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ABSTRACT 

Singh H. & Tripathi S. K. M. 2010. Fungal remains from the Early Palaeogene subsurface sediments of Barakha, 
Barmer District, western Rajasthan, India. Geophytology 39(1-2): 9-15. 

The present paper deals with fungal remains obtained from the Akli Formation (Late Palaeocene-Early Eocene) 
encountered in a bore-hole near Barakha Village, Barmer District, Rajasthan. The assemblage, dominated by fungal 
spores, is represented by 10 genera and 17 species and is characterized by high frequency of Inapertisporites, 

Brachysporisporites and Hypoxylonites. Different species of Hypoxylonites and Spirotremesporites have af+nity 
with modern family Xylariaceae. 

Key-words: Fungal remains, Akli Formation, Late Palaeocene-Early Eocene, Barmar, Rajasthan, India. 

INTRODUCTION vertebrates, comprising offish, crocodiles and snakes, 

Early Tertiary sediments of Barmer Basin were have been reported from the Akli Formation (Rana et 

deposited ina narrow, elongated, roughly N-S trending al. 2005). 
linear graben (Sisodia & Singh 2000, Roy & Jakhar 
2002). The present study was carried out on rock 
samples ofabore-hole near Barakha Village in Barmer 
District, Rajasthan. The bore-hole sequence represents one ofus (H.S.) froma bore-hole, drilled by Mineral 
Akli and Kapurdi formations but recovery of plant Development CorporationLimited, Rajasthan, located 
microfossils was limited to the former litho-unit. The about 3 km north-east of Barakha Village (Lat. 
Akli Formation is comprised of grey/green clay, 25°6751"N: Long. 71°21'14"E) in the Barmer District,
carbonaceous clay, sandstone and lignite beds. The Rajasthan (Text-figure 1A). Altogether, thirty three 
assemblage recorded fromthis formation is dominated samples were macerated, ofwhich9 samples proved 
by fungal spores and is represented by 10 genera and palynologically productive (Text-figure 1B, Table I). 
17 species. The assemblage is characterized by high Clay samples were treated with HCI (for 12 hours) 
frequency of Inapertisporites, Brachysporisporites followed by HF (for 3-4 days). Lignite samples were 
and Hypoxrylonites. 

Palynological studies on the Akli Formation have samples were washed with the help of 500 mesh sieve 
been carried out by Tripathi et al. (2003, 2009) and and then treated with 10-15% potassium hydroxide 
Tripathi and Srivastava (2010). These studies were solution. The slides were prepared in polyvinyl alcohol 
conducted on rock samples collected from open-cast and mounted in canada balsam. The slides are stored 
lignite mines near Akli and Giral and variety of in the repository of the Birbal Sahni Institute of 

palynofossils were recovered. Numerous bones oflower Palaeobotany, Lucknow, India. 

MATERALAND METHOD 

Samples for the present study were collected by 

treated with HNO, (for 3-4 days). The acid treated 
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Text-figure 1. A. Map showing location of the borehole. B. Bore-hole section showing position of samples. 

DESCRIPTION OF FUNGAL REMAINS Description: Spores elliptical, 27-3 1x8-11 jum, 
Genus: Inapertisporites van der Hammen 1954 tapering at both the ends, aperturate, aperture in form 

Inapertisporites giganticus Song 1985 ofthin groove like suleus extending longitudinally in 
spiral fashion, spore wall about 1 umthick, psilate. 

Genus: Brachysporisporites Lange & 
Smith 1971 

Plate 1, figure 1 

Description: Spore ovoid, 35x24 um, inaperturate,
spore wall 1.5 um thick, scabrate, provided with 
iregular folds. Brachysporisporites longovatus Song & 

Cao 1994 Inapertisporites kedvesii Elik 1968 

Plate 1, figures 3,8 Plate 1, figure 4 

Description: Spores subspherical, 25-30x20-28 Description: Spores oval, 30x14-36x18 um, 
um, unicellular, inaperturate, spore wall less thanl um 5-celled, cells separated by very thick septa, basal 
thick, psilate, provided with irregular folds. 

Inapertisporites edigeri Kalgutkar & 

cell largest, apical cell smallest, spore wall 2 um thick, 

psilate. 
Brachysporisporites catinus (Elsik & Jansonius) 

Kalgutkar & Jansonius 2000 

Plate 1, figure ll 

Jansonius 2000 

Plate 1, figure 7 

Description: Spore sub-ovoid, 15x11 um, 
unicellular, inaperturate, provided with a longitudinal fold 
in centre of body, spore wall 1.5 um thick, psilate. 

Genus: Spirotremesporites Duenas- 

Description: Spores oval, 25x15-38x21 um,
4-Celled, cells separated by very thick septa, basal cell 
lhargest, apical cells1mallest, spore wal 2 umthick, psik1te. 

Brachysporisporites pyriformis Lange & 

Smith 1971 

Jimenez 1979 

Spirotremesporites eminens (Rouse & Mustard) 
Kalgutkar & Jansonlus 2000 Plate 1, figure 13 

Plate 1, figure 2 
Deserlption: Spores pyriform, 24 um long, basal 
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Table 1. Occurrence of fungal taxa in the samples of bore-hole near Barakha, Village, Barmer District, Rajasthan 
Taxa 

Sample numbers 
1 4 7 9 6 13 

Brachysporisporites pyriformis 
Brachysporisporites catimus 
Brachysporisporites longovatus 
Hypoxylonites sulekii 

Hypoxylonites vittatoides 
* 

Hypoxylonites magnus 
Hypoxylonites felixii 
Inapertisporites giganticus 
Inapertisporites edigeri 
Inapertisporites kedvesin 

Spirotremesporites eminens 

Pluricellaesporites cf P. cooksoniae 

Multicellites crassisporus 

Reduviasporonites catenulatus 

Phragmothyrites edwardsii 

Scolicosporites scalaris 

Dicellaesporites popovii + 

Fungal Spore Type 1 + 

cell 15 um wide, 3-celled, cells separated by 
thick septa, the septum separating the basal cel 
almost centrally placed, spore wall 3-4 um thick, 

psilate. 

Hypoxylonites magnus Elsik 1990 

Plate 1, figure 14 

Deseription: Spores elliptical, 19-22x10-13 jum, 
one end broadly rounded, other end obtusely pointed, 
aseptate, provided with a centrally placed longitudinal
furrow extending about two third ofthe spore length, 

spore wall 3 um thick, thicker at lateral ends, psilate. 

Genus: Hypoxylonites Elsik 1990 

Hypoxylonites sulekii Elsik 1990 

Plate 1, figure 6 

Description: Spores narrowly elliptical, 18-21x7- 

10 um, lateral ends rounded, aseptate, longitudinal
furrow wide with rounded ends, extending up 

Hypoxylonites felicii Elsik 1990 

Plate 1, figure 18 

Description: Spores oval, 20-23x10-14 um, 

to % the length of spore, spore wall 2 um thick, lateral ends rounded, aseptate, provided witha centrally 

placed longitudinal furrow covering the full length of 

the spore, spore wall 2 um thick, psilate. 

Genus: Dicellaesporites Elsik 1968 

psilate. 

Hypoxylonites vittatoides Elsik 1990 

Plate 1, figure 9 
Dicellaesporites popovii Elsik 1968 

Plate 1, figure 12 Description: Spore oval, 18x12 um, lateral ends 

broadly rounded, aseptate, longitudinal furrow schizoid, 
almost completely traversing the spore, spore wall 1.5 

um thick, psilate. 

Description: Spore more or less oval, 21x10 um, 

dicellate, inaperturate, spore wall 1.5 umthick, psilate. 
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Genus: Pluricellaesporites van der 
Hammen 1954 

Genus: Multicellites Kalgutkar & 
Jansonius 2000 

Pluricellaesporites cfP cooksoniae Kalgutkar
& Jansonius 2000 

Multicellites crassisporus (Salard-Cheboldaefm 
&Locquin) Kalgutkar & Jansonius 2000 

Plate 1, figure 17 Plate 1, figure 15 

Description: Spore body elongated, 65 jum, 5- Description: Phragmospore ovate, 18x10 um, celled, apical end of the spore obtusely pointed, inaperturate, provided with fissures at the extreme ends, antapical cells gradually tapering, last antapical cell 4-celled, septa porate, thickened around the central filamentous, slender and tail like, each septum provided perforation, spore wall less than 1 umthick, psilate. 
Remarks: Present specimen is smaller in size than 

the form described by Salard-Cheboldaeff & Locquin 

witha pore, maximum width of spore 4 um, spore wall 
less than 1 um thick, psilate. 

Remarks: Present specimen differs from (1980) but is similar in other characters. 
Pluricellaesporites cooksoniae Kalgutkar& 
Jansonius (2000) in being longer, slender and in having 
fewer numbers of cells. 

Genus: Reduviasporonites Wilson 1962 
Reduviasporonites catenulatus Wilson 1962 

Plate 1, figure 19 

Description: Conidia like spores aranged in chain, 
Genus: Scolicosporites Lange & Smith 1971 

Scolicosporites scalaris (Kalgutkar) Kalgutkar individual cell8-11 umlong, 7-9 umwide, contact area & Jansonius 2000 
of cells flattened, cell wall less than 1 umthick, psilate. Plate 1, figure 16 

Genus: Phragmothyrites Edwards 1922 
Description: Spore body filamentous, 80x10 um, Phragmothyrites edwardsii (Rao) Kalgutkar & scalariform, multicellular, 17 cells arranged in a row, 

spore tapering at both the ends, cells equally spaced 
with regular transverse septa, each septum provided 
with wedge-shaped fo lds and a pore, individual cell 
wider than long (10x7 um), spore wall less thanl um non-ostiolate, margin uneven, central cells polygonal, 
thick, psilate. 

Jansonius 2000 

Plate 1, figure 20 

Description: Ascomata subcircular, 32-43 um, 

outer cells radially elongated, individual cell non-porate. 

Plate 1 

Dicellaesporites popovii Elsik 1968; slide no. 14073; Coordinates: 
25.7x63.6 (20x10 um). 

Inapertisporites giganticus Song 1985; slide no. 14082; 
Coordinates: 22.7x73.4 (35x24 um). 
Spirotremesporites eminens (Rouse & Mustard) Kalgutkar & 
Jansonius 2000; slide no. 14078; Coordinates: 25.6x64.4 (27x8 
m). 

3,8. Inapertisporites kedvesii Elsik 1968; slide nos. 14072 and 14071; 
Coordinates: 21.8x74.3 and 26.3x65.4 respectively (25x20 and 
24x21 um respectively).
Brachysporisporites longovatus Song & Cao 1994; slide no. 14069; 
Coordinates: 26.5x64.4 (30x14 um). 

5,10. Fungal Spore Type 1; slide nos. 14077 and 14066; Coordinates: 
25.6x72.5 and 24.6x173.5 respectively (18x9 and 19x12 um 
respectively). 
Hypoxylonites sulekil Elsik 1990; slide no. 14074; Coordinates 
26.7x75.4 (19x7 um). 
Inapertisporites edigerl Kalgutkar & Jansonius 2000; slide no. 
14070; Coordinates: 24.5x77.6 (15x11 um). 
Hypoxylonltes vittatoldes Elsik 1990; slide no. 14075; Coordinates:
32.3x66.5 (18x12 umn). 

11. Brachysporisporites catinus (Elsik & Jansonius) Kalgutkar & 
Jansonius 2000; slide no. 14081; Coordinates: 25.8x71.7 (25xl5 
um). 

1. 
12. 

Brachysporisporites pyriformis Lange & Smith 1971; slide no. 

14083; Coordinates: 27.4x76.3 (24 um long. basal cell 15 um 
wide). 

2. 
13. 

Hypoxylonites magnus Elsik 1990; slide no. 14079; Coordinates:
25.3x76.2 (19x10 um). 

14. 

Pluricellaesporltes cf P cooksoniae Kalgutkar & Jansonius 2000, 
slide no. 14067; Coordinates: 33.5x63.5 (65x4 am). 

16. Scolicosporites scalarls (Kalgutkar) Kalgutkar & Jansonius 2000; 

slide no. 14076; Coordinates: 28.5x74.5 (80x10 am). 

15. 

17. Multicelltes crassisporus (Salard-Cheboldaeff & Locquin) 
Kalgutkar & Jansonius 2000; slide no. 14064; Coordinates:
23.2x77.3 (18x10 um). 

Hypoxylonites felixil Elsik 1990; slide no. 14080; Coordinates:
29.6x76.4 (20x10 um). 

7. 
18. 

9. 

Reduvlasporonites catenulatus Wilson 1962; slide no. 14065 
Coordinates: 27.7x75.6 (Individuai colls 8-1 Ix7-9 um). 

Phragmothyrltes edwardsti (Rao) Kalgutkar & Jansonius 2000; 
lide no. 14068; Coordinates: 24.7x72.6 (35 um). 

19. 

20. 
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Fungal Spore Type 1 

Plate 1, figures 5, 10 

having affinity with modern family Xylariaceae, is a 

striking feature ofthe present assemblage. Different 

Description: Fungal spores oval, 18x9-20x12 um 
species of these genera are reported to occur in good 

lateral ends rounded provided with a dark central body 

appressed to the lateral walls, spore wall 1.5-2 um 
Tripura, north-eastern India (Nandi et al. 2003). 

thick, psilate. 
Remarks: The spore iS unique in possessinga 

central body, a character not observed in any other Director, Birbal Sahni Institute of Palaeobotany, 

number from Tertiary sediments of Meghalaya and 
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DISCUSSION 

The present fungal assemblage contains spores Barmer for providing the bore-hole samples. 

having affinity with the family Xylariaceae

(Hpaylonites and Spirotremesporites). Abundance

and diversity of these spores, along with other fungal 

remains, suggest prevalence oftropical, warm-humid 

climatic conditions during the deposition of Akli 
sequence (Elsik 1990). Most of the members of family 

Xylariaceae grow on rotten wood or are parasites on 

some angiosperms. Sedimentological and palynological 
studies indicate that the Akli Formation was deposited Elsik W.C. 1990. Hypoxylonites and Spirotremesporites, form genera 
under brackish water conditions (Sisodia & Singh 2000, 
Tripathi et al 2009). 
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