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Abstract 

 
Eleven species of 6 diatomaceous genera such as Amphora, Caloneis, Gyrosigma, Mastogloia, 

Neidium and Stauroneis belonging to the family Pinnulariaceae of the order Bacillriales, class 
Bacillariophyceae were collected from Gujranwala, Kasur, Lahore, Sialkot districts of the Punjab 
Province of Pakistan during January-December 2004. They were taxonomically determined and 
have been described for the first time from their area of collection. Calonies lanceolata, C. silicula 
and Stauroneis minor are being reported for the first time from Pakistan. 
 
Introduction 
 

A survey for the collection of diatoms from various districts of the north-eastern 
areas of Pakistan was started in March 2003. Some of the collected genera such as 
Cymbella C. A. Agardh, Navicula Bory emend. Cleve and Nitzchia Hassall were 
taxonomically determined and described (Tariq-Ali et al., 2006a, b, c). In this connection 
a detailed taxonomic study of the genus Pinnularia (Ehrenberg) Ehrenberg belonging to 
the family Pinnulariaceae was also carried out (Tariq-Ali et al., 2006d). In the meantime 
6 more genera of this family were collected and investigated. The present paper is a 
continuation of this investigation. 
 
Materials and Methods 
 

The water samples were collected from various freshwater habitats at Gujranwala, 
Kasur, Lahore and Sialkot districts of the Punjab Province during January and December 
2004. The diatoms were picked up with the help of a dropper from the samples, carefully 
washed, preserved in plastic bottles containing 3 % formalin and brought to the 
laboratory. For investigation, the specimens were mounted in 10 % glycerine and 
examined under stereo-microscope as described earlier (Tariq-Ali et al., 2006c, d). 
Identification of the specimens down to the species level was carried out with the help of 
authenthic literature (Cleve, 1894, 1895; West, 1904; Østrup, 1908; Hustedt, 1930; Kolbe 
& Krieger, 1942; Salim & Khan, 1960; Giffen, 1963, 1966; Hirano, 1964; Starmach, 
1964; Fijerdingstad, 1965; Foerster & Schlichting Jr., 1965; Gerloff & Lüdemann, 1966; 
Schoemann, 1969; Cholnoky, 1970; Biswas, 1975; Nizamuddin, 1984). Drawings were 
made with the help of camera lucida. The voucher specimens are kept in the Phycology & 
Phycochemistry Lab. (Room No. 18), MAH Qadri Biological Research Centre, 
University of Karachi, where this study was conducted. 
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Results and Discussion 
 

On the basis of their morphological and cytological characteristics, the following 11 
species belonging to 6 different genera of the family Pinnulariaceae (order Bacillariales, 
class Bacillariophyceae, phylum Bacillariophyta; fide Shameel (2001). were identified 
and taxonomically described. 
 
Family Pinnulariaceae 
 

Frustules solitary and free-floating; girdle linear, rectangular or broadly elliptical; 
valve linear or lanceolate, sublunate; raphe straight, arcuate, with central and polar 
nodules; striae transverse, punctate, parallel or radiate; chromatophores two or more with 
pyrenoids. The following 7 genera of this family have been collected, which may be 
distinguished as follows: 

 
1. Frustules asymmetrical ……………………………..…………………….. Amphora 
 Frustules symmetrical ..………………………….………………………………… 2 

2. Lateral valve-marking strongly oblique, forming a stauros ….………….. Stauroneis 
 Lateral valve-marking otherwise ..……………………………………………......... 3 

3. Valve gibbous in the middle .……………………………………………. Pinnularia 
 Valve not gibbous in the middle .……………….…………………………………. 4 

4. Valve convex .……………………………………………………………………... 5 
 Valve linear ………………………………………………………………….…….. 6 

5. Striae crossed by one or more longitudinal lines ...……………………....... Caloneis 
 Striae in two sets crossing one another at right angles …………………. Gyrosigma 

6. Valvocopulae with partecta present …………………………………….. Mastogloia 
 No such structures present ………………………..…………....................... Neidium 

       
The genus Pinnularia (Ehrenberg) Ehrenberg along with its 8 species viz., P. 

appendiculata (C. A. Agardh) Cleve, P. gibba Ehrenberg, P. gracilens J. Frenguelli, P. 
karelica Cleve, P. major (Kützing) Cleve, P. nobilis Ehrenberg, P. stauroptera (Grunow) 
Rabenhorst and P. sudetica (Hilse) Hilse has already been described previously (Tariq-
Ali et al., 2006d). The other genera and their species are being described below. 
  
Amphora Ehrenberg 1840 ex Kützing 1844: 11 
 

Frustules asymmetrical, solitary and free floating; girdle broadly elliptical with 
tunicate ends; valve sublunate; dorsal side convex, ventral side concave; end acute or 
obtuse; raphe arcuate, near the ventral valve face; striae punctate, radiate, delicate; 
chromatophores split up into many granules. The following two species have been 
collected, which may be distinguished as follows: 
     

1. Valve convex ..………………………………………………… A. coffeaeformis (1) 
 Valve lunate ..………………………………………………………..… A. ovalis (2) 
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1.  A. coffeaeformis (C. A. Agardh 1827) Kützing 1844: 108 
 
References: Hustedt, 1930: 345; Kolbe & Krieger, 1942: 349; Starmach, 1964: 426; 
Gerloff & Lüdemann, 1966: 108; Schoeman, 1969: 37; Nizamuddin, 1984: 20; Daudpota 
& Leghari, 1993: 122; Leghari & Sultana, 1993: 15; Jahangir et al., 2000: 1967; Leghari 
& Leghari, 2002: 183. 
Basionym: Frustulia coffeaeformis C. A. Agardh 1827. 
Synonymy: Amphora aponina Kützing 1844. 
General characters: Frustules elliptic lanceolate; valve convex on the dorsal side and 
nearly straight on the ventral side; length 26-30 μm and breadth 8-10 μm (Fig. 1). 
Cytological features: Chromatophores split up into many granules. 
Locality: Kasur District: Pandoki (22-12-2004). 
Geographical distribution: Poland, Libya, South Africa, Kurdistan. 
Remarks: The specimens were collected during winter from village Pandoki. Sexual 
reproduction was not observed. The material was obtained in vegetative form. 
 

2.  A. ovalis (Kützing 1844) Kützing 1844: 107 
 
References: Cleve, 1895: 104; Østrup, 1908: 275; Hustedt, 1930: 293; Kolbe & Krieger, 
1942: 349; Salim & Khan, 1960: 47; Hirano, 1964: 196; Starmach, 1964: 422; 
Fjerdingstad, 1965: 568; Foerster & Schlichting Jr., 1965: 490; Gerloff & Lüdemann, 
1966: 107; Giffen, 1966: 253; Cholnoky, 1970: 7; Nizamuddin, 1984: 23; Sultana et al., 
1991:70; Leghari & Sultana, 1993: 15; Jahangir et al., 2000: 1967;  Leghari & Leghari, 
2002: 183; Leghari et al., 2002: 78, 2004: 41, 2005a: 156. 
Basionym: Amphora affinis Kützing 1844. 
Synonymy: Amphora lybica Ehrenberg, Navicula amphora Ehrenberg 1832. 
General characters: Frustules solitary, gridle elliptical with tunicate apices; valve 
lunate; raphe curved; straie finely punctate, row of short straie near the ventral surface; 
length 20-30 μm and breadth 12-17 μm; striae 9-12 within 10 μm (Fig. 2). 
Cytological features: Chromatophores split up into many granules. 
Locality: Kasur District: Pandoki (22-12-2004). 
Geographical distribution: India, Afghanistan, Libya, South Africa, Ontario (Canada), 
Poland, Faeröes (Denmark). 
Remarks: These specimens were also collected during winter from village Pandoki, 
mixed with A. coffeaeformis (Agardh) Kützing. This material was also obtained in the 
vegetative form only. 
 
Caloneis Cleve 1891 in Cleve et Grove 1894: 46 
 

Valve convex, linear or lanceolate in general outline; with transverse, smooth or 
finely punctate striae, crossed by one or more longitudinal lines; endochrome of two 
chromatophores lying one on each valve entire in some species deeply cleft in others. The 
following three species were collected, which may be distinguished as follows: 
     

1. Valve more than 36 μm long ..………………………………….… C. lanceolata (3) 
 Valve less than 36 μm long ......……………………………………………………. 2 

2. Valve linear with rounded ends …………………………..……... C. lepidiformis (4) 
 Valve linear with sub-cuneate ends ..………………...…………….… C. silicula (5) 
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Figs. 1-11.  Algal species of the family Pinnulariaceae from Punjab: 1. Amphora coffeaeformis, 2. A. ovalis, 3. 
Caloneis lanceolata, 4. C. lepidiformis, 5. C. silicula,  6. Gyrosigma acuminatum, 7. G. scalproides,  8. G. 
tenuissimum,  9. Mastogloia smithii, 10. Neidium affine, 11. Stauroneis minor. 

 
3. C. lanceolata Østrup 

 
Reference: Hirano, 1964: 189. 
General characters: Valve length 36-42 μm and breadth 6-8 μm; costae 14 within        
12 μm (Fig. 3). 
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Cytological features: Two chromatophores lying one in each valve. 
Locality: Gujranwala District: Harrar (11-12-2004). 
Geographical distribution: Europe, Afghanistan. 
Remarks: The specimens were collected during winter from roadside ponds near Harrar. 
Sexual reproduction was not observed and the material was obtained in vegetative form. 
This species is being reported for the first time from Pakistan.       
 

4. C. lepidiformis 
 
Reference: Husna et al., 2007: 58. 
General characters: Valve linear with rounded ends; length 10 μm and breadth 4 μm; 
raphe straight and hair like; central pores moderately separate, axial, very narrow, linear, 
no central area; striae slightly radiate, about 30 within 10 μm; crossed by a longitudinal 
line near the margin (Fig. 4). 
Cytological features: Two chromatophores lying one in each valve. 
Locality: Lahore District: Shalimar Garden (28-6-2004). 
Geographical distribution: Pakistan.  
Remarks: The material was obtained during summer from fountain water of Shalimar 
Garden. Sexual reproduction was not observed in them. The specimens were collected in 
the vegetative form only. 
 

5. C. silicula (Ehrenberg) Cleve 1894 
 
References: Cleve, 1894: 51; Østrup, 1908: 261; Hustedt, 1930: 236; Kolbe & Krieger, 
1942: 344; Salim & Khan, 1960: 26; Hirano, 1964: 189; Starmach, 1964: 408; Schoeman, 
1969: 38; Cholnoky, 1970: 10; Biswas, 1975: 574; Husna et al., 2007: 58. 
Synonymy: Caloneis ventricosa (Ehrenberg) F. Meister 1912 
General characters: Valve linear, gibbous in the middle, with broad sub-cuneate ends; 
axial area narrow, central area rounded; longitudinal line marginal; striae parallel or 
nearly so, 10 to 18 within 10 μm (Fig. 5). 
Cytological features: Two chromatophores lying one in each valve. 
Locality: Lahore District: Shalimar Garden (24-4-2004). 
Geographical distribution: Kurdistan, Afghanistan, France, Poland, Faeröes (Denmark), 
South Africa, USA. 
Remarks: The specimens were collected during spring from fountain of Shalimar 
Garden. Sexual reproduction was not observed. The material was obtained in vegetative 
form. This species is being reported for the first time from Pakistan. 
 
Gyrosigma Hassall 1845: 435, nom. cons. 
  

Frustules solitary and free-floating, lanceolate; girdle straight and linear, oblong; 
valve convex, sigmoid, gradually attenuated towards acute or broadly rounded poles; 
striae in two delicate sets crossing one another at right angles; median line (raphe) with 
curvature; central and polar nodules present; chromatophores two or more, elongated 
with irregular outline and lie on opposite sides of the girdle. Its following three species 
were present in the collected material, which may be distinguished as follows: 
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1. Valves more than 100 μm long ...…………………….................. G. acuminatum (6) 
 Valves less than 100 μm long ..……………………………………………………. 2 

2. End of valves rounded ..…………………..……………………... G. scalproides (7) 
 End of valves acute ..…………………………………………… G. tenuissimum (8) 

 
6. G. acuminatum (Kützing) Rabenhorst 1853: 47 

 
References: Østrup, 1908: 262; Kolbe & Krieger, 1942: 344; Salim & Khan, 1960: 38; 
Hirano, 1964: 189; Starmach, 1964: 412; Foerster & Schlichting Jr., 1965: 491; 
Nizamuddin, 1984: 60; Masud-ul-Hasan & Yunus, 1989: 121; Daudpota & Leghari, 
1993: 122; Leghari & Leghari, 2002: 183; Shahida et al., 2006: 180. 
General characters: Frustules solitary, valve slightly sigmoid, gradually tapering from 
the middle towards obtuse ends; flexure considerable, striae not distinct; median line and 
central nodules clear; length 120-138 μm, breadth in the middle 15-19 μm and at the ends 
4-6 μm (Fig. 6). 
Cytological features: Chromatophores two or more, elongated with irregular outline. 
Localities: Kasur District: Kasur (22-12-2004); Gujranwala District: Chandala, 
Kamonkey (10-12-2004). 
Geographical distribution: Afghanistan, Kurdistan, India, Libya, Ontario (Canada), 
Poland, Faeröes (Denmark). 
Remarks: The material was obtained from stagnant pond of Kasur and from a road side 
puddle of Chandala, Kamonkey during winter season. Sexual reproduction was not 
observed in them. The specimens were collected in vegetative form only. 
 

7. G. scalproides (Rabenhorst) Cleve 
 
References: Kolbe & Krieger, 1942: 344; Salim & Khan, 1960: 38; Starmach, 1964: 416; 
Masud-ul-Hasan & Yunus, 1989: 121; Jahangir et al., 2000: 1967; Leghari & Leghari, 
2002: 183; Leghari et al., 2005: 170; Leghari et al., 2004: 42; Shahida et al., 2006: 180. 
General characters: Frustules solitary, valve sigmoid, linear; ends rounded, a little 
oblique, median line nearly straight; central nodule large and conspicuous; valves 54-70 
μm in length and 11 μm in breadth (Fig. 7). 
Cytological features: Chromatophores two or more, elongated with irregular outline. 
Locality: Gujranwala District: Chak Pello, Kamonkey (11-12-2004). 
Geographical distribution:  Kurdistan, Poland. 
Remarks: The specimens were collected during winter from a roadside pond of Chak 
Pello, Kamonkey. Sexual reproduction was not observed. The material was obtained in 
vegetative form only. 
 

8. G. tenuissimum (W. Smith 1853) Griffith et Henfreyh 1856 
 
References: Salim & Khan, 1960: 39; Giffen, 1963: 232, 1966: 262. 
Basionym: Pleurosigma tenuissimum W. Smith 1853. 
General characters: Frustules solitary; valve sigmoid, linear, lanceolate, very narrow; 
apices acute, striae not visible; length 81-83 μm and breadth 5-7 μm (Fig. 8). 
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Cytological features: Chromatophores two or more, elongated with irregular outline. 
Localities: Lahore District: Shalimar Garden (23-1-2004); Jhang District: Riwaz Bridge, 
Chund (25-1-2004). 
Geographical distribution: South Africa, Pakistan. 
Remarks: The material was obtained during winter season from Shalimar Garden and 
from riverside puddles near Riwaz Bridge, Chund. Sexual reproduction was not observed 
in them. The material was obtained in vegetative form. 
 
Mastogloia Thwaites ex W. Smith 1856: 63  
 

Frustules biraphid, symmetrical to the apical and tarnsapical axes, elliptical to 
lanceolate in outline; apices rounded to capitate; valvocopulae with partecta or chambers; 
raphe straight, striae distinctly punctuate; axial area narrow, central area slightly 
expanded. This genus is distinguishable by the valvocopulae having partecta. The present 
collection included the following species only. 
 

9. M. smithii Thwaites ex W. Smith 1856: 65 
 
References: West, 1904: 297; Østrup, 1908: 276; Kolbe & Krieger, 1942: 344; Hirano, 
1964: 188; Starmach, 1964: 258; Nizamuddin, 1984: 68; Daudpota & Leghari, 1993: 122; 
Leghari & Sultana, 1993: 16; Leghari et al., 1995: 12. 
General characters: Valves 33-40 μm in length and 10.8-12.0 μm in breadth (Fig. 9). 
Cytological features: Chromatophores two with pyrenoids. 
Locality: Kasur District: Kahna Now (23-12-2004). 
Geographical distribution: Afghanistan, Kurdistan, Libya, Poland, Faeröes (Denmark). 
Remarks: The specimens were collected during winter from village Kahna Now. Sexual 
reproduction was not observed, and the material was obtained in vegetative form only. 
 
Neidium Pfitzer 1871 
 

Valve linear or lanceolate; medium fissures turned in opposite direction, terminal 
fissures appearing bifurcate; striae transverse, usually oblique, finely punctate, crossed by 
one or several longitudinal blank lines; chromatophores two, lying on the girdle side, in 
cell-division each forming a partially divided pair; a large pyrenoid may be found in the 
middle of each chromatophore. Only following species of this genus was collected. 
 

10. N. affine (Ehrenberg 1843) Pfitzer 1871 
 
References: Østrup, 1908: 261, Starmach, 1964: 390; Schoeman, 1969: 58; Biswas, 
1975: 581; Husna et al., 2007: 60. 
Basionym: Navicula affinis Ehrenberg 1843. 
General characters: Striae 14 within 10 μm; puncta oblique in the middle, convergent at 
the ends, 15 within 10 μm; length 238 μm (Fig. 10). 
Cytological features: Chromatophores two, lying on the girdle side; a large pyrenoid  
found in the middle of each chromatophore. 
Locality: Lahore District: Shalimar Garden (29-8-2004). 
Geographical distribution: USA, South Africa, Poland, Faeröes (Denmark). 
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Remarks: The material was obtained during summer from the fountain water of 
Shalimar Garden. Sexual reproduction was not observed in them. The material was 
obtained in vegetative form only. 
 
Stauroneis Ehrenberg 1843: 422 
 

Lateral valve marking strongly oblique, interrupted in the mid region by an 
undecorated area over the central nodule which extends to the margins of the valve 
(forming a stauros). Only following species of this genus was found in the present 
collection. 
 

11. S. minor (E. V. Østrup) A. Cleve-Euler 
 
Reference: Hirano, 1964: 188. 
General characters: Length of cell 39-40 μm and breadth 10.2-10.5 μm; central area a 
distinct stauros; striae distinctly punctate (Fig. 11).  
Cytological features: Chromatophores long. 
Locality: Lahore District: Manawan (18-9-2004). 
Geographical distribution: Afghanistan. 
Remarks: The specimens were collected during autumn from a pond in Manawan. 
Sexual reproduction was not observed, and the material was obtained in vegetative form. 
This species is being reported for the first time from Pakistan. 
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