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ABSTRACT 

A new generic name Dandotiaspora has been proposed for trilete spores varying from triangular to sub. circular in shape, with lacvigate exine and having charactcristic distal thickening associated directly with the trilete rays. The evolutionary tendency of the distal thickening within the genus has been discussecd and on this basis five new species have been proposed. The stratigraphic valuc of these specics withiu the Lower Eocene scdiments of India has been brought forth. 

INTRODUCTION 

A perusal of published work on the Tertiary palynology of India reveals that pteri- dophytic spores have a long vertical distribution and wide gcographical extent (ViMaL, 1952; BaKSI, 1962; BrswAs, 1962; GHOSH and BaNERJEE, 1963; BaNErJEE 1964, 1968; BosE and SAn, 1964; MATHUR, 1966; SAH and DUTTA, 1966, 1968; SAH and KAR, 1969; GHosu, 1969; VENKATACHALA and KAR, 1969 and others). It has also been observed that there are a few spore types which have a restricted vertical distribution, which when studicd in dctail may provide useful stratigraphic markers. Amongst these, a distinct type of trilete spore is conspicuous by its presence in most of the Lower Eocene sediments. The sporcs are charac- terized by a triangular to subcircular shape, psilate exine and distal thickening of exine along the trilete rays. Unfortunately the morphology of this group has so far not been fully under stood and as a consequence this group of spore has been assigned by different workers to various genera and even morphographic types. In 1952, Vimal for the first time reported this type from the Dandot lignites (Lower Eocene), West Punjab, Pakistan. He described them as Trilites spm. 4, Trilites spm. 5, Tril1tes spm. 6, and 7Trilites spm.7, taking into consideration the size, thickness of exine, nature and termination character of the trilete rays. Bose and Sah reported similar spores from the Laitryngew coalfield, Assam as? Cyatheaceous spore (1964, pl. 1, fig. 6). MATHUR (1966) also recorded similar type of spores from the Supra- Trappean beds of Kutch, Gujarat State, India. He assigned them to two genera viz. Psila- trileles dilalus MATH. (1966, pl. 1, fig. 6) and Foveotriletes psilatus MATH. (1966, pl. 1, fig. 8). In the same year Sah and Dutta reported similar spores from the Cherra Sandstone Stage of Shillong Plateau. They, however, placed them under Biretisporiles (Dclc. & Sprum.) Delc., (1963) instituting a new species viz. 
DUTTA (1966, pl. 1, figs. 11-12). SAH and KAr (1969) while dealing with the pteridophytic spores from the Laki Series of Kutch, described some specimens, assignable to this group, as Todisporites plicatus SAH and KaR (1969, pl. 1, figs. 11-13). The latest record of sin1ilar type of spores is by Ghosh from Daranggiri and Rongrenggiri coals (Lower Eocenc), Garo hills, Assam, who placed them under Leiotriletes vimali GuosH (1969, pl. 2, fig. 48). Recent investigations on the Palana lignites of Rajasthan and Tura formation of Assam 

DETTM. & HuGH. 
Birelisporites triglobosus SaH and 
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have abundant occurrence of this type of spores. This provided the present authors
a unique opportunity of studying this sporomorph in greater detail 

ied nalvnological fossils from measurcd sections ranging in age from the Katrols (Upper 
Turassic) to Kirthar (Upper Eocene ) in Kutch. The study revealed that this tyDe of nre 

is restricted to the Lower Eocene sediments only. They have also systematically investigated 
cnares and pollen grains from Lower Eocene to Pliocene sediments in Assam and observed 

that this type is here also similarly restricted to Lower Eocene sediments. Such a restricted 

vertical range of this characteristic spore type posed an impor tant question whether this 
Spore type could be reliably used as a marker fossil for delineating the Lowcr Eocene sedi- 

ments of India. The characteristic distal thickening together with their presence in good 
percentage in assemblages from different areas also helped easy identification of this type. 
During the course of study it was further observed that this type had hitherto becn placed 

by various authors under different genera. 
thickening of the exine on the distal side is quite distinct from all genera to which it had been 
referred. Because of this characteristic thickening it became necessary to institute a new genus 
viz., Dandotiaspora to accommodate all such spores into a homogeneous complex so that they 
could be easily recognized and thus be used conveniently as guide fosils. 

The authors have 

Furthermore it bccame evident that the 

SYSTEMATIC PALYNOLOGY 

Sporites H. PoT., 1893 
Triletes (Rein.) PoT. & Kr., 1954 

Azonotriletes LUB., 1935 

Laevigati (BENNIE & Kivs.) PoT., 1956 

Anteturma 
Turma 
Subturma 
Infraturma 

GENUS-Dandotiaspora gen. nov. 

TyPE SPEcIEs-Dandotiaspora (Psilatriletes) dilata (Math.) comb. nov. 

Generic Diagnosis--Spores triangular-subcircular in polar view. Trilete, rays extend- 

ing half-equator. Exine laevigate, sometimes intrastructured, exine thickened on distal side 

in various ways opposite to haptotypic mark. 

Descriplion-Spores generally found in polar view, size range 40- 102 x 30-95 4, Apices 

broadly rounded, interapical margins generally straight to convex. Trilete rays distinct in 

most specimens, rays equal or unequal, narrow, not appreciably raised, uniformly broad or 

slightly tapering at ends. Commissure well recognisable. Exine 1.5-4 thick, sometimes 

more thickened at apices, mostly laevigate, sometimes intrapunctate, intrapunctate structure 

more concentrated at contact area, bacteriacide or lungicide generally attack spore coat in 

this area causing pseudoornamentational pattern. Exine on distal side regularly thickened 

opposite to trilete rays. In some specimens thickening appears only as a crescent in some 

ray ends, in others incipient thickening develops in association with rays providing false 

impression of raised trilete in low focus. When thickenings arc well developed they look like 

warts or verrucac with or without continuation towards commissure, sometmes thev are 

Satuated in apices lo form pseudoauriculate structure. In some specmens an inner body is 

raccable, inner body may be incipient or well developed, sometimes it is recoguisable in 

some parts while indistinguishable in rest ('Text-lig. la-lb). 

Comparison -Birelisporiles (Delc. & Sprum.) DeL., DErTM. & Hucn. (1963) resen1bles 

ne presecnt genus in shape, size range and laevigate exine but tlhe tormer is distinguislied by 

1s raised trilete rays. The trilete rays in Danlotiaspora is never apprcciably raised though 

low power the associated thickenings on tlhe distal sicle may provide the appearance of 
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ext-hgs. la & lb. Showing organisation in Dandotiaspora gen. nov. la. Proximal view. 1b. Distal view. 

raised trilete rays. Cyathidites Cour. (1953) resembles the present genus in general organiza- 
tion but is distinguished by the absence of thickened exine on the distal surface. Dictyopltylli. 

diles (Coup.) DETTM. (1963) outwardly resembles Dandotiaspora in thickening of the exine 
in contact area. This thickening is, however, due to the presence of a kyrtome which is 

very regular in its disposition. Concavisporites (PA.) DELc. & SPrUm. (1955) is also differen-

tia ted from the present genus by its well developed kyrtome. Psilatriletes v.d. HaM. (1954) 
1s comparable to the present genus in size, shape and laevigate exine but is devoid of any 
Tegular thickening on the distal surface opposite to the contact area. Todisporites CouP. 
1958) is subcircular-circular in shape and has no thickened exine on the distal surface. 
In some specimens of Dandotiaspora where distal thickened areas are shifted to apices they 
resemblevery much to Ahrensisporiles Por. & KR. (1955). It may be stated here that auriculate 
structure in Ahrensisporites is a very regular feature whereas in the present specimens it is 
just a chance or coincidence. Trilobosporites (Pant) ex Por. (1956) is also auriculate and 

sculptured with verrucae. Dandotiaspora instituted here is distinguished from all the known 
genera by its triangularsubcircular shape, laevigate exine and presence of distal thicke- 
nings on the exine opposite to the trilete rays. 

Derivation of name-named after Dandot lignites, W. Punjab, West Pakistan from where 
this type of spores was first reported by VIMAL (1952). 

Dandotiaspora (Psilatriletes) dilata (Math.) comb. nov. 

(PI. 1, Figs. 1-6, 19) 

1952 Trilitles spm. 6. VIMAL, p. l38, pl. 7, figs. 9-10. 
Trilites spm. 7. ViMAL., p. 138, pl. 7, fig. 11. 

1964 ?Cyatheaccous spore BosE & SaH, p. 220, pl. 1, fig. 6. 

1952 

1966 Psilatriletes dilatus MATHUR, p. 38, pl. 1, fig. 6. 
1966 .. Birelisporites triglobosus San & Durra, p. 74, pl. 1, figs. 1 1-12. 

Holotype: MaTHUr, 1966, pl. 1, fig. 6. 
Isolype: SAH & DurTA, 1966, pl. 1, lig. T1, 

pe localiy: Matanurnadh, Supra-Trappean beds, Kutch, Gujarat State, Indi 
56 Geoplylology, 1 (9 



Diagosts Spores triangular-subtriangular in polar view. 56-98 . Trilete. tays npto hree-touirth radius. Exine laevigate, sometimes intrapunctate, exine roundly thickenea On distal side opposite to ray ends, 
DescrpttoR-Spores generally subtriangular with rounded apices and straight-convexnterapical margus. Trilete rays narrow, not much elevated, cqual or unequal, unitoriy broad or slightly tapering at ends, comnmissure distinct. Exine 2-3.5 u thick, in some speemes nore thekened a apices, intrapunctate structure while present more pronounced at nct 

radal areas. Distally exine thickened to form globular heads opposite to ray ends, 11 Souspecimens they are quite high and appear as warts or verrucae (Text-tig. 

Text-fig. 2. Showing organisation in Dandotiaspora dilata. 
Occurrence-Dandot lignites, W. Punjab, Pakistan; Laitryngew coaltield, Assam; Daranggiri and Rongrenggiri coalfields, Assam ; Tura formation, Assam; Spura-Trappean beds, Kutch, Gujarat. 

Dandotiaspora (Todisporites) plicata (SaH & Kar) comb. nov. 
(P1. 1., Fig. 7) 
1969-7odisporites plicatus SAH & KaR, p. 112, pl. 1, figs. 11-13. 
Hololype: SAH & KaR, 1969, pl. 1, fig. 11. 
Type locality: Bore-core no. 15, Laki Series, Kutch, Gujarat State, India. 
Diagnosis-Spores triangularsubtriangular in polar view, 45-75 . Trülete. rays ex- 

tending half to three-fourth radius. Exine 1.4-3 p thick, laevigate, sometimes inrastruc- 
tured at contact area, may be more thickened at apices, exine on distal surface forms erescemt 

shaped thickening at ray ends, sometimes they are hardly perceptible (Text-tig. 3). 
Comparison-Dandotiaspora dilala (Math.) comb, nov. resembles the presecnt species 

in shape and laevigate exine, the lormer is, however, distinguished by its very well developed 
globular thickenings on the distal side opposite to the ray ends. MMorcover, D. diluta has a 

nuch bigger size range tlhan D. plicala. 

Occurrence-Laki Series, Kutch; 'Tura formation, Assam. 

Dandotiaspora telonata sp. nov. 

(PI. 1, Figs. 3-13) 
1952: TTilites spm. 5. VIMA., p. 138, pl. 7, tigs. 7-3. 
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Text-figs. 3-6. Showing organisation of spores. 3. Dandotiaspora plicata; 4. D. telonata, 5. D. pseudoauriculata; 
6. D. densicorpa 

Holoype: Pl. 1, Fig. 8. Size 64 , Slide no. 3665. 

Type locality: Damalgiri, Garo hills, Assam. 
Diagnosis-Spores triangular-subtriangular in polar view, 56-87 . Trilete, rays ex 

tending upto three-fourth radius. Exine 2-3.5 u thick, sometimes more thickened at apices, 
lacvigate, sometimes intrapunctate at interradial areas, exine distally thickened opposite 
to trilete rays throughout, sometimes bifurcating or producing globular heads at ray ends 
(Text.-fig. 4). 

Comparison-Dandotiaspora dilata (Math.) comb. nov. closely resembles the present 
species in size range and shape but is distinguished by the prescnce of globular heads only 

opposite to ray ends. D. plicala (San & Kar) comb. nov. has only crescent like thickenings 
at ray ends. In the present species the distal thickening is throughout the length of the 

trilete rays. 
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Remarks-Foveoriletes psilatus MATH. (1966) also scems to bclong to this spccics. 

Ocurence-Dandot lignites, W. Punjab, Pakistan; Supra-Trappcan beds, Kutch; 

Tura fornmation, Assam; Palana lignites, Rajasthan. 

Dandotiaspora pseudoauriculata sp. nov. 

(PI. 1, Figs. 14-16) 
Holotype: PI. 1, Fig. 14. Size 66 , Slide No. 3661. 

Type locality: Damalgiri, Garo hills, Assam. 

Diagnosis-Spores triangular-subtriangular in polar view, 49-86 u. Trilete, rays upto 

three-fourth radius. Exine laevigate, 2-4 thick, sometimes intrapunctate, puncta more 

prominent in contact area, distally exine morc prominent in contact area, distally exinC 

thickened opposite to ray ends, thickenings extend at apices to form pseudoauriculate 

structure (Text-fig. 5). 
Comparison-Dandotiaspora dilata (Math.) comb. nov. closely resembles the present species 

in shape, size range and thickenings of the distal exine only at ray ends, the present species 
is, however, distinguished by its presence of thickening only at the apices to form a pseu-

doauriculate appearance. D. telonata has thickening of the distal cxine throughout the length 

of the trilete rays whereas in D. plicata (SaH & KAr) comb. nov. they are crescent shaped ana 

restricted at ray ends. 
Remarks-ln some specimens bacteriacide or fungicide severely attacked the spore coat 

and as a result the proximal or distal surface is fully eaten away except the thicken1ng8 

at the apices. This pathogenic condition also attributes to the formation of pseudoorna-

mentation at the surface. 

Occurrence-Dandot lignites, W. Punjab, Pakistan; Tura formation, Assam. 

Dandotiaspora densicorpa sp. nov. 

(PI. 1, Figs. 17-18) 
Holotype: Pl. 1, Fig. 17, Size 66 u. Slide no. 3663. 

Type locality: Nongwalbibra, Garo hills, Assam. 
Diagnosis-Spores triangular-subcircular in polar view, 56-89 p. Trilete, rays extending 

half to thre-fourth radius. Exine 1.5-3 u thick, laevigate, sometimes intrapunctate, puncta 
more concentrated in interradial areas, exine distally thickened opposite to ray ends. Inner 

body present, generally well recognizable, dense at outer region, sometimes, incipient and 

traceable only in some parts (T'ext-fig. 6). 
Comparison-Dandotiaspora dilata (Math.) comb. nov. approximates the present species 

in shape, size range and nature of the distal thickening but has no inner body. D. densicorpa 

instituted here is readily separated from all the known species of the genus by its presence 

of perceptible inner body. 

Occurrence-Tura formation, Assam. 

DISCUSSION 

Morphological variations 

The genus Dandotiaspora scems 1o be a morphologically distinct spore type possessing a 

distal thickening in association with the trilete rays. Alulhough some geuera eg. Dictyophyl 

lidiles (Coup.) DierTM. (1963) and Concamsturites (PI.) DELC. & SeRUM. (1955) are charac- 

terized by a thickening along the contact arca in the form of a 'kyrtome', the nature ot the 
thickening met with in Dandotiaspora sees quite dillerent. Iu the later it is not so restricted 
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as is scen in the two formcr genera and may be present anywherc Irom the comnissure to the 

apices. The transitional stages of the thickening studicd in a large number of specimens 

indicatc devclopmental tcndencies within the genus. 

Morphologic and biometric analyses of specimens studied from diflerent sedimentary 

basins clearly distinguish five species which have been described earlicr. The various trends 

of specialization in the distal thickening is rcflected within these species as they are mor 

phologically distinct only when considered as end products. The following scquential changes 
arc cnvisaged to have taken place in this group: 

1. Appcarance of a small, dense, crescent shaped fold at the ray ends, as is scen in 

Dandotiaspora plicata (SAH & Kar) comb. nov. 

Dandotiaspora dilata (MATH.) comb. nov. in all probability represents the next stage 

of development. It is easy to visualize the transformation of' a globular thickening 

at the ray ends through an extension of the crescent shaped thickening. 

2 

The third stage of advancement can be followed through the development of the 

globular distal thickening at the ray ends and their subsequent extension towards 
or upto the commissure. The specimens assignable to Dandotiaspora telonata typifies 

this condition. 

3. 

Distal thickening confined to the apices and presenting a pseudoauriculate appea- 
rance seems to mark another stage in the development. This condition reflects the 
shifting of the thickening from the ray ends towards the periphery. It is clearly 

discernible in spores referred to Dandotiaspora pseudoauriculata. 

4. 

The specimens referrable to Dandotiaspora densicorpa are characterized by a dense 
inner thickening along the interradial areas and ray ends. These probably represent 
the most advanced stage of development of the thickening. 

5. 

Stratigraphic significance 

Although a great deal of detailed work is still necessary before individual taxon could 
be used with any precision as zone fossil in the Tertiary scdiments of India, the present study, 
however, indicates that Tertiary assemblages do possess individual characteristic elements 
which can serve as potential stratigraphic markers. The main object of this study has been to 
ascertain the stratigraphic limits of Dandotiaspora in the Tertiary succession of India. Five 
species of this genus recorded here have a restricted vertical range in the Tertiary sediments 
of Assam. Extended investigations in other Tertiary sedimentary basin of India have clearly 
demonslrated the lateral presistence of this easily recognizable taxon with limited vertical 

range. 
From Text-fig. 7, which gives the stratigraphic distribution of this genus, it becomes 

apparent that the vertical range of all the species is mainly restricted to the Lower Eocene 
sediments. That none of them range beyond Lower Eoccne is evident from the study of several mcasured sections from Garo, Khasi and Jaintia hills of Assam. Dandotiaspera dilata 
forms a dominant clement in Cherra and Tura formations of Western Assam. In Shillong
Plateau this species continues to be dominant in the overlying Lakadong stage of Sylhet Limestone formation but is absent in the upper stages of the Sylhet Limestone formation 
and the overlyiug Kopili formation. Its vertical range in the Tura formation ot Garo hills 
is restricted to the basal bcds only, which are Palacocene in ag. The remaining four species 
are found in lower frequencies in Cherra fornmation of Shillong Plateau but are quite abuin dant in the basal zones of the Tura fornation. Dandoliaspora dilata, D. telor.ata and D. plicata 
arc fairly well represented in the Laki selinnents of Kutch while the renaining two species 
60 
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are poorly represcnted. Examination of samples from 30 bore-holes and a number of measured 

sections from the Tertiary scdiments of Kutch show that the genus Dandotiaspora is not re- 

presented in Middle Eoccne and younger sediments. Three sections from Rajasthan shcll 

indicate a good representation of D. telonata and presence in lower frequencies of the re- 

maining four species. The samples examined come from horizons which are at present 

regardcd to be Palacoccne to Lower Eocene in age. Since sediments from horizons younger

than Lower Eocene and older than Palaeocene have not yielded any palynological fossils 
the exact vertical range of Dandotiaspora in Rajasthan shelf cannot be commented upon at 

the present moment. 

Evidence pertaining towards the downward extension of Dandotiaspora into the Creta- 
ccous sediments of India is meagre. There is no published record of a Upper Cretaceous 
palynological assemblage from Kutch or Rajasthan. The Middle to Upper Cretacecous 
(Aptian-Albian) assemblage from east coast of India described by BaNERJEE and MisRA 
(1968, pp. 102-103, pls. 1-4) does not include a single spore type referrable to Dandotiaspora. 
However, a few samples from the Langpar Stage (Danian) of Therriaghat, Shillong Plateau 
(still under study) examined by the authors show the presence of a few spores of Dandotiaspora 
plicata and D. dilata. It means that the genus appeared for the first time during the Danian 
or Maestritchian, developed progressively during the Early Palaeocene, reached its maxima 

during the Upper Palacocene and Lower Eocene (Ypresian-Lutetian) and finally dwindled 
during the Middle-Upper Eocene. 
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EXPLANATION OF PLATE1 

(All pholomicrographs are ca. x 500) 

1-6, 19. Dandotiaspora dilata (Math.) comb. nov. Slide nos. 3655, 3656, 3658, 3659, 3660, 3664. 

7. Dandotiaspora plicata (SAH & KAR) comb. nov. Slide no. 3667. 
8-13. Dandotiaspora telonata sp. nov. 

Slide nos. 3665, 3655, 3656, 3654, 3657, 3666. 
14-16. Dandotiaspora pseudoauriculata sp. nov. 

Slide nos. 3661, 3661, 3662. 
17-18. Dandotiaspora densicorpa sp. nov. 

Slide nos. 3663, 3664. 
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