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The plant of Neomariopteris hughesii (Zeille'r)

Maithy
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ABSTRACT

Singh KJ & Ch:mdra S. 1999. The plan! of Neolllilriop/eris hughesii (Zeiller) Maithy. PJlaeobotanist
48(3) : 225-238

An attempt has been m;lde to reconstruct the plant of Neollli/,-iop/eris Ill/ghcsii b;lsed on fifty five hand
specimcns collccled frolllihe Barakar Formation exposed ne;lr 13 I'ij raj Nag;lr Railway Station in the Ib-River
Coalfield. Orissa. The limit;ltions of this reconstruction have been reJlised by the Juthors as the main trunk
of the plont and the fertile structures ;I['e not recorded from this vel'y location, however, combined evidences
pUI together from OIher sourceS;lS well suggest that Ihis fern plant could be a slllalltree based on branched
stems of consider;lble length ond width ['other thJn a usual prostr;lte rern habit. An up to dale list of allthe
specimens recorded under the genus Neo!llilriopleris and its six species by various workers from differenl
localities and form;ltions or Jndia has also been given.

Key-words-Neo/lwriopleris IliIghesii, Reconstruction, Pinnae, Pinnule, Rachis, Jndio.
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INTRODUCTION

OUR knowledge on the morphology and anatomy of
filicalean group of plants from Permian of Gondwana

has significantly improved duri ng the last two decades (Gould,
1970: Maithy, 1974, 1975, 1977: Pant & Misra, 1976, 1977,
1983: Pant & Khare, 1974; Galtier & Taylor (994). Detail

studies on the morphology and the fertile parts of Permian
Gondwana ferns established the differences between south-

ern & northern forms hence placed under new generic and
specific names. Of such forms Neomarioptcris was proposed
by Maithy 1974 for fern fronds having sphenopteroid vena
tion, decutTent pinnules and winged rachis. In subsequent year
(1975) he also recorded fertile pinnules, sporangium and spore
lypes of the genus Ncolllariopteris and emended his own di
agnosis. Later, Pant and Khare (1974) instituted Dal/ludopteris

to accommodate sphenopteroid ferns based on the same
lectotype specimen of Feistmantel 1880. On the basis of pri-
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Text-figure I-Geological map of IS River Coallicld. District Sambalpur.
Orissa showing the fossil site.
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ority Damlldopleris is recognised as a junior synonym of
Neomariopleris.

Though the fern genus Neol11ariopleris is recognized by
six species viz .. N. polYl11orpha (Feistm.) Maithy, N. hllghesii
(Zeiller) Maithy, N. lobi/olia (Morris) Maithy, N. lalchirensis
Maithy. N. khanii Maithy and N. barakarensis Srivastava, 110

allempl has been made to reconSlruct the plant for any of the
species under this genus. Of the six species of this genus. N.
hllghesii is the best understood and most commonly occur
ring species in the Permian strata of India.

A fresh collection of impressions and casts from the
Middle Permian beds in Ib-River Coalfield has enabled us to
reconstruct the plant of Neol11ariopleris hllghesii (Text-fig
ures 1,2). Observations on lhis species by various other work
ers have also been incorporated for such an allempt.

PLATE-I

t. Pan of stem cast of Neoll/oriol'leris hughesii (Zei lIer) Maithy showing smooth surface. x t .5, B.S.I.P. Specimen number 36S70.
2. Broader ponion of stem cast showing longitudinal striations and also two branches coming out of the stem indicated by arrows marks. x I, B.S.I.P.

Specimen number 36871(A).
3. Another stem specimen of N. hughesii with a distinct br,lnch of equ,J1 width shown by arrow. x t. B.S.I.P. Specimen number 36872.
4. Widest stem cast specimen in the collcction with longitudinal striations on the surface. x I. B.S.I.P. Specimen number 37364.

PLATE-2
I. Stem cast specimen of Neoll/(/ri()pleris hughesii with longitudinal striations on the surface. x I. B.S.I.P. Specimen numbcr 37365.
2. Three pinnae with less lobcd pinnules having sphenopteroid venation. appears to be from the terminal portion of the brarlCh. x 1.5. B.S.I.P. Specimcn

number 37366.
3. Another cast of the stem ponion of the plant of considerable length. x I. B.S.I.P. Spccimen number 37367.
4. Pinnules showing distinct serrate margins and distinct sphenopteroid venation. x 2. B.S.I.P. Specimen number 37368(A).

PLATE 3
I. Stem cast of Neollloriopleris hughesii shown still cmbedded in the sediment. x I B.S.LP. Specimen number 37368(B).
2-5. Pinnae with pinnules showing sen-ate margins and sphenopteroid venation in various specimens. 2-x J .5: 3-5-x 2,. B.S.J.P. Specimen numbers from 2

5 - 37369. 36871(B), 37370 and 3737t respectively.

PLATE 4
I & 2. Cast of rachis or the plalll of Neoll/oriopleris Iiughesii with three branches shown by arrows. Longitudinal striations on the rachis are distinctly

seen. x I. & x 2 respectively. B.S.J.P. Specimcn number 37372 (Botllthe figures showing the same specimcn).

PLATES
I. Secondary and tertiary branching or rachis of Neoll/oriopleris hughesii . branches indicated by arrows. Pinnac with pinnules showing distinct

sphenopteroid venation. x 1.5. B.S.J.P. Spccimen number 37375.
2. Terminal portion of frond with sub·opposite branching. x 1.5. B.S.J.P. Specimen number 37376.
3. Pinna with serratc pif!nulcs showing distinct sphenopteroid venation. x 2. B.S.I.P. Specimen number 37377.

PLATE 6
I. The-specimen of Neoll/ori()l'leris hughesii showing two branches attached alternately on the rachis with pinnae. serrate pinnules with distinct

sphenopteroid venation. x 1.5. B.S.I.P. Specimen number 37378.
2. Two pinnae attached on the rachis. appears to be from the apical portion of the rrond. rachis and venation arc preserved in the form of cast. laminar

portion of pinnules are preserved as impression. x 2. B.S.I.P. Spccimen numbcr 37379.
3. Pinnae shown attached to rachis alternately. x 1.5. B.S.I.P. specimen number 37380.
4. Another specimen of Neoll/(/riol'lai.l' Iiugliesii showing branching pattern of pinnae and rachis attachment. Pinnules are preserved as imprcssion and

their venation as cast. x 1.5. B.S.I.P. Specimen number 37381.
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Text-Iigure 2- Reconstruction Model Boxes A - I indicate the pOJ1ions of fossil specimens in different photo plates and is the basis for the reconstruction.
A. PI. 3, fig. 4 1". PI. I, fig. 4 B. PI. 5, fig. 1 G. PI. 2, figs 2,4 C. PI. I. figs 2,3 H. PI. 6, fig. 4 D. PI. 4. figs 1.2 I. PI. 6, figs 1-3 E. PI. 2. figs 1,3
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PLATE 4
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MATERIAL AND LOCALITY RECONSTRUCTION

The fern specimens were collected from the surface out
crop of the Barakar beds exposed in the Ganga Nagar Nala
Section near Brijraj Nagar Railway Station in the Ib-River
Coalfield, District Sambalpur, Orissa (Text figure I). The to
tallength and width of the collected site is about 3 x I m. The
55 specimens of fern pinnae and pinnules are preserved as
impressions on pinkish yellow, fine to coarse grained shales
and the sterns and petioles of the fronds as cast. Anatomical
studies of these stems and petioles could not be made as the
internal structures are not preserved. All the fern pinnules are
sterile and no fertile structures are seen preserved. Just a few
meters from this fern fossil site, vertically and diagonally pre
served in-situ Vertebraria axes are also collected. These are
the only two fossil forms recorded and collected from this
Middle Permian locality. All the fern specimens are depos
ited at the Museum of the Birbal Sahni Institute of
Palaeobotany, Lucknow.

SYSTEMATICS

Order-FILlCALES

Family-DAMUDOPTERIDACEAE Pant & Khare

Genus-NEOMARIOPTERIS (Feistmantel) Maithy

NEOMARIOPTERlS HUGHESII (Zeiller) Maithy

(PI. I, figs 1-4; PI.2, figs 1-4; PI.3, figs 1-5; PI. 4, figs 1
2; PI. 5, figs 1-3; PI. 6, figs 1-4; Text-figs I, 2, 3 & Table-I)

Of the 55 hand specimens, 12 are casts of sterns and peti
oles and the other speci mens are impression of pinnae and
pinnule fronds. Some of the specimens are tripinnate and
bipinnate fronds. The longest stern is 12 cm and length of
other stems vary between 3.8 to 11.5 cm. The widest stern
cast is 3.2 cm (PI. I, fig. 4) and the width of other stems vary
between 1.3 cm to 2.8 cm (PI.4, fig. I; PI. I, figs 1,2,3; PI. 2,
figs. I, 3). The maximum preserved thickness of these casts
of the sterns or petioles is 8 mm. The surface of all the pre
served stern casts show longitudinal striations (PI. 2, fig. I;
PI. 5, fig. I), in some of the stems the surface is rough (PI. I,
figs 1-4; PI. 2, fig. 3; PI. 3, fig. I). The rachis width is between
I - 2.5 mm with a narrow wing. The secondary branches are
arranged alternately (PI. 6, figs I & 3; PI. 5, fig. 1) and some
times sub-oppositely (PI. 5, fig. 2) on the primary sterns. The
pinnae are generally linear in shape measuring 2 -3.9 cm in
length, becoming smaller towards apex side of the plant. The
pinnules in general have serrate margins and show typical
sphenopteroid venation as mentioned by Maithy (1974). De
tails of epidermal features of the pinnae and fertile structures
including sporangia and their spores have been investigated
by earlier authors (Pant & Khare, 1974; Maithy, 1974, 1975)
and are incorporated in our studies. The details are not dis
cussed here to avoid repetition.

As evidenced by the repeatedly branching stems of con
siderable length and width of common occurrence in the
sediments, the plant of Neomariopteris hughesii must have
had an upright self supporting habit with elongate tapering
stem and closely adpressed relatively large petioles with stout
rachises bearing vegetative pinnae. The reconstruction draw
ing of the plant is marked to indicate fossil evidences as shown
by the photographs (Text figure 2). The reconstruction (Text
figure 3) is based mainly on the large size of branched stems,
occurrence of several pinnae on the rachis and large size of
pinnae and pinnules. The ferns with usual prostrate habit do
not possess branched stems. The main stem part or the trunk
of this plant is missing. The authors have collected several
fern specimens from various Permian formations of Indian
Gondwana during last several years but ha ve never come across
such branched stems in any of the fern species nor has been
recorded by any other author (see Table I).

The consistently occurring fern parts at Ganga Nagar Nala
Section suggest that the plants of Neomariopteris hughesi;
were growing together as a "fern glen" during moist, humid
and warm temperate climate of Barakar time period suitable
for fern growth, although the pinkish yellow colour of the
sediments suggests adverse conditions of dry climate. Similar
conditions of red buff coloured shales also show luxuriant plant
growth during Late Permian at Handapa in Talchir Coalfield
in Angul District of Orissa. Colour of the sediment, therefore,
need not in every case indicate the climatic conditions. Abun
dance and the luxuriant plant growth certainly proves to be
more reliable climate indicator. Absence of any other plant
type, except for pieces of fragments of Glossopteris leaves
from these beds, can not be explained. The only other possi
ble explanation could be that this particular fern plant got pre
served at the same place where they were growing and there
was no chance for other plants to grow at the same site be
cause of the thick vegetation of fern plants. Similar such con
ditions of in-situ preservation are also reported for Vertebraria
axes preserved a few meters away from Neomariopteris
hughesii fossil site.

The absence of attached or obviously associated repro
ductive structures among the vegetative pinnae suggest that
this plant may have reproduced primarily by vegetative means
under favourable conditions of Barakar swamps as many
modem ferns do and produce spores only when conditions
were poor and unfavourable.

It is considered, on the basis of large size and greater
number of fern plant specimens, that ferns were also impor
tant and dominant constituent of Barakar coal forming flora
along with Glossopteris species, at least it is so in Ib-River
Coalfield. Skaaripteris minuta Galtier and Taylor 1994 from
Permian of Antarctica is considered as a sub aquatic scram-
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Text-figure 3-Reconslruclion or the plam or Neollloriopleris III/ghesii (Zeiller) Mailhy.
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Table I-Distribution of various species of Neolllar;upter;s (Sphenopteris) in Lower Gondwana of India

S.N. Species Author(s) Formation Age Locality

I Ncollwrioprcn.s Srivast"va. 1978. Bar;lI,ar Fm. Middle Permi"n Churulia fire clay pit. Auranga Coallield. Bihar
baro/.:orcJ1sis. S,-i"OSIOIY/.

1978

2. N(,ol1loriopleris /tug!lnii M;lilhy. 1974 Barakar Fm. Middle Permian Churulia pil. Easl Raniganj coallield. Wesl Bengal

IZei/ler) Mni/il,l'. 1974

(Oicksollia ill/gilesii) FeiSimanlel. 1881 Raniganj Fm. Lale Permian Jharia Coalfield. Bihar

(O/lllglwlii) Feisl mantel. 1882. Raniganj Fm. Late Permian Sohagpllr area. Madhya Pradedsh

(5I'ilellopl<'ri.\ ill/gill'sii) Zeiller. 1902. Raniganj Fm. Late Penni"n Raniganj Coallield. Wesl Bengal

(5. hl/gilesii) Maheshwari & Barakar Fm. Middle Permian Tallitola, Bansloi Valley. Rajmahal Hills. Bihar
Prakash. 1965.

15.IJllgilesii) Maheshwari. 1966. Barakar Fm. Middle Permian Tallitola. Bansloi Valley. Rajmah;1I Hills. Bihar

(5./llIglw'ii) Kar. 1968. Barren Late Permian Kalri Nahl. Jharia Coalfield, Bihar
Measures

151'1/{,/lUpleris po/"/llo/pl",) Khan. 1969 Kamthi Fm. Lite Penl1ian Handapa Village, Anglll Dislrict Orissa

(5. poll'lllOrpila) Kllikallli, 1970. Barakar Fm. Middle Permian Saunda Seclion. South Karanpura Coalfield. Bihar

Neo11lorio[Jlcris Iltrg!lnii Mailhy.1975 Ralliganj Fm. Late Permian Raniganj Coallield. West Bengal

N IllIgllesii Srivastava. 1977. Karharbari Fm. Early Permian Auranga Coalfied. Bihar

N. 11lI.~ilesii Chandra & Prasad. Kamlhi Fm. Lale Permian Kanhargaon Village. District Chandrapur. Madhya Pr;ldesh
1981

N 11IIglw,ii Lele. Maithy & Raniganj Fm. Late Permian Searsole Colliery, Raniganj coalfield. West Bengal
Mandai, 1981

, N hl/ghesii Srivaslava & Rallig~lnj Fm. Late Permian Damodar Colliery. Raniganj Coallield. WeSI Bengal
Chandr;1. 1982.

N. hughes'-i Chandra & Rigby. Kamthi Fm. Late Pennian Hinjrida Ghati near Handapa Village. Angul District. Orissa
1983.

N. hl/ghesii Chandra. Srivastava Raniganj Fm. Late Permian Marhwas area. Sidhi District Madhya Pradesh
& Singh, I99().

N hl/ghl'sii Tewari. 19')4 Raniganj Fm. Late Pe,mian Bhaldih Colliery. Jharia Coalfield. Bihar

N hl/gllesii Srivasl;lva & Barakar Fm. Middle Permian Tubed Area ISukli river Section) and Sikni Open Casl Mine.
Tewari. 1996. Auranga Coalfield. Bihar

N hllxhesii Tewari & Barakar Frn. Middle Perlllian Kusunda area. Jharia Coalfield. Bihar
Srivastava, 1996.

N hll!jhesii Singh & Chandra. Barakar Fm. Middle Permian Gopal Prasad Village. Talchir Coallield, Angul District.
19'.!6. Orissa

3. Neonwr;optcr;s k/Wl1i; Maithy. 1977. Karnlhi Fm. Late Permian Hinjrida Ghati near Handapa Village. Anglll District. Orissa
Mai/ily. 1977

Nkllllilii Chandra & Rigby. Kamlhi Fm. Lale Permian Hinjrida Ghati ncar Handapa Village, Angul District. Orissa
1983.

Neal/Illriopferis c( N kllllllii Prasad, Shukla & Dubrajpllr Frn. LaiC Pennian Khalngi Hills. Pachwara Coalfield. Rajrnahal Hills. Bihar
Mailhy.1987

4. Neoll/nriopleris lubi/olia Mailhy,I')74 Raniganj Fill. Late Permian Mahavir Colliery. East Raniganj Coalfield. West Bengal
(Morris) f',1ai/hy. 1974

(Sl'hl'/lOli/('ris lobifolio) Srivastava. 1955. I Raniganj Fm. Lale Permian Raniganj Coalfield. Wesl Bengal

IS lubi/olia) Maheshwari & Barakar Frn. Middle Permian Tallilola. Bansloi Valley. Rajmahal Hills. Bihar
Prakash. 1965.

Neoll/ariupleris '/ N Bose. Banerji & Panchet Fm. Early Triassic Ledho Nala near Karallldiha Village. Ramkola - Talapani
lobi/olio Mailhy. 1977. Coalfield. Sargllja District. Madhya Pradesh

N lolJijiJlia Prasad. Shukla & Barakar Frn. Middle Pennian Arnjhari, Bansloi River, Paehwara Coallield. R;umahal
Maithy. 1987. Hills, Bilm

5 Neomario/Jll'ri.\ ro/ymorplw Mailhy. 1974 Raniganj Fm. Late Permian Raniganj Coallield. West Bengal
(Feislmanlel) Maithy. 1974

(Spl"'l/oIJlais po/nl/orpha) FeistmanleJ. 1876. Raniganj Fm. LaiC Permian Raniganj coalfield. West Bengal

(S. pulnllOlplw) Feistmantel. 1879. Karharbari Fm. Early Permian Lumki Hills. Giridih Coallield. Bihar

18. pol\'ll/o/pha) Feisimelllei. 1880. Rallig~nj Fill. Late Permian Silarampur. Raniganj CoalflL'ld. Wesl Bengal

(S. polYlI/orpho) Fcistmanlel. 1882. Raniganj Fm. Late Pennian Kurabar, Karka'i and Malhadll. Shadol DiSlrict. Madhya
Pradesh

IS.l'olvlI/lllpllO) Bandyopadhya. Barakar Frn. Middle Permian Pabslhali, Raniganj Coalfield. West Bengal
1959 I

(S. poll'/I/o/iilw) Bhallaeharyya. Raniganj Frn. Lale Permian Jagaldaga. Palamau Dislriel, Bihar
195'1.
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S.N. Sprcil's Author(s) Formation Age Localily

(5. po11"ll/(}/pI1ll1 Mehln & AnadalwOlr. 1300rOlbr Fm. Middle Permian Easl 01" POllrOlpOlli. Ib River COOlIl"icld. OrissOl
1960.

(S. po11"ll1Ulp!la) Lelc. 1962. Pali Fm. Laic Permian Sab;;I. ShOldol Dislrict. M.P. .
(5. 1'011"11101'1'"11) Saksena. [962. POlli Fm. Lale Permian Karbli. Shadol Disirici. M.P.

(S. P011"ll1Orpllll) Bkiltach;uyya. 1963. Bnrakar Fm. Middle Pcrmian Churulia Ilercelay pil. Auranga Coallield. Bihar

(5. poll'll/ol),lllIl Sen-Gupta. 1965. Rauiganj Fm. Laic Permian Easl Ookaro Coallield. Bihur

(5·/,oll"ll/(JlpI1ll) Oiswas. 1966. Ranigallj Fm. Late PenniOln Churulia area. Raniganj coalfield. Wesl Bengal

(5. 1'011"11101'1'1/(1) M;lheshwari. 1966. Barabr FI1l. Middle PcnniOln Tallilola. l3an510i V;I1lcy. Rajmahal Hills. Bihar.

(5. P01\'I/IOI),!lO) Roy & BlwIIOlchOlI")'Y Barakar FI1l. Middle Permi;ul Ekade!. TOllchir cOOlllield. Orissa
1967.

(S. 1'0 Iv III0rl'!lo ) Vimal & Singh. 1968. Pali Fm. LOllc Penni;ul Karbli. ShOldol Dislrict. M.P.

(5, polrlllOlpl/(l) Khan. 1969. Kamlhi Late PermiOln Hinjrida GhOlti ueOlr Handapa Villagc. Angul Districi
Orissa

(S·/H·l/Iorl"IlI) Kulkarni. 1970. BarOlkar Fm. Middle Permian Kakkuri iUcliuc. Soulh Karanpura coalfield, Bihar

Ne()111(II'i()/J/el'is Chitnis & Vagyani. KOlmlhi [7m. LiM PermiOln SalnavOlri Querry. NOlgpur District. Maharashtra
,w1vlllOrpllll 1979.

(VIIIl/lllloPINi" Panl & Kharc. 1974 Raniganj Fill. LOlte PcnniOln Raniganj Coalfield. West Bengal
pvl."1II0rl"III)

N.l'oll"llwrplw SrivaswvOl & ChandrOl. Raniganj Fm. Late Permian Searsole Colliery. Raniganj Coallield. West Bengal
1982

6 Neoll/ar;o!'{cris Mailhy. 1974. Barakar Fm. Middle Pcrmian Juncliou 01" Lobjee and Sadabaha. DOllionganj Coalfield.
/{{Ic!lircluis Mlliil,v. 1974 Bihar

(el'll/!lea sp. ef. C. Feistl1lantel. 1881. Barakar FI1l. Middle Permian Talchir Coallield. Orissa
1c!1/'!lo/('!IejJi)

(SI'"cl/0l'(er;.\ Fcisllnantel. 1876. Raniganj Fm. Lal~ PeroniOln Ibniganj Coalfield. West Bengal
!,o!vlllorl'lw)

(5'1'01\'111111)'''0) MOlithy. 1969. Karharbari Frn. EOlrly Permian Daltongaj Coalfield. Bihar

bling or prostrate fern, based on petrified material.

The combined evidences lead us to believe that amongst
many fern types oflhe Gondwana some may have a smailiree
habit as is envisaged for Neolllariopleris hughesii rather than
usual prostrate type. The only other fern with small tree like
habit reported is Pa/aeoslllunda from Late Permian of Queens
land, Australia (Gould, 1970).

AcknowLedgement-Al/illOi'S lhal/k Shr; Pl'lIlIIod KI/Illar Bajpa;

for iI/kill}: fhe recOllSlmC(;oll uf illf:fem plallf.
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