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ABSTRACT 

Insignisporites gen. nov. has been described from Barakar Stage (Permian) of Indian Lower Gondwana. 
It is a teilete bearing cavate genus with unstructured exine, sculptured with grana and pila on both the faces. 

INTRODUCTION 

The present paper describes a cavate spore genus from Barakar Stage, which shows 
such organization and its associated structures as is not described so far. Barakar coals 

are rich in these forms providing an opportunity for their detailed study. How 
ever, their quantitative distribution through Lower Gondwana sequence has not been 

known so far. 
northern hemisphere, e.g. Grandispora Hoffim., Stap. & Mall. ( 1955), Auroraspora Hofim., 
Stap. & Mall. (1955), Fragilipollenites Konyali (1965), Aulicosporiles Allen (1965), Cabplo-
sporites Richardson (1962), Rhabdosporites Richardson (1960), Pseudouilsonia Taugourdeau 
Lantz (1960), Wilsonites Kos. (1959), Endosporites Wils. & Coe cmend. Bharad. (1965), 

Spaeleotriletes Neves & Owens (1966) and Rugospora Neves & Owens (1966). 
The material for the pre sent study is from South Karanpura Coalfield (85°7: 

85 28' E, 23°38': 23°43' N), situated in Hazaribagh district of Bihar, India. Twenty 
six samples from the working faces of fourteen coal seams of this coalficld have been studied 

for their palynofloras. During this investigation the genus deseribed here has been found 
in three coal seams. The coal samples were macerated by treatment with nitric acid and 
potassium hydroxide. The shale samples were firstly treated with hydrochloric acid and 
then hydroflouric acid and thereafter with nitric acid; rest of the process is similar to that 

of maceration of coal. 

Miospores of comparable cavate organizations have been reported from 

Twenty 

DESCRIPTION 

SPORITES Bharad., 1974 
ATENUITATI Bharad., 1974 
NoNGURVATURATI Bharad., 1974 
NONTRIQUETRI Bharad., 1974 

NoNSTRUCTURATI Bharad., 1974 
NoNPHAERA Bharad., 1974 
CIRCULI Bharad., 1974 
LETI Bharad., 1974 

Anteturma 

Subanteturma 
Turma 
Subturma 
Infrasubturma 
Infraturma .. 
Subinfraturma 
Infrasubinfraturma 

Genus-Insignisporites gen. nov. 

Type species-Insignisporites barakarensis sp. nov. 
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Generic diagnosis-Trilete miospores circular, subcircular or subtriangular. nner body 

sEnct or indistinguishable. Trilete mark distinct, rays accompanied with folds. 
Exoexine unstructured but sculptured with grana and pila. 

Generic description-Miospore amb circular (Pl. 1, Figs. 6, 10; Pl. 2, Fig. 12) to subeir 
ular (Pl. 1, Figs. 1, 7; PI. 2, Figs. 14, 17) and subtriangular (Pl. 1, Figs. 4, 5; Pl. 2, Fig. 
in polar view with a thin or markedly thick exine. Spores enclosing a distinct inner 
body (PI. 1, Figs. 2, 4; PI. 2, Figs. 13, 19) sometimes distorted (Pl. 1, Fig. 10; Pl, 2, Fig. 14) 
or even indistinguishable (Pl. 1, Figs. 5, 7, 9; Pl. 2, Figs. 15, 17). Trilete mark always dis 
tinct, rays having folds (PI. 1, Fig. 1; Pl. 2, Fig. 15), sinuous (Pl. 1, Figs. 1,6; Pl. 2, Fig. 14), 

closed (Pl. 1, Figs. 1, 7; P1. 2, Figs. 14, 15) or open leaving a triangular rentP. 1, Figs, 
5,6, 10; Pl. 2, Figs. 12, 18, 22) reaching i/2 to 3/4 body radius, labra thick (PL. 1, Figs. 
, 7; Pl. 2, Fig. 15) to thin (Pl. 1, Figs. 5, 10; Pl. 2, Figs. 12, 22), vertex low (PI. 

, Fig. 9); sometimes a triangular opening also present in the inner body within the tri-

angular rent of the Y-mark (P*. 2, Fig. 18). Exoexine structureless but sculptured by grana 
(Pl. 1, Figs. 4, 5, 7; Pl. 2, Figs. 14, 16) and pila (PI. 1, Fig. 4), pila more distinct in 

laterally flattened specimen on the margin (Pl. 1, Figs. 3, 11). Sculptural elements sparsely 

(PL. 1, Fig. 5; Pl. 2, Figs. 16, 20) to densely (Pl. 1, Figs. 2, 4, 8, 10) distributed on the 
qustal lace but proximally always sparsely distributed or sometimes even very few 

to none; sculptural processes sometimes show coalescing tendency in surface view (Pl., 

Figs. 4, 8; Pl. 2, Fig. 16). 

Biometrical analysis-The presently studied specimens show a large variation in the 
distribution of the sculptural elements on the distal face. In order to understand the mode 
of variation, a frequency polygon (Text-fig. 1) has been plotted considering the number 
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Text-fig. 1. Frequency polygon for the margin distribution of number of sculptural ele 
ments per 36 square microns on the distal face in the genus Insignisporites gen. novV. 

of sculptural elements within 36 square microns on the distal face. 

the number of these elements ranges from I-16. In this curve, one maximum is obtained 
from where it starts descending, but once again it increases giving a peak at 13. The 

second peak, however, is not that prominent as to be considered a second maximum. 

It has ben found that 
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The latter condition, obviously is a variation of the former and therefore, the miospores studied here belong to only one taxon. Besides, a scatter diagram (Text-fig. 2) has been 
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Text-fig. 2. Scatter diagram showing the relationship of the size of the spore 

and the number of sculptural elements per 36 square microns 

on the distal face in the genus Insignisporites gen. nov. 

plotted to mark the relationship of the miospore size and the density of the sculptural 

elements on the distal face. This diagram reveals thai the number of sculptural elements 

increases from 1-16 whereas the size of the miospores varies from 75-110 u. Within this 

size range, the number of sculptural elements increases gradually from "sparse'"-"dense 

-very dense". Obviously, both the characters do not show any relationship with each 

other. Most of the specimens having "sparse" and "dense" ornamentation have segregated 

themselves from the miospores with "very dense ornamentation and appear to be one 

On closer examination it is revealed that the forms with "very dense" ornament 

do not se parate out from the "sparse and "dense" types because of a gradual variation 

from one condition to the other and mixed stratigraphical distribution. Hence, all the 

types 
encountered in the population have been grouped into one species. 

Number of specimens studied-Seventy. 

Organization-The 
inconsistent position of the trilete mark in the flattened specimens 

(PI. 1, Figs. 6, 10; PI. 2, Figs. 17, 18, 20) and the association of circular to roundly triangular 

taxon. 
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O tne miospore suggest subspherical nature of the SDore in original condiion. he 

Signtly eccentric position of inner bodv in the spore (Pl. 1, Fig. 2; Pl. 2, Fig. 19) SugEests 
that the inner body is attached to the exoexine with its proximal face to a S ctio 

distal face is free from the exoexine. Considering the above facts and corstruction of the 

1aterally fiattened specimens (PI. 1, Fie. 9: PI. 2, Fig, 19) observed in the present Stuay the 

organization as represented in Text-fgs. 3 and 4 is suggested for this ge 

B 

Text-fig. 3. Organization of Insignisporites gen. nov.-polar view, 

B 

Text-ig. 4. Meridional section along AB in Text-fig. 3. 

Affinity-The filicinean grains are always acavate with different types of ornamenta-
In the lycopsids the miospores are cavate together with a cingulum or tional patterns. 

zona. The sphenopsid grains are organizationally similar to pro-gymnospermous grains 

in their cavate nature. The former, however, are different in being perfectly spherical or 
ren hilate ral at high level of evolution and in having only reticulate ornamentation in 

various forms. The genus nsigusporiles 1s, no doubt, a cavate form but is neither 
perfectly spherical nor possesses reticulate sculpture. Hence, it cannot be a lycopsid, 
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sphenopsid or filicincan grain. Further, the presence of tigillate exoexine, the character of gymnospermous pollen grains, is also lacking in the present genus which suggests it to be a non-gymnospermous grain. Obviously, Insignisporites could be of pro-gymnospermopsia i affinity. 

Comparison-Insignisporites is organizationally similar to a number of pr0-monosaccate (pro-gymnospermous) genera in its cavate nature with a proximal trilete mark. The present genus, however, is typical in its characteristic exoexine ornamentation which 1s structurally laevigate but sculptured with grana and pila. Grandispora has spinose exoexine. Auroraspora bears a thick-walled inner body and non-reticulate thin exoexine. In Frag1lt-pollenites the cxoexine is smooth with fine meridional folds whereas in Aulicosporites the exoexine is distally sculptured by cristo-reticulate ornament with cones or occasional spines. In Calyptosporites the pointed cones or spines of exoexine are bifurcated at the tip. In Rhabdo-sporites the exoexine is microbaculose. Pseudowilsonia and Wilsonites have reticulate exoexine; morcover, in the latter genus the body is laevigate to granulosc. In Endosporites the exoexine is finely granulose. Spaeleotriletes has laevigate to structurally infrapunctate exo-exine bearing mixed sculptural elements, c.g. small cones, grana, or verrucae forming short 
irregular ridges as a result of their fusion. In Rugospora the exoexine is microverrucose 
and bears persistent series of folds which give the spore an irregular and corrugated 
appearance. 

Derivation of name-Insignio (L.)=to make known. 

Distribution-Lower Sirka, Hathidari, and Upper Nakari seams. 

Insignisporites barakarensis sp. nov 
PI. 1, Figs. 1-11; Pl. 2, Figs. 12-22. 

Holotype-Pl. I, Figs. 1, 2; Reg. SI. No. BSIP 5269; Size 100.0 . 

Isotype-Pl. 1, Fig. 4; Reg. SI. No. BSIP 5280; Size 86.0 . 
Locus typicus-Hathidari cam, South Karanpura Coalfield, Bihar. 

Age and Horizon-Barakar Formation, Lower Gondwana. 

Diagnosis-Miospores circular to subcircular and subtriangular. Inner body distinct 
or indistinguishable. Y-mark distinct. Exine thin or thick, exoexine unstructured but 

sculptured with grana and pila on both the faces; sculptural elements sparsely to densely 
distributed on the distal face. 

Description-Miospores 75-110 
circular and subtriangular with a distinct (Text-fig. 5; Pl. 1, ig. 2) or indistinguishable 
PL.1, Figs. 5, 6) inner body. 
(Pl.2, Figs. 12, 16, 19, 22) to dense (Pl. 2, Figs. 17, 18). Y-mark present on the proximal 
face, may be open leaving a triangular rent (Pl. 1, Figs. 5, 6, 10), rays sometimes folded 

P. 1, Fig. 1), thick and elevated (Text-fig. 5; PI. 1, Figs. 1, 6), sinuous (PI. 1, Figs. 1, 6) 

reaching 1,2 to 3,4 spore radius, 20.0-45.0 4 long; sometimes within the triangular rent 
of -mark a triangular rupture in the inner body also present (PI. 2, Figs. 17, 18). Exo-

exine granulose and pilate (Pl. 1, Figs. 2, 3, 11) on the margin (PI. 1, Figs. 3, 11), distri-

bution of sculptural elements denser on the distal face (Text-fig. 6; PI. 1, Fig. 2; Pl. 2, 

Figs. 13, 16, 21 their number being l1-16 per 36 square microns) than on the proximal 

face Text-fig. 5; P1. 1, Fig. 1, Pl. 2, Fig. 15). Sculptures sparsely distributed and lesser on 

Equatorially flattened miospores, circular to sub 

Exine thickness varying from 0.5-4.0 , membranous 
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face showing the trilcte mark, and nature and 

distribution of sculptures. 

Text-fig. 5. Insignisporitrs barak arensis gen. el sp. nov.-proximal 
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showing distinct inner body, nature and distribu-
tion of grana and pila on the surface and margin, 
fusion of the sculptures on surface. 

Text-fig. 6. Imsigisporiles bawakarensis gen. et sp. nov.-distal face 

contact area (Text-fig. 5; PI. 1, Figs. 1,9, 11; PL. 2, Figs. 14, 18) or some times present 

only nearer the equatorial region (Pl. 1, Fig. 6) on the proximal face. Processes 1-4 p across 
and 2-5 high sometimes coalescing with each other (PI. 1, Figs. 4, 8). Number o 

tural elements on periphery 0-42. 
p 
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EXPLANATION OF PLATESs 

(All photomicrographs are x500) 

PLATE 1 

1-11. Insignisporites barakarensis gen. et sp. nov. 

1. Holotype-proximal face showing the nature of trilete mark and distribution of sculptures, Reg 
SI. No. B.S.I.P. 5269. 

Holotype-distal face showing the inner body, dense distribution of sculptures, Reg. SI. No. 2. 
B.S.I.P. 5269. 
Laterally flattened specimen; pila on the margin in focus, Reg. SI. No. B.S.I.P. 5279. 3. 

4. Spore showing the inner body, dense distribution of sculptures on the distal face, fusion of 

sculptures on surface; pila on the margin, Reg. SI. No. B.S.I.P. 5272. 

5, 7, 8. Regd. S1. Nos. B.S.I.P. 5270, 5268, 5272. 
6, 10. Laterally flattened specimens showing the shape of the spore and the distribution of sculp-

trues on proximal and distal faces, Reg. SI. Nos. B.S.I.P. 5277, 5268. 

9 Laterally flattened specimen showing the organization, Reg. S1. No. B.S.I.P. 5281. 

11. Laterally flattened specimen showing the sculptures; pila on the margin distinct, Reg. SI. No. 

B.S.I.P. 5276. 

PLATE 2 

12-22. Insignisporits barak arensis gen. et sp. nov. (contd.) 

12. 
Proximal face, open trilete mark in focus with a single grana on the surface, Reg. SI. No. B.S. 

I.P. 5271. 

13. Distal face of the same specimen, inner body and sparsely distributed sculptures in focus, 

Reg. Sl. No. B.S.I.P. 5271. 

14. Isotype-trilete mark and sculptures on proximal face in focus, sculpture on distal face out of 

focus, Reg. SI. No. B.S.I.P. 5280. 

Specimen showing thick, folded and slightly sinuous trilete mark in focus with distal ornament-

15. 
ation out of focus, Reg. SI. No. B.S.I.P, 5275. 
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16. Distal face of the same specimen showing ornamentation, coalesc ing tendency of sculptures, 
Reg. Sl. No. B.S.I.P. 5275. 

17, 18. Laterally Aattened specimens suggesting the shape of the spore in original condition, Reg. 
SI. Nos. B.S.I.P. 5278, 5277. 

20. Lateraly fattened specimen suggesting the shape of the spore. showing nature of distribution 

of sculprures from proximal to distal face, Reg. SI. No. B.S. I.P. 5271. 
19. Lateraly fattened specimen showing the organization of the spore, Reg. SI. No. B.S.I.P. 5277. 

21, 22. Reg. S1. Nos. B.S.I.P. 5274, 5273. 
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