate 1f): 

Elongate-ovoid cells, widest below the midregion. Subsequently produced into a 

rather brief obtuse tail-piece, typically. At the anterior end with bipapillate 

protrusion, periplast often. Two large oval rings, often overlapping each other, 

chloroplasts of various irregularly shaped disks, diameter of cells 27 μm, 40-58 μm 

long.                        

Lepocinclis glabra Drezepolski (Plate 2a):  

Broadly ellipsoid cells, 38 μm long, 25 μm high, anterior end truncate, posterior 

end with a prominent median papilla, produce slightly deflected sharp end. Tail-

piece, longitudinally striated, periplast multiple chloroplasts, 2 paramylon bodies. 

 

Class Euglenophyceae 

  Order Euglenida 

    Family Phacidae 

      Genus Monomorphina 

 

Monomorphina nordstedtii (Lemmermann) T.G.Popova (Plate 1j): 

Napiform cells, 17 μm in diameter, 38 μm long. almost spherical but with a long, 

straight, sharply pointing caudus; anteriorly narrowly rounded, periplast forming an 

envelope, the periplast, widely separated from an elliptical protoplast. A spirally 

striated, non-observed paramylon bodies, numerous chloroplasts. Indistinct ovoid 

discs. 

 

Class Euglenophyceae 

  Order Euglenida 

    Family Phacidae 

      Genus Phacus 
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Phacus crenulatus Prescott (Plate 1i): 

Cells 15 μm in diameter, 35 μm long, ovoid-pyriform later extended to form a 

gradually tapering, sharp-pointed caudus, narrowly rounded but bilobed anterior 

end, with a convex papilla between the lobes, flagellum as long as or a little longer 

as the cell. Cell margins distinctly crenulate or undulate, longitudinally striated 

periplast with undulating lines, paramylon bodies’ two circular discs.  

Phacus lemmermannii (Swir.) Skvortzow (Plate 2b): 

Cell diameter 30 μm, length 45 μm. widely ellipsoid to ovoid cells, distinctly 

twisted in the posterior portion and rather sharply tapered to a short, sharp caudus 

turning to the right, slightly retused at the anterior pole and often very narrowly 

rounded, paramylon bodies, either 2 moderately large rings or, more often. Two 

larger rings and some small circular plates.  

Phacus salinus (F.E.Fritsch) E.W.Linton & Karnkowska (Plate 1c): 

Cells ovoid to elliptical with posterior pole widely rounded and anterior orifice 

eccentric, 53 μm long, 34 μm wide. Transverse optical cut circular, prolonged in a 

lateral depression. Numerous paramylon grains. 

 

Class Euglenophyceae 

  Order Euglenida 

    Family Euglenidae 

      Genus Trachelomonas 

 

Trachelomonas armata (Ehrenberg) F.Stein (Plate 1b): 

Cells ovate, 35-40 μm long, 25 μm in diameter. Flagellum aperture located in a 

collar surrounded by a circle of spines. Anterior region of the wall with sparsely 

scattered spines over the midregion, and with long backwardly directed spines in 

the posterior part. 

Trachelomonas nadsonii Skvortzov (Plate 1g): 

Diameter 17 μm, 58 μm long. Lorica long with collar and caudal projection, 4-5 

μm wide, collar, 8 μm long, 10 μm long posterior cauda, ellipsoid fusiform. The 

anterior end narrowed conically into a cylindrical collar, conically narrowed 

posterior end into a conical cauda, apertures of flagellum with a long cylindrical 

opening. The collar around the mouth has many short spines, the wall punctuated, 

dotted with short spines spaced sparsely. 

Trachelomonas oblonga Lemmermann (Plate 1h): 

Cells 17-20 μm in diameter, 35 μm, long narrowly ellipsoid or ovoid, narrowly 

posteriorly rounded but with a short, blunt caudus; anteriorly very slightly 

narrowed, with a bipapillate protrusion from which the flagellum arises; flagellum 

approximately as long as the body arises, periplast smooth, paramylon in the shape 

of 2 very wide, curved plates, one on each side and appearing as 4 plates in some 

positions.  

Trachelomonas similis Stokes (Plate 1e): Cells 15-20 μm in diameter, 40-43 μm 

in length. Flagellum aperture in a curved collar, wall uniformly roughened by 

irregularly shaped granulations, test oblong -ellipsoid. 
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Table 3: Alphabetical list of the euglenoids in Euphrates river (Site 1) and Haqlan 

springs (Site 2). Species marked with asterisk are new records in Iraq.  

Taxa Site 1 Site 2 

Colacium arbuscula Stein +  

C. vesiculosum Ehrenberg +  

Euglena acus (Müller) Ehrenberg +  

E. acus var. rigida Hübner +  

E. convoluta Korshikov  + 

E. deses Ehrenberg + + 

E. ehrenbergii Klebs  + 

E. elastica Prescott + + 

E. elongata Schewiakoff  + 

E. gracilis Klebs  + 

E. minuta Prescott  + 

E. oxyuris Sclimarda + + 

E. oxyuris var. minor (Skvortzov) Popowa  + 

E. polymorpha Dangeard +  

E. proxima Dangeard  + 

E. sanguinea Ehrenberg  + 

E. spirogyra Ehrenberg  + 

E. texta (Dujardin) Hübner*  + 

E. truncata Walton*  + 

Euglena sp. 1   + 

Euglena sp. 2  + 

Lepocinclis fusiformis (Carter) Lemmermann* + + 

L. fusiformis var. major Fritsch & Rich*  + 

L. glabra Drezepolski*  + 

L. ovum (Ehrenberg) Lemmermann + + 

L. playfairiana Deflandre  + 

L. sphagnophila Lemmermann  + 

Lepocinclis sp.   + 

Monomorphina nordstedtii Lemmermann* + + 

Phacus acuminatus Stokes + + 

P. acuminatus var. drezepolskii Skvotzow +  

P. asymmetrica Prescott  + 

P. chloroplastes Prescott + + 

P. crenulatus Prescott*  + 

P. curvicauda Svirenko + + 

P. glaber (Deflandre) Pochmann  + 

P. lemmermannii (Swir.) Skvortzow* +  

P. longicauda (Ehrenberg) Dujardin  + 

P. orbicularis Hübner  + 

P. psudoswirenko Prescott  + 

P. pyrum (Ehrenberg) Stein +  

P. salinus Linton & Karnkowska*  + 

Phacus sp. 1  + 
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Phacus sp. 2  + 

Trachelomonas armata (Ehrenberg) Stein* +  

T. ganulosa Playfair + + 

T. hispida (Perty) Stein +  

T. lacustaris Drezepolski  + 

T. nadsonii Skvortzov* +  

T. oblonga Lemmermann*  +  

T. pulcherrima Playfair +  

T. similis Stokes*  + 

T. varians Deflandre   +  

Trachelomonas sp.  + 
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Plate 1: a. Euglena texta, b. Trachelomonas armata, c. Phacus salinus, d. Lepocinclis 

fusiformis, e. Trachelomonas similis, f. Lepocinclis fusiformis var. major, g. 

Trachelomonas nadsonii, h. T. oblonga, i. Phacus crenulatus, j. Monomorphina 

nordstedtii. Scale bar: 10 μm.  
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Plate 2: a. Lepocinclis glabra, b. Phacus lemmermannii, c. Euglena truncata, d. Colacium 

vesiculosum, e. Euglena proxima, f. E. acus var. rigida, g. E. minuta. Scale bar: 10 

μm.
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Plate 3: a. Euglena acus, b. E. deses, c. E. ehrenbergii, d. Colacium arbuscula, e. E. 

proxima, f. E. elongata, g. E. elastica. Scale bar: 10 μm. 
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Plate 4: a. Euglena spirogyra, b. Euglena sp. 1, c. Euglena sp. 2, d. E. sanguinea, e. Phacus 

acuminatus var. drezepolskii, f. Euglena polymorpha, g. E. gracilis, h. 

Trachelomonas ganulosa. Scale bar: 10 μm. 
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 Plate 5: a. Phacus psudoswirenko, b. Trachelomonas lacustaris, c. T. pulcherrima, d. T. 

varians, e. Phacus acuminats, f. Trachelomonas hispida, g. Phacus chloroplasts, 

h. Lepocinclis ovum, i. Phacus curvicauda. Scale bar: 10 μm. 

 

 

 

 

 



127                                                                 Ali 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 6: a. Phacus longicauda, b. Lepocinclis sp., c. P. asymmetrica, d. Phacus sp. 1, e. P. 

orbicularis, f. P. chloroplasts, g. Phacus sp. 2, h. P. pyrum, i. Lepocinclis 

playfairiana, j. Phacus psudoswirenko. Scale bar: 10 μm.  
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Conclusions       

There is a high diversity of euglenoids at Haqlan valley waters, in which the 

number of species reached the double as compared with that found in the Euphrates 

river. This is the evidence of contamination of the spring’s waters. This study also 

showed a documentation of 13 new records of euglenoids in Iraqi waters. These 

confirmations are needed for more studies for these species of algae in other areas 

of Iraqi aquatic environments to determine the true existence for Euglenophyta in 

Iraqi waters. 
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