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ABSTRACT

Bonde SD 2008. Indian fossil monocotyledons: Current Status, Recent Developments and Future Directions. The
Palaeobotanist 57(1-2) : 141-164.

The megafossil records of monocotyledons assigned to Upper Cretaceous (Maastrichtian) onward from India have
been reviewed along with their possible resemblances with the extant members to have a meaningful taxonomic and
phylogenetic relationship. The early record of angiosperm megafossils assigned to the dicotyledons is from the Lower
Cretaceous horizon of Rajmahal Hills, Bihar (now Jharkhand). A thorough search for the monocotyledons is yet to be
made from these beds. The Deccan Intertrappean beds which belong to Maastrichtian (Upper Cretaceous) - Palaeocene
age, are very rich in angiosperms comprising both dicotyledons and monocotyledons preserved especially in the form of
permineralizations. The later epochs or series, however, are rich in compressions and impressions. The monocotyledonous
flora is dominated mainly by palms (Family-Arecaceae) followed by the families of Scitamineae, Poaceae, Cyperaceae and
Araceae.

In order to understand the early monocotyledonous diversification future work is to be concentrated in the Rajmahal
Intertrappeans and contemporary horizons belonging to the Lower Cretaceous Period. Thorough search for entire
herbaceous elements, woody juvenile and arborescent members (palms, pandans, aroids, liliales, grasses, Cyperaceae,
etc.), reconstructions of entire plants based upon organic occurrences and associations in addition to the isolated
reproductive and vegetative organs of taxonomic significance is to be given priority. In depth knowledge of morphology
and anatomy of comparable extant flora is required for their phylogenetic assessments.

Key-words—Morpho-taxonomy, Monocotyledons, Megafossils, India.
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INTRODUCTION Diversity of Monocotyledons
Following megafloral elements have been listed from
monograph on Revision of Fossil Monocotyledons frordifferent geological horizons in Indidhey have been
India was published posthumously in the name of Birbalranged in alphabetical order of family, name of the genus,
Sahniin 1964. Although Daghlian (1981) reviewed the worldpecies, authority, year of publication, organ of the plant body,
record of fossil monocotyledons, it hardly represented tlafinity or resemblance with the extant and / or extinct members
Indian material. The fossil record of monocotyledons has beemerever possible, locality, horizon and age. The question
reviewed here in view of the huge amount of published workark (?) indicates the need for reassessment for the affinity of
and the recent morpho-anatomical investigations on extahe fossil.
plants.
Angiosperms comprise a dominant plant groupgavaceae
throughout the world today having 2,58,650 species distribut@idacaenawood(Ambwani, 1982, 1999). Axis. Neyveli, District
in 490 families. Of these, the monocotyledons constitute 59,300 South Arcot, Tamil Nadu. Miocene.
species assigned to 112 families comprising about 25% of tNeyvelia awasthiReddy (1995). Axis comparable@oacaena
angiosperms (Thorne, 2002). Plants in the past, as today, lived Vand. ex L. Neyveli, District South Arcot, Tamil Nadu.
in various habitats. However, those growing in or near the Miocene.
areas of sedimentary depositions had a chance of preservation.
The megafossil record of monocotyledons is very meagre Amaryllidaceae
comparison to the number of extant members. The fossil rec@dnum eocenunPatil & Upadhye (1990). Pseudostem
may be scanty because majority of them are herbaceous in comparable t€rinum asiaticuni. (?). Mohgaonkalan,
nature and do not get readily fossilized like those of the woody District Chhindwara, Madhya Pradesh. Deccan
plants. They are described as permineralizations, impressions Intertrappeans. Upper Cretaceous (Maastrichtian).
and compressions assigned to the families Agavaceae,
Alismataceae, Amaryllidaceae, Aponogetonaceae, Aracedeaceae
Arecaceae (Palmae), Bromeliaceae, Butomaceae, Cannac®4ézocaulities palaeocenicisRhizocaulon palaeocenicum
Centrolepidaceae, Ceratophyllaceae, Commelinaceae, Mehrotra, 2000) Mehrotra (2003). Rhizome comparable
Cyclanthaceae, Cymodoceaceae, Cyperaceae, Dioscoreaceaeto AglaonemaSchott.(?). It appears to be a rhizome of
Dracenaceae, Heliconiaceae, Hydrocharitaceae, Juncaceae, Zingiberaceae. Buruai Colliery near Jowai, District Jaintia
Juncaginaceae, Lemnaceae, Liliaceae, Marantaceae, Hills, Meghalaya. Upper Palaeocene.
Musaceae, Najadaceae, Orchidaceae, Pandanaceae, Pod&iea@ospathodendron tomlinsoBionde (2000). Aerial viny
(Gramineae), Pontederiaceae, Potamogetonaceae, stem comparable t®hodospathaoepp & Endl.
Restionaceae, Smilacaceae, Sparganiaceae, StemonaceaeNawargaon, District Wardha, Maharashtra. Deccan
Strelitziaceae, Taccaceae, Typhaceae, Xyridaceae, Intertrappeans. Upper Cretaceous (Maastrichtian).
Zingiberaceae and Zosteriaceae (Collinsoal.,1993). Viracarpon elongaturSahni (1944) (Shuklanthus superbum

Propalmophyllum liasinum Lignier (1895),
Alismaphyllum victor-mason{Ward) Berry (1911),
Sanmiguelia lewisiBrown (1956), andAcaciaephyllum

Verma, 1958; Chitaley & Patil, 1971); \(&chitaleyiPatil,
1972; Bande & Awasthi, 1986). Infructescence. Takli near
Nagpur, Maharashtra; Mohgaonkalan, District

spatulatunt-ontaine (Doyle, 1973; Hickey & Doyle, 1977) are Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
the pre-Cretaceous records from the world. Angiospermous Upper Cretaceous (Maastrichtian).

record prior to Maastrichtian from India is meagre and is known hexaspermui®ahni (1934) (¥. sahniiChitaleyet al.,1969;

only from the Rajmahal Intertrappeans. However, many of them Bande & Awasthi, 1986), Chitaley (1954, 1958), Nambudiri
belong to the dicotyledons (Vishnu Mittre, 1956; Tripathi & & Tidwell, 1978), Mahabale (1979). Infructescence
Tiwari, 1991; Tiwari & Tripathi, 1995; Sharma, 1997; Banerji, = comparable to Mulberry like fruits of Moraceae, Araceae
2000). The succeeding Deccan Intertrappean flora of the (Monstera delicios&iebm.,Amorphophyllu8lume ex
Maastrichtian (Upper Cretaceous) age, however, is very rich  Decne. and related genera) (?). The affinities have also
in monocotyledonous remains, along with the dicotyledons been suggested with families Cyclanthaceae and
in comparison to the other Cretaceous or Early Tertiary floras. Pandanaceae. Takli near Nagpur, Maharashtra; Mahurzari,
The monocotyledonous flora is dominated by palms (Family— District Nagpur, Maharashtra; Mohgaonkalan, District
Arecaceae) followed by Poaceae, Araceae, Musaceae, Liliaceae, Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Cyperaceae, Agavaceae, Pandanaceae and others. It alsoUpper Cretaceous (Maastrichtian).

shows the sudden dominance of angiosperms.
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Arecaceae (Palmae) P. feistmanteliiRao & Achutan (1969). Comparable to
Stems Mauritia- like palms (?). Mohgaonkalamistrict
Palmoxylon anjariiGuleria (2005). Viri, South of Anjar, Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Kachchh. Anjar Formation. Upper Maastrichtian to ~ Upper Cretaceous (Maastrichtian).
Danian. P. fibrosumMenon (1965a). Mohgaonkalan, District
P. arcotens&amanujam (1953). Comparabld igistonaR. Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Br. (?). Tiruchhitambalam, Pondicherry. Tertiary (?). Upper Cretaceous (Maastrichtian).

P. arviensisAmbwani (1981). Nawargaon, District Wardha,P. ghoshiiBera & Banerjee (1990, 2001). Comparable to
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Borassus flabellifet.. and Raphia viniferaDrude (?).

(Maastrichtian). Garbeta, District Midnapore, West Bengal. Lalgarh
P. barbatunBahni (1964). Locality & Age - Unknown. Formation. Upper Pliocene- Lower Pleistocene.
P. betulensi$sayakwad & Patil (1989). Rambhakheri, DistrictP. ghughuensigdmbwani & Prakash (1983). Comparable to
Betul, Madhya Pradesh. Upper Cretaceous. ChrysalidocarpusGhughua, District Mandla, Madhya

P. binoriensisGuleria & Mehrotra (1999). Binori Reserve Pradesh. Deccan Intertrappeans. Upper Cretaceous
Forest, District Seoni, Madhya Pradesh. Upper (Maastrichtian).

Cretaceous. P. hislopiRode (1933a). Mohgaonkalan, District Chhindwara,
P. birbhumensBera & Banerjee (2001). Muhammaad Bazar, ¥ Madhya Pradesh. Deccan Intertrappeans. Upper
West Bengal, Late Pliocene - Early Pleistocene. Cretaceous (Maastrichtian).

P. blanfordi Schenk(1882). Near Jhansi, Madhya PradeshP. hyphaeneoideRao & Shete (1989). Comparable to
Deccan Intertrappeans. Upper Cretaceous HyphaeneGaertn. Nawargaon-Maragsur, District
(Maastrichtian). Wardha, Maharashtra. Deccan Intertrappeans. Upper

P. canalosunGuleria & Mehrotra (1999). Binori Reserve Forest,  Cretaceous (Maastrichtian).

District Seoni, Madhya Pradesh. Deccan Intertrappear®.indicumSahni (1931, 1964). Locality & Age - Unknown.
Upper Cretaceous (Maastrichtian). P. intertrappeunsahni (1964). Sindhivihira, District Wardha,

P. chhindwarensé®rakash (1958). Mohgaonkalan, District Maharashtra. Deccan Intertrappeans. Upper Cretaceous
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. (Maastrichtian).

Upper Cretaceous (Maastrichtian). P. jammuens8ahni (1931, 1964). Jammu & Kashmir. Upper

P. cordatunirivedi & Surange (1968). Mohgaonkalan, District Siwalik. Pliocene.

Chhindwara, Madhya Pradesh. Deccan Intertrappears.kachchhensiGuleria (1983). Mothala, District Kachchh,
Upper Cretaceous (Maastrichtian). Guijarat. Kankawati Series. Pliocene.

P. coromandelensidahabale & Rao (1973). Kateru, District P. kamalanRode (1933a); Shukla (1939), Sahni (1964), Kulkarni
East Godavari, Andhra Pradesh. Deccan Intertrappreans. & Mahabale (1973), Datar & Patil (2002). Comparable to
Upper Cretaceous (Maastrichtian). Roystonea regia@D.F.Cook. Mohgaonkalan, District

P. coronatunsahni (1964), Roy & Ghosh (1980). Comparable  Chhindwara, Madhya Pradesh; Pulpuldoh, District
toBorassus flabellifet.. (?) (Kaul, 1967). Labpur, District Chhindwara, Madhya Pradesh; Kondhali, District

Birbhum & Bishnupur, District Bankura, West Bengal. Nagpur; Maragsur, District Wardha, Maharashtra. Deccan
Tipam Series. Miocene. Intertrappeans. Upper Cretaceous (Maastrichtian).
P. cribriformeSahni (1964). Locality & Age - Unknown. P. keriens@trivedi & Verma (1971). Keria, District Chhindwara,

P. dakshinens@rakash (1958). Mohgaonkalan, District Madhya Pradesh. Deccan Intertrappeans. Upper
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. Cretaceous (Maastrichtian).

Upper Cretaceous (Maastrichtian). P. khalsaSahni (1964). Locality & Age - Unknown.

P. deccanensBahni (1964). Maragour (? Maragsur), DistricP. kondhaliensidMahabale & Kulkarni (1981). Kondhali,
Wardha, Maharashtra. Deccan Intertrappeans. Upper District Nagpur, Maharashtra. Deccan Intertrappeans.
Cretaceous (Maastrichtian). Upper Cretaceous (Maastrichtian).

P. dilacunosunAmbwani (1984b). Silther, District Mandla, P. kraeuseliRao & Menon (1966). Mohgaonkalan, District
Madhya Pradesh. Deccan Intertrappeans. Upper Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Cretaceous (Maastrichtian). Upper Cretaceous (Maastrichtian).

P. edwardsbahni (1931, 1964). Near Jabalpur, Madhya Pradeg$h. krishna Sahni (1931, 1964). Sitabaldi near Nagpur,
Deccan Intertrappeans. Upper Cretaceous Maharashtra. Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian). (Maastrichtian).

P. eocenunPrakash (1961). Mahurzari, District Nagpur,P. licualaens&ayakwad & Patil (1989). Comparabld-iouala
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Wurmbh Rambhakheri, District Betul, Madhya Pradesh.
(Maastrichtian). Upper Cretaceous.
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P. liebigianumSchenk (1882). Sitabaldi, District Nagpur,P. parapaniensid.akhanpalet al. (1979). Comparable to
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Cocoslike palms. Parapani, District Mandla, Madhya
(Maastrichtian). Pradesh. Deccan Intertrappeans. Upper Cretaceous

P. livistonoidedPrakash & Ambwani (1980). Comparable to (Maastrichtian).

Livistona R.Br. Nawargaon, District Wardha, P. parthasarathyiRao & Menon (1964b). Comparable to
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Cocoslike palms. Mohgaonkalan, District Chhindwara,
(Maastrichtian). Madhya Pradesh. Deccan Intertrappeans. Upper

P. lunarianumGuleria & Mehrotra (1999). Binori Reserve Cretaceous (Maastrichtian).

Forest, District Seoni, Madhya Pradesh. Uppée®. penchensérivedi & Verma (1972). Mohgaonkalan, District
Cretaceous (Maastrichtian). Chhindwara, Madhya Pradesh. Deccan Intertrappeans.

P. mahabaleRao & Menon (1967). Comparable @mcos- Upper Cretaceous (Maastrichtian).
like palms. Mohgaonkalan, District Chhindwara, Madhy#&. pondicherriens&ahni (1931, 1964). Pondicherry. Cuddalore
Pradesh. Deccan Intertrappeans. Upper Cretaceous Series. Miocene.

(Maastrichtian). P. prismaticun®ahni (1964). Affinity withCorypha- like palms.

P. maheshwariRao & Menon (1964a). Mohgaonkalan, District Locality & Age-Unknown.

Chhindwara, Madhya Pradesh. Deccan Intertrappeais puratananRamanujam (1958). Murattandichavadi, District
Upper Cretaceous (Maastrichtian). South Arcot, Tamil Nadu. Cuddalore Series. Miocene-

P. mandlaensisakhanpakt al.(1979). Comparable @orypha Pliocene.

- like palms. Mohgaon — Palasundar, District Mandlal. ramanujamiGuleria (2005). Viri near Anjar, Kachchh, Anjar
Madhya Pradesh. Deccan Intertrappeans. Upper Formation. Upper Maastrichtian to Danian.

Cretaceous (Maastrichtian). P. raoi Menon (1968). Mohgaonkalan, District Chhindwara,
P. mathuriSahni (1931, 1964), Agarwal & Lalitha (1977), Madhya Pradesh. Deccan Intertrappeans. Upper
Agrawal (1995). ComparableBactris pallidispinaviart. Cretaceous (Maastrichtian).

(Kaul, 1938, 1967). Lacknipur, District Kachchh, GujaratP. rewahens&ahni (1964). Hirwar near Tiki, South Rewa,
Mohgaonkalan, District Chhindwara, Madhya Pradesh. Madhya Pradesh. Horizon & Age - Unknown.
Deccan Intertrappeans. Upper CretaceouR rodeiVaradpande & Sampath (1979). Mohgaonkalan,
(Maastrichtian) - Tertiary. District Chhindwara, Madhya Pradesh. Deccan
P. mohgaonensirivedi & Surange (1970).Homonymof Intertrappeans. Upper Cretaceous (Maastrichtian).
Palmoxylon mohgaoendiode, 1934). Mohgaonkalan, P. sagariSahni (1964), Bonde & Biradar (1981). Sagar, Madhya
District Chhindwara, Madhya Pradesh. Deccan Pradesh; Dongargaon, District Chandrapur, Maharashtra.
Intertrappeans. Upper Cretaceous (Maastrichtian). Deccan Intertrappeans. Upper Cretaceous
P. narayaniRao & Menon (1962). ComparableNtauritia - (Maastrichtian).
like palms (?). Mohgaonkalan, District ChhindwaraP. sclerodermurahni (1943), Shukla (1946); Shete & Kulkarni
Madhya Pradesh. Deccan Intertrappeans. Upper (1983). Comparable téstrocaryum vulgareMart.;
Cretaceous (Maastrichtian). Arecoid palms. Seoni, Madhya Pradesh; Nawargaon,
P. nawargaoensiShukla (1941). Nawargaon, District Wardha, District Wardha, Maharashtra. Deccan Intertrappeans.
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Upper Cretaceous (Maastrichtian).
(Maastrichtian)Nomen nudum P. scottii(=P. sahniiMenon, 1964a) Dayal & Menon (1965).
P. pantiiTrivedi & Surange (1971), Bonde & Biradar (1981). Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Bera & Banerjee (1997, 2001). Mohgaonkalan, District Deccan Intertrappeans. Upper Cretaceous
Chhindwara, Madhya Pradesh.; Dongargaon, District (Maastrichtian).
Chandrapur, Maharashtra. Deccan Intertrappeans. UpfeiseniiBera & Banerjee (2001). Garbeta, West Bengal. Late
Cretaceous (Maastrichtian); Santiniketan, Garbeta, West Pliocene- Early Pleistocene.
Bengal. Late Pliocene- Early Pleistocene. P. seriatumSahni (1964). Kootkipara, District Kachchh,
Guijarat. Cretaceous.

PLATE 1 )
a. Reconstruction of a plant &@yclanthodendron sahnii. d. Musa cardiospermum many seeded banana fruit.
b. Cross section of apical region ofyclanthodendron e. Infructiscence offricoccites trigonumshowing compactly
(Musocaulon indicuinshowing convolutely rolled young leaves arranged nine fruits in two alternate rows.
in distichous phyllotaxy. f. Musophyllum indicunieaf with costa and secondary veins.

c. Cross section of petioldHéliconiaites mohgaoengis g. Cross section dfricoccites trigonunshowing three fertile seeds.
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P. shahpuraensigimbwani (1983). Comparable thicuala Palmoxylonsp. (Sahni, 1964). Locality - Unknown. Age-
Wurmb. Ghughua, District Mandla, Madhya Pradesh.  Miocene / Pliocene.
Deccan Intertrappeans. Upper CretaceouRalmoxylorsp. (Karetal.,1998). Locality — Amaijiri, District

(Maastrichtian). Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
P. siltherensisAmbwani (1984). Silther, District Mandla, Upper Cretaceous (Maastrichtian).

Madhya Pradesh. Deccan Intertrappeans. Upp®&ichotomously branched palm stem comparabldyiohaene

Cretaceous (Maastrichtian). Gaertn. (Bondeet al., 2008). Silther, District Dindori,

P. splendidumTrivedi & Chandra (1971). Keria, District Madhya Pradesh. Deccan Intertrappeans. Upper
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. Cretaceous.

Upper Cretaceous (Maastrichtian).

P. (Cocog sundaran5ahni(1946); Bondet al.(2004). Sagar, Roots
Madhya Pradesh; Mahabale & Rao (1973), Kateru, Distrigtorassoidroot (Ambwani, 1981a). Nawargaon, District,
Rajahmundry, Andhra Pradesh. Wardha, Maharashtra. Deccan Intertrappeans. Upper

P. sundaranvar.vidarbhaiRao & Menon (1964). Comparable Cretaceous (Maastrichtian).
to Cocos nuciferaL. Mohgaonkalan, District Nyparoot(Verma, 1974). Mohgaonkalan, District Chhindwara,
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. Madhya Pradesh. Deccan Intertrappeans. Upper
Upper Cretaceous (Maastrichtian). Cretaceous (Maastrichtian).

P. superbumTlrivedi & Verma (1971a). Keria, District Rhizopalmoxylon borassoidésasthiet al.(1996). Affinity
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. with BorassusL. Nawargaon, District Wardha,
Upper Cretaceous (Maastrichtian). Maharashtra. Deccan Intertrappeans. Upper Cretaceous

P. surangeiLakhanpal (1955). Keria, District Chhindwara, (Maastrichtian).

Madhya Pradesh. Deccan Intertrappeans. Upp®&: singulareBondeet al. (In press). Coralloid aerial roots

Cretaceous (Maastrichtian). comparable taPhoenix sylvestrigL.) Roxb. and

P. takliensé&apgate (1995). ComparableKentiaBlume (?) Hyphaene dichotom#&White) Furtado Nawargaon
Takli near Nagpur, Maharashtra. Deccan Intertrappeans. District Wardha, Maharashtra. Deccan Intertrappeans.
Upper Cretaceous (Maastrichtian). Upper Cretaceous (Maastrichtian).

P. taroidesAmbwani & Mehrotra (1989). Comparable toR. sundaranviahabale (1966), Mahabale & Rao (1973). Kateru,
Coryphal. (?). Ghughua, District Mandla, Madhya District East Godavari, Andhra Pradesh. Deccan
Pradesh. Deccan Intertrappeans. Upper Cretaceous Intertrappreans. Upper Cretaceous (Maastrichtian).
(Maastrichtian).

P. trabeculosunBahni (1964). Saugor (?Sagar), Madhy#etioles
Pradesh. Deccan Intertrappeans. Upper Cretaced®arapalmocaulon costapalmaturf= Palmocaulon

(Maastrichtian). costapalmatuniulkarni & Patil, 1977) Bonde (1987).
P. umariens®ode (1935). Mohgaonkalan, District Chhindwara, = Comparable to costapalmate palms. Nawargaon, District
Madhya PradesiNomen nudum. Wardha, Maharashtra. Deccan Intertrappeans. Upper

P. vaginatuntuleria & Mehrotra (1999). Binori Reserve Forest,  Cretaceous (Maastrichtian).

District Seoni, Madhya Pradesh. DeccarP. hyphaeneoide& Palmocaulon hyphaeneoid&hete &
Intertrappeans. Upper Cretaceous (Maastrichtian). Kulkarni, 1980) Bonde (1987). Comparabléfyphaene

P. wadiaiSahni (1931, 1964). Taranagri near Jammu, Upper Gaertn Nawargaon-Maragsur, District Wardha,
Siwalik (Pliocene); Prasad (1987). Kalagarh, District Pauri  Maharashtra. Deccan Intertrappeans. Upper Cretaceous
Garhwal, Uttar Pradesh. Lower Siwalik (Miocene). (Maastrichtian).

Palmoxylorsp. cf.Phoenix(Mahabale, 1959). Mohgaonkalan,P. surangeBonde (1987). Umaria, District Mandla, Madhya
District Chhindwara, Madhya Pradesh. Deccan Pradesh. Deccan Intertrappeans. Upper Cretaceous
Intertrappeans. Upper Cretaceous. (Maastrichtian). [Trivedi & Verma (1981) considers

Palmocaulon raciMenon (1964) andPalmocaulon

PLATE 2 >
a. Cross section oRhodospathodendron tomlinsonii. e. Cross section of the gramineous st€mimites eleusineoides
b. Liliaceous cormEriospermocormus indicushowing nodes, through internode.
internodes and root scars. f. Gramineous graingsraminiocarpon mohgaoense.
C. Cross section of (2) showing cortical and vascular regions. g. Pandanus eocenicdateaf showing spines on both margins.
d. Reconstruction of infructiscencéiracarpon hexaspermum h. Reconstruction of inflorescenddenocotylostrobus bracteatus.

showing crowded fruits on unbranched axis i Vertical section of flowerBeccananthus savitrii
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mahabaleMenon (1965) as parts @fyclanthodendron District Chhindwara, Madhya Pradesh. Deccan
sahniiand not palm petioles]. Intertrappean beds. Upper Cretaceous (Maastrichtian).

Phoenicicaulon mahabal@ondeet al.(2000). Leaf base M. mohgaonensé€Mahabale, 1966) Kumaran (1994).
comparable tdPhoenixL. Umaria, District Mandla, Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Madhya Pradesh. Deccan Intertrappeans. Upper Deccan Intertrappean beds. Upper Cretaceous
Cretaceous (Maastrichtian). (Maastrichtian).

Sabalocaulon intertrappeunirivedi & Verma (1981). Malpophyllumsp. (Chaudhari, 1969) comb. nov. Banog Grahat,
Comparable t&abalAdans.(?)Mohgaonkalan, District Himachal Pradesh, Kasauli Series. Lower Miocene.
Chhindwara, (Maastrichtian). Deccan Intertrappeanslypafruticans Wurmb. (Kulkarni & Phadtare, 1980). Leaf
Upper Cretaceous (Maastrichtian). epidermis. Dharmashala, District Ratnagiri, Maharashtra.

Miocene.

Leaf Impressions NypafruticansWurmb. (Mehrotraet al.,2003). Leaf fragment.

Amesoneuron borassoid&onde (1986b). Comparable to Makum Coalfield, Assam. Tikak Parbat Formation.
BorassusL. Mohgaonkalan, District Chhindwara, Oligocene/ Lower Miocene.

Madhya Pradesh. Deccan Intertrappeans. Upp®@almacites khariensisakhanpal & Guleria (1982). Palmate
Cretaceous (Maastrichtian). leaf fragment. Kharinadi bed, Goyela, District Kachchh,

A. deccanensiSuleria & Mehrotra (1999). Fragmentary pinnate  Gujarat. Khari Series. Lower Miocene.
leaf. Palmacitesp. (Mehrotra & Mandaokar, 2000). Leaf fragment.
(=A. deccanensidlehrotra, 2000a). Manmow, Tirap District, Arunachal Pradesh. Oligocene.
(= A. lakhanpaliiMehrotra, 2000a). Palmophyllum mohgaonenbtahabale (1966). Basal part of

Binori Reserve Forest, District Seoni; Ghughua, District  leaf with spines comparableRtoenix.. Mohgaonkalan,
Mandla, Madhya Pradesh. Upper Cretaceous District Chhindwara, Madhya Pradesh. Upper Cretaceous
(Maastrichtian); Tura Formation; Nangwalbibra near  (Maastrichtian).

William Nagar, District East Garo Hills, Meghalaya.Phoenicites indic&uleriaet al.(2005). Pinnate leaf fragment.

Palaeocene. Upper Disang, Bijang, Imphal Valley, Manipur. Late
A. manipurensi&uleriaet al.(2005). Upper Disang; Bijang, Eocene.

Imphal Valley, Manipur. Late Eocene. P. lakhanpaliiGuleria & Mehrotra (1999). Pinnate leaf fragment.
A. sahniiGuleriaet al.(2000). Kasauli Hills, District Solan, Binori Reserve Forest, District Seoni, Madhya Pradesh.

Himachal Pradesh. Kasauli Formation, Lower Miocene. Upper Cretaceous (Maastrichtian).

A.siwalicaPrasad (2006) Fragmentary plicate leaf. Ranital neBr siwalikensif=Ramanujamipalmaephyllum siwalikensis
Jawalamukhi, Himachal Pradesh. Siwalik Formation.  Banerjeeet al.,2005) comb. nov. Pinnate leaf. It could be
Middle Miocene. a leaf ofPhoenicite8Brongniart (1828) as per the revision

Borassoid palm leaf (Trivedi & Chandra, 1971a). made by Read & Hickey (1972). Darjeeling Foothills,
Mohgaonkalan, District Chhindwara, Madhya Pradesh.  Geabdat Formation, Middle Siwalik, Miocene.

Deccan Intertrappeans. Upper CretaceouSabalitesp. (Bose & Sah, 1964). Leaf fragment comparable

(Maastrichtian). to SabalAdans. (?) . Laitryngew, Jaintia Hills, Assam.
Cocos nucifer&. (Mahabale & Rao, 1968). Leaflets. Bommuru, Lower-Middle Eocene.
Andhra Pradesh. Late Tertiary. Sabalitesp. (Mathueet al.,1996). Leaf fragment. Timber Trail

Livistona wadial akhanpakt al.(1983). North East of Hemis Resort, Kalka-Shimla Highway, District Solan, Himachal
Gompa, Ladakh, Jammu & Kashmir. Hemis Conglomerate. Pradesh. Kasauli Formation. Lower Miocene.
Late Eocene-Oligocene. Sabalophyllum livistonoideBonde (1986a). Permineralized
Malpophyllum dakshinens@g Palmophyllum dakshinense leaf segment (rib & lamina) comparable ltivistona
Achuthan, 1968) Kumaran (1994). Mohgaonkalan, chinensis R.Br. Nawargaon, District Wardha,

PLATE 3 —

a. Reconstruction of vegetative axis Balmoxylon(Cocog ensheathed with young leaves, leaf bases and a peduncle.

sundaramwith rooting base. f. Cross section of stem of (4) showing fibrovascular bundles.
b. Mahabalea phytelephantoidesa juvenile palm axis with root- g. Cross section of a palm petioldParapalmocaulon surangei

ing region, condensed stem and a crown. h. Cross section oPhoenicicaulon mahabalei sheathing leaf
C. Cross section of (2) through crown region showing trimerous base.

arrangement of young leaves. i a palm rachilla- Arecoideostrobus mooravith flowers in the
d. Appamahabalea uhli+ entire soboliferous matured acaulescent pits.

palm with rooting region- stem proper and apex. j Cross section of9) showing vascular anatomy of rachilla and

e. Cross section of (4) through crown region showing stem apex a floral pit.
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Maharashtra. Deccan Intertrappeans. Upper Cretaceduspalasundarensi8onde (1995). Mohgaon-Palasundar,

(Maastrichtian). District Mandla, Madhya Pradesh. Deccan
Trachycarpus ladakhendiskhanpakt al.(1984). Comparable Intertrappeans. Upper Cretaceous (Maastrichtian).

to TrachycarpusH. Wendl. Puga, Ladakh, Jammu & A. prismaticumAgarwal et al. (2007). Arecoid palms.

Kashmir. Liyan Formation. Miocene. Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Zalaccites jaintiensiBarman & Daura (1970). Unsegmented Deccan Intertrappeans. Upper Crateceous

pinnate leaf comparable &alacca=ZalaccaRumph.ex (Maastrichtian).

Blume) Reinw. (?). Cherra Sandstone at Tkhiah , Distri@arpolithus striatusJain & Dayal (1966). Mohgaonkalan,

United Khasi and Jaintia Hills, Assam. Palaeocene. District Chhindwara, Madhya Pradesh. Deccan

Compressed bark / Leaf sheath / Shoot with crown of leaves — Intertrappeans. Upper Cretaceous (Maastrichtian).
Fragmentary remains (Chatterjee & Bhattacharya, 196%)ocos intertrappeansRatil & Upadhye (1984). Comparable

Neyveli, District South Arcot, Tamil Nadu. Miocene to Cocod.. (?). Its resemblance witocod.. is doubtful
as the characteristic ‘three pores’ have not been observed.
Inflorescence axis & flowers Mohgaonkalan, District Chhindwara, Madhya Pradesh.
ArecoideostrobumooreiBonde (1996). Rachilla with flowers Deccan Intertrappeans. Upper Cretaceous

comparable to Arecoid palms. Nawargaon, District  (Maastrichtian).

Wardha, Maharashtra. Deccan Intertrappeans. Upp€r pantii Mishra (Mishra, 2003; Tripathet al., 1999). Its
Cretaceous (Maastrichtian). resemblance witlCocos nuciiferd.. is doubtful as the
Deccananthus savitriChitaley & Kate (1974). Flower. characteristic ‘three pores’ have not been observed (?).
Mohgaonkalan, District Chhindwara, Madhya Pradesh.  Amarkantak, Madhya Pradesh. Deccan Intertrappeans.

Deccan Intertrappeans. Upper Cretaceous Upper Cretaceous (Maastrichtian).

(Maastrichtian). C. plumosa, C. coronatéMahabale & Rao, 1968). Fruit
Palmostroboxylon arengoidumAmbwani (1984a). impression. Bommuru near Rajahmundry, Andhra

Inflorescence axis resembliryengalabill. ex DC. Pradesh. Oligocene-Miocene.

Ghughua, District Mandla, Madhya Pradesh. Deccad. sahniiKaul (1951). Comparable t8ocosL. Kapurdi,

Intertrappeans. Upper Cretaceous (Maastrichtian). Jodhpur, Rajasthan. Early Tertiary - Eocene.
Palmostroboxylon indicunBiradar & Bonde (1979). Eugeissonocarpon indicur8hinde & Kulkarni (1989).

Inflorescence axis comparabldéiboenixd.. Dongargaon, Resemblance witltugeissonaGriff. Pawas, District

District Chandrapur, Maharashtra. Deccan Ratnagiri, Maharashtra. Ratnagiri Lignite. Miocene.
Intertrappeans. Upper Cretaceous (Maastrichtian). Hyphaeneocarpon indicuBandeet al.(1982). Resemblance

P. sahniiBonde (1995). Inflorescence axis. Mohgaon-  with Hyphaene&saertn. Ghughua near Shahpura, District
Palasundar, District Mandla, Madhya Pradesh. Deccan Mandla, Madhya Pradesh. Deccan Intertrappeans. Upper
Intertrappeans. Upper Cretaceous (Maastrichtian). Cretaceous (Maastrichtian).

P. umariens®onde (1990). Inflorescence axis. Umaria, DistricNypa aff. fruticans Wurmb (Nypa burtini [Brongniart]
Mandla, Madhya Pradesh. Deccan Intertrappeans. Upper Ettingshausen) (Emended —Tralau, 1964; Chitaley &

Cretaceous (Maastrichtian). Nambudiri, 1995).
(=Nipadites compressuRode, 1933; Sahni, 1937).

Fruits Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Areca intertrappeeSenad & Paradkar (1989). Affinity with Deccan Intertrappeans. Upper Cretaceous

Arecal. (?). Mohgaonkalan, District Chhindwara, (Maastrichtian).

Madhya Pradesh. Deccan Intertrappeans. Upper (=Nipadites hindi Rode, 1933; Sahni, 1937).

Cretaceous (Maastrichtian). Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Arecoidocarpon kulkarniBonde (1990a). Affinity with Deccan Intertrappeans. Upper Cretaceous

Arecoid palms. Mohgaonkalan, District Chhindwara,  (Maastrichtian).
Madhya Pradesh. Deccan Intertrappeans. Upper (=Nipa sahniiLakhanpal, 1952). Kalaichar, Garo Hills,

Cretaceous (Maastrichtian). Assam. Miocene.
PLATE 4 H
a. Trachycarpus ladakhensis lamina of a palmate palm leaf. e. Hyphaenocarpon indicuraross section showing fruit wall and
b. Amesoneuron borassoidesa borassoid palm leaf with parallel single seed.
veins and rectangular areoles. f. Longitudinal section of fruitArecoidocarpon palasundarensis
C. Endocarp impression of a fru@ecos sahnii. showing fruit and seed with incipient rumination.
d. Cast of the fruitNypa aff. fruticans (N. sahni). g. Longitudinal section of flowebeccananthus savitrishowing

perianth, anthers and carpel.
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(=Nipaditessp. Bhattacharya, 1967). Cherrapunji andlahabalea phytelephantoid&onde (In press). Juvenile
Laitryngew in Khasi and Jaintia Hills , Assam. Lower- baby palm axis with roots, condensed stem, apex, petioles

Middle Eocene. and leaves. Affinity with Phytelephantoid palms. Umaria,
Nypa fruticansWurmb. (Mehrotraet al., 2003). Tikak District Mandla, Madhya Pradesh. Deccan
Parbat and Upper Bhuban formations; Makum and Dilli-  Intertrappeans. Upper Cretaceous (Maastrichtian).
Jeypore coalfields, Assam and Stone Quarry near Kolasib,
Mizoram. Oligocene,-Lower Miocene. Cannaceae

Palmocarpon arecoidddehrotra (1987). ComparableAceca Cannaites intertrapped@rivedi & Verma (1971b). Pseudostem
L. Its affinities withArecalL. or even with arecoid palms comparable tacCannalL. Mohgaonkalan, District

is doubtful (Bondet al, 1990a). Samnapur near Nainpur, Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
District Mandla, Madhya Pradesh. Deccan  Upper Cretaceous (Maastrichtian).
Intertrappeans. Upper Cretaceous (Maastrichtian).
P. cocoidedviehrotra (1987). Comparable@wcosL. (?). Its  Cyclanthaceae ( ?)
resemblance witocosor even with Cocosoid palms is Cyclanthodendron sahnisahni & Surange (Rode, 1933,
doubtful as the characteristic ‘three pores’ have not been 1933a; Sahni, 1937; Shukla, 1950; Sahni & Surange, 1953;
observed (Bonde, 1990a). Ghughua near Shahpura, Chitaley, 1956; Ramanujam, 1959; Rao & Menon, 1963;
District Mandla, Madhya Pradesh. Deccan Jain, 1964a; Trivedi & Verma, 1972a, b, 1978; Paradkar &
Intertrappeans. Upper Cretaceous (Maastrichtian). Chitaley, 1978; Bonde, 1985; Verma & Upadhay, 1989).
P. compressurfRode, 19335ahni (1937). Mohgaonkalan, Trivedi & Verma (1981) considerBalmocaulon raoi
District Chhindwara. Deccan Intertrappeans. Upper  Menon (1964) &Palmocaulon mahabal®&lenon (1965)

Cretaceous (Maastrichtian). as parts ofCyclanthodendrorstem. Biradar & Bonde

P. coryphoidiumShete & Kulkarni (1985). Comparable to (1990) revised the taxon based upon the organic
Coryphoid palms. Nawargaon, District Wardha, occurrences of stentyclanthodendron sahn8ahni &
Maharashtra. Deccan Intertrappeans. Upper Cretaceous Surange) with pseudosterlsocaulon indicundain,
(Maastrichtian). 1964a) and petioleHeliconiaites mohgaoensigivedi

P. indicumPrakash (1960). Mohgaonkalan, District & Verma, 1972a, b) and inflorescence axis with fruits
Chhindwara, Madhya Pradesh. Deccan Intertrappeans. (Tricoccites trigonuniRode, 1933). They had suggested,
Upper Cretaceous (Maastrichtian). Cyclanthodendron sahnis a woody plant having

P. insigneMahabale (1950). Comparabledocos like palms. underground soboliferous rhizomatous stem with aerial
Mohgaonkalan, District Chhindwara, Madhya Pradesh.  continuation having pseudostdviusocaulon indicum
Deccan Intertrappeans. Upper Cretaceous petioleHeliconiaiteamohgaoensiand inflorescence axis
(Maastrichtian). bearing Tricoccites trigonumfruits showing its

P. mohgaoens®rakash (1955). Mohgaonkalan, District Protoscitamineanffinity (combination of characters of
Chhindwara. Madhya Pradesh. Deccan Intertrappeans. Strelitziaceae, Heliconiaceae & Musaceae).
Upper Cretaceous (Maastrichtian). Mohgaonkalan, District Chhindwara, Madhya Pradesh.

P. splendidunilrivedi & Chandra (1973). Mohgaonkalan, Deccan Intertrappeans. Upper Cretaceous
District Chhindwara. Madhya Pradesh. Deccan (Maastrichtian).

Intertrappeans. Upper Cretaceous (Maastrichtian).

P. sulcatumPrakash (1960)Mohgaonkalan, District Cyperaceae
Chhindwara, Madhya Pradesh. Deccan Intertrappear@yperaceocarpon sahridutta & Ambwani (2005a). Fruit -
Upper Cretaceous (Maastrichtian). Achene. Mohgaonkalan, District Chhindwara, Madhya

Palmocarporsp. Mehrotra (1987). Ghughua near Shahpura, Pradesh. Deccan Intertrappeans. Upper Cretaceous
District Mandla, Madhya Pradesh. Deccan (Maastrichtian).

Intertrappeans. Upper Cretaceous (Maastrichtian).  Cyperaceoxylon intertrappeauthitaley & Patel (1970). Stem
with leafsheaths and roots. Mohgaonkalan, District

Entire palm plant axis Chhindwara, Madhya Pradesh. Deccan Intertrappeans.

Appamahabalea uhliBonde (In press). Soboliferous Upper Cretaceous (Maastrichtian).
acaulescent palm axis with roots, stem, petioles, leav8sirpus lacustrid.. (Carter, 1852). Impressions. Worli &

and inflorescence axes. Affinity witPhonex_.. Umaria, Malabar Hills, Bombay, Maharashtra. Upper Cretaceous.
District Mandla, Madhya Pradesh. DeccarScirpusoxylonindicurBhete (1989). Rhizome comparable to
Intertrappeans. Upper Cretaceous (Maastrichtian). ScirpusL. Nawargaon, District Wardha, Maharashtra.

Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian).
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Heliconiaceae Musocaulon indicundain (1964a). Pseudostem comparable

Heliconiaites mohgaoensisivedi & Verma (1972a, b). Petiole to MusalL. Biradar & Bonde (1990) transferred to
comparable tdHeliconia L. Biradar & Bonde (1990) Cyclanthodendron sahniiSahni & Surange.
transferred toCyclanthodendron sahnisahni & Mohgaonkalan, District Chhindwara, Madhya Pradesh.

Surange. Mohgaonkalan, District Chhindwara, Madhya Deccan Intertrappeans. Upper Cretaceous
Pradesh. Deccan Intertrappeans. Upper Cretaceous (Maastrichtian).

(Maastrichtian). Musophyllum indicunPrakastet al.(1979). Leaf impression
comparable toMusa L. Mohgaonkalan, District
Liliaceae Chhindwara, Madhya Pradesh. Deccan Intertrappeans.

Eriospermocormus indicuBonde (2005). Corm comparable Upper Cretaceous (Maastrichtian).
to Eriospermum abyssinicuBeker. Nawargaon, District Musostrobocaulon skutchBonde (In press). Inflorescence
Wardha, Maharashtra. Deccan Intertrappeans. Upper axis comparable tdusalL. Mohgaonkalan, District
Cretaceous (Maastrichtian). Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Liliaceopushpam deccarilarkhede & Patil (2006). Flower Upper Cretaceous (Maastrichtian).
not assigned to any extant taxon. Mohgaonkalan, District
Chhindwara, Madhya Pradesh. Deccan Intertrappearandanaceae

Upper Cretaceous (Maastrichtian). Pandanaceoxylon kulkarniRatil & Datar (2002). Rhizome
Liliaceous inflorescence Bonde & Kumaran (1993).  withroots comparable andanus.. Nawargaon, District
Inflorescence, Flowers witMatanomadhiasulcites Wardha, Maharashtra. Deccan Intertrappeans. Upper

pollen grains. Bonde & Kumaran (1994) rejected the  Cretaceous (Maastrichtian).
objection taken by Awasthi & Mehrotra (1994) for itsPandanus eocenicuGuleria & Lakhanpal (1984). Leaf

affinity with Liliaceae. Umaria, District Mandla, Madhya impression. Panandhro, District Kutch, Gujarat. Lower
Pradesh. Deccan Intertrappeans. Upper Cretaceous Eocene.
(Maastrichtian). Pandanusocarpon umarienBende (1990). Fruit comparable
to PandanusL. Umaria, District Mandla, Madhya
Marantaceae Pradesh. Deccan Intertrappeans. Upper Cretaceous
Donax kasauliensiSrivastava & Guleria (2004). Leaf (Maastrichtian).

impression. Near MES water works, Kasauli, District
Solan, Himachal Pradesh. Kasauli Formation. LowdPoaceae (Gramineae)

Miocene. Bamboo sp. (Lakhanpat al.,1986). Leaf & culm impressions.
D. lishensis(= Clinogyne lishensi&\ntal & Prasad, 1995) Ranital, District Kangra, Himachal Pradesh. Lower Siwalik.
Srivastava & Guleria (2004). Leaf comparabl®tmax Miocene.

dichotoma(= Clinogyne dichotom&alisb). Lish river Bambusa siwalikeAwasthi & Prasad (Prasad, 1994). Leaf
near Bagrakot, District Darjeeling, West Bengal. Middle  impression comparable tBambusa tuldaRoxb.
Siwalik. Middle Pliocene. Kathgodam, Himalayan foot hills, Uttar Pradesh. Siwalik
D. ovatus(=Clinogyne ovatusAwasthi & Prasad, 1990). Formation. Middle Miocene.
Srivastava & Guleria (2004). Leaf impression. Near MEBambusasp. (Antal & Awasthi, 1993). Leaf & culm
water works, Kasauli, District Solan, Himachal Pradesh.  impressions. Ghish & Ramthi rivers near Oodlabari,
Kasauli Formation.Lower Miocene. District Darjeeling, West Bengal. Lower/ Middle Siwalik.
D. ovatus(Awasthi & Prasad, 1990; Arya & Awasthi, 1995) Miocene-Pliocene.
Srivastava & Guleria (2004). Shiv Shakti Temple, KasaulBambusasp. (Guleriaet al., 2005). Bark. Upper Disang,
District Solan, Himachal Pradesh. Kasauli Formation.  Keirambi, Imphal Valley, District Imphal, Manipur. Late

Lower Miocene. Eocene.
Culmites cutchensBahni (1964). Locality & Age -Unknown
Musaceae (may be from North of Kaira Fort, Kutch, Gujarat).
Musa cardiospermun(=M. cardiosperma Jain (1964). (= C. deccanensiBaradkar (1975). Stem axis with leafsheaths
Callistemonites indicuBandeet al.,1986); Bandet al. infected with fungus Chlamydosporites gramineum
(1993). Fruit comparable tdusal. (?). Manchester & Paradkar. Mohgaonkalan, District Chhindwara, Madhya

Kress (1993) excluded from Musaceae but retained in Pradesh. Deccan Intertrappeans. Upper Cretaceous
Zingiberales (Scitamineae). Mohgaonkalan, District  (Maastrichtian).

Chhindwara, Madhya Pradesh; Ghughua, Distrid®. eleusineoideBonde (1986). Culm with a swollen node &
Mandla, Madhya Pradesh. Deccan Intertrappeans. Upper bud comparable tBleusineGaertn. Nawargaon, District
Cretaceous (Maastrichtian).
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Wardha, Maharashtra. Deccan Intertrappeans. Upper

Cretaceous (Maastrichtian).

Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Upper Cretaceous (Maastrichtian).

C. mohgaoens&heikh & Kolhe (1998). Mohgaonkalan, Smilaxsp. (Lakhanpal & Dayal, 1966). Leaf. Jawalamukhi,

District Chhindwara, Madhya Pradesh. Deccan

Intertrappeans. Upper Cretaceous (Maastrichtian).

Punjab. Lower Siwalik. Miocene.

Elymus deccanensiBatil & Singh (1984). PseudostemSparganiaceae
comparable t&lymus interruptuBuckl. Mohgaonkalan, SparganiunMahabale (1953). Leaf, stem, roots, inflorescence

District Chhindwara, Madhya Pradesh. Deccan

Intertrappeans. Upper Cretaceous (Maastrichtian).
Festucophyllites intertrappeaengatil & Singh (1984).
Pseudostem comparableRestucal.. Mohgaonkalan,

District Chhindwara, Madhya Pradesh. Deccan

Intertrappeans. Upper Cretaceous (Maastrichtian).
Glycerioxylon mohgaonendeivedi & Bajpai (1982). Stem

& fruits comparable té&parganiuml.(?). Sparganium

L. is a temperate taxon. Its occurrence in the Deccan
Intertrappeans is doubtful. Mohgaonkalan, District
Chhindwara & Rama Kona, District Sausar, Madhya
Pradesh. Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian).

comparable td@slyceria R.Br. Mohgaonkalan, District Typhaceae
Chhindwara, Madhya Pradesh. Deccan Intertrappeamserophyllites intertrappedaChitaley & Patil (1970). Leaf

Upper Cretaceous (Maastrichtian).

Graminocarpon mohgaoen&aitaley & Sheikh (1971). Fruit-
caryopsis comparable Taiticum vulgareVill. , infected
with fungusHelminthosporites mohgaoenGaitaley &

Sheikh. Mohgaonkalan, District Chhindwara, Madhya

comparable tdlypha angustatd8ory & Chaub. (?).
Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian).

Pradesh. Deccan Intertrappeans. Upper CretaceaoXygidaceae

(Maastrichtian).
G. stellatusDutta & Ambwani (2005). Fruit - caryopsis.

Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Cretaceous

Deccan Intertrappeans.
(Maastrichtian).

Upper

Axis of Xyridaceae (Patil, 1979). Comparablefichlyphila

Maguire & Wurdack (?). Mohgaonkalan, District
Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Upper Cretaceous (Maastrichtian).

Gramineous leaf (Navale, 1973, 1974). Neyveli, District Souttingiberaceae

Arcot, Tamil Nadu, Cauvery Basin. Miocene.
Hygrorhizos deccanifrivedi et al.(1985). Root comparable
to HygroryzaNees Mohgaonkalan, District Chhindwara,

Madhya Pradesh. Deccan Intertrappeans. Upper

Cretaceous (Maastrichtian).

Amomocarpum affin&ahni (1964). Fruit comparable with

AmomurL. Locality and Horizon unknown. Probably
Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian).

Poacites kasauliensBrivastava & Guleria (2004). Kasauli, Fossils with uncertain affinities

District Solan, Himachal Pradesh. Lower Miocene.

Jammu & Kashmir, Murree Series. Miocene.

Monocotylostrobus bracteatuiskhanpakt al.(1975, 1982);
P. rajaoriensisSahni (1964); Mathur (1978). Rajaori, Poonch,

Bande (1993). Inflorescence comparable to Palmae and
Liliaceae. Bonde (1996) suggested its affinity with

P. sivalicusSahni (1964). Garala-Gorah road, Sudnatti, Poonch, Arecaceae than Liliaceae. Mohgaonkalan, District

Jammu & Kashmir. Lower Siwalik. Miocene.
Poacitessp. A, sp. B, sp. C. (Mathwet al., 1996). Leaf

Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Upper Cretaceous (Maastrichtian).

impressions. Near Kumarhatti, Kalka- Shimla HighwaySahnipushpam shuklag Sahnipushpam glandulosum

District Solan, Himachal Pradesh. Dagshai Formation.

Oligocene.
Phytolith morphotypesMatleyites indicum, Vonhueneites

papillosum, Pipernoa pearsalla, Chitaleya deccana,
Thomassonites sinuatum, Eliasundo lameti, Jainium

pisdurensis, Stebbinsana intertrappd@rasadet al.

Prakash, 1956) Verma (1956); Prakash & Jain (1963);
Chitaley (1964). Flower comparable with Araceae,
Arecaceae, Cyclanthaceae, Myrtaceae, Sonneratiaceae.
Mohgaonkalan, District Chhindwara, Madhya Pradesh.
Deccan Intertrappeans. Upper Cretaceous
(Maastrichtian).

(2005) - recovered from Dinosaur coprolites. Pisdurdriloculocarpon mahabaleKapgate (1990). Triangular,

District Chandrapur, Maharashtra. Late Cretaceous.

Smilacaceae
Smilacites mohgaoensi&ambudiri (1966a). Leaf impression
comparable tSmilaxL. (?). Mohgaonkalan, District

trilocular capsule. Affinity with Amaryllidaceae, Liliaceae

& Commelinaceae (?). Mohgaonkalan, District
Chhindwara, Madhya Pradesh. Deccan Intertrappeans.
Upper Cretaceous (Maastrichtian).
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Velamenorhizos intertrappeanBarlinge & Paradkar (1978). of a palm. However, it lacks a definite midrib and cross veins
Monocotyledonous roots with velamen tissue. It coul{Read & Hickey, 1972; Doyle, 1973). Read & Hickey (1972)
be a root of Orchidaceae, Araceae, Arecaceaeonsiders it to be a Cycadophyte. Tidwellal. (1977)
Mohgaonkalan, District Chhindwara, M.P. Deccanmeconstructed a 60 cm tall plant2dnmiguelia lewisinaving
Intertrappeans. Upper Cretaceous (Maastrichtian).  helically arranged broad elliptical leaves with acute apex,
clasping base and plicate lamina with four orders of parallel
DISCUSSION veins, on a conical woody ste®ynangispadixia staminate
organ,Axelrodiaa pistillate organ and suggested its affinity
Fossil monocotyledons have been recorded asth Veratrumof Liliaceae. Cornet (1986, 1989) referred it as a
impressions, compressions and permineralizations of differgarimitive angiosperm that shares features of monocotyledons
plant parts. Resolution of these elements to their extastd dicotyledons. Martiret al. (1993), however, think
counterparts requires well acquaintance with the morph8anmiguelisas an angiosperm ancestor.
anatomical variations in the extant flora. Fortunately, quite a Palmoxylon (Cocos) sundarafBahni, 1946; Bondet
substantial amount of data is now available. Information aal., 2004) is a reconstructed 4.5 meter tall palm stem axis with
Red Data plants is of great help in this connection (Nayar i&oting base comparable@mcos nuciferd.. Biradar & Bonde
Sastry, 1987, 1988, 1990). Anatomical analysis qfl990) reconstructed the plant @fclanthodendron sahnii
monocotyledons by Cheadle (1942), Cheadle & Uhl (1948ahni & Surange and suggested its affinity with Scitamineae
1948a), French & Tomlinson (1984), Metcalfe (1963), Tomlinsofzingiberales) combining the characters of Musaceae,
(1970, 1973, 1984), Tomlinson & Zimmermann (1967, 1969Heliconiaceae and Strelitziaceae instead of Cyclanthaceae or
Zimmermann & Tomlinson (1972) is of primary help in thdPalmaeMahabalea phytelephantoid8®nde (In press) is a
resolution of the permineralized material to a particular ordéb cm tall permineralized juvenile palm axis with adventitious
or family. Moreover, some of the major families / orders likeoots, short obconical stem crowned with a rosette of leaves
Agavaceae (Tomlinson & Zimmermann, 1969a; Zimmermarin trimerous phyllotaxy suggesting its affinity with
& Tomlinson, 1970), Araceae (Nicolson, 1960; French &hytelephagestricted now to Northern South America and
Tomlinson, 1980, 1981, 1981a, b, ¢, 1983, 1984, Keating, 2008ppamahabalea uhBonde (In press) is a 46 cm tall matured
Arecaceae / Palmae (Cormack, 1896; Drabble, 1904; Schugeboliferous acaulescent palm comparabhoenixL.
1912; Mahabale & Udwadia, 1960; Tomlinson, 1961, 1990; Palms which dominate the woody monocotyledonous
Corner, 1966; Seubert, 1996, 1996a, 1997, 1998, 1998a; Tomlinflora in fossils are represented by number of organ genera for
& Zimmermann, 1966); Commelinales — Zingiberalestem, root, leaf, inflorescence axis, rachilla, flower, fruit, seed
(Tomlinson, 1969); Cyclanthaceae (Surange, 1950; Freinchand pollen grains. Permineralized woody monocotyledonous
al., 1983; Tomlinson & Wilder, 1984); Cyperaceae (D’'Almeidastems are generally assigned to the organ gealnsoxylon
& Ramaswamy, 1948; Metcalfe, 1971); Dioscoreales (Ayens8chenk (1882) established for woods presumably belonging
1972); Helobiae (Tomlinson, 1982), Hydrocharitaceae (Ancibdg the palms. There are about 200 species throughout the world
1979); Juncales (Cutler, 1969); Pandanaceae (Zimmeraetanincluding 74 species from India. Large number of species of
al., 1974); Poaceae/Gramineae (Metcalfe, 1960); VelloziaceBalmoxylormay be parts belonging to outer or inner, basal or
(Ayensu, 1973, 1974); Xanthorrhoeaceae (Fahn, 1954) haagical region of the stem or some times parts of leaf or
been thoroughly investigated. Morpho-anatomical resolutianflorescence axis established on the basis of anatomical
of the fossils will remain incomplete without taking into accountharacters such as form and distribution of fibrovascular
of the above work. bundles, type of sclerenchyma, number of metaxylem vessels,
Archaefructus liaoningensiSunet al. (1998) andA. size and shape of phloem, presence of fibre bundles, nature of
sinensisSunet al.(2002) are the earliest record of herbaceouground tissue, structure of vessel endplate, etc. (Stenzel, 1904;
aquatic basal angiosperms (Family — Archaefructacea®hni, 1943, 1964; Mahabale, 1958). These characters are highly
belonging to lower part of the Upper Jurassic/ Lowevariable even within the genus and species of Arecaceae. Until
Cretaceous Yixian Formation of China, about 124.6 millioone is familiar with and takes into account the variability of
years old. The other well known plants Brésca reynoldsii these characters in different parts of the same species and in
Retallack & Dilcher (1981}),esqueria elocat&rane & Dilcher different species in the genus and tests it statistically, the
(1984),Archaeanthus linnenbergdbilcher & Crane (1984), applicability of these characters in the resolution of
Joffrea speirsiCrane & Stocky (1985);aloda delevoryana Palmoxylonto natural genera has a limited scope.
Dilcher & Kovach (1986) and others. All these reconstructions ~ Sahni (1943) in an attempt to resolve the organ genus
belong to the dicotyledons. However, monocotyledonolwalmoxylorto natural genera formulated a combined system
reconstructions are very feanmiguelia lewisBrown (1956) of classification for palms by Mohl (1845) and Stenzel (1904)
is a well known pre-Cretaceous record of a monocotyleddrased upon external morphology and shape of sclerenchyma
established for a simple large pleated leaf resembling with theeg seen in cross section. Knowledge of morpho-taxonomy
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and anatomy of these members is required for the resolutiansence of perianth remnants at the fruit apex and a single row
of the organ genera erected for different plant organst seeds in each locule of the fruit. It requires further work for
Moreover,Palmoxylonmight comprise many natural generats affinities with Musa or other members of Scitamineae
of Palmae as itis a very large family of woody plants comprisiriilanchester & Kress, 1993).
212 genera and 2779 species distributed in 5 subfamilies (Uhl Pandanus eocenic&uleria & Lakhanpal, 1984) a leaf,
& Dransfield, 1987). Some of the speciePalmoxylonas Pandanusocarpon umariengBonde, 1990) a fruit and
well could be other monocotyledons belonging to the familig8andanaceoxylon kulkarr(iPatil & Datar, 2002) is a rhizome
Agavaceae, Araceae, Boryaceae, Cannaceae, Cyperace®andanaceae. However, the rhizofandanaceoxylon
Heliconiaceae, Musaceae, Pandanaceae, Poaceae, \elloziaéegiearnii appears to be a rhizome of Scitamineae or Araceae.
Zingiberaceae and others. A combined system suggestedityeeds reinvestigation in the light of the work done by Cheadle
Bondeet al. (In press) based upon terminologies used b§ Uhl (1948) and French & Tomlinson (1980, 1981, 1981a, b, c,
Mahabale & Udwadia (1960) and Seubert (1997) will be feasibl®83, 1984; Tomlinson, 1969).
to resolve the artificial genughizopalmoxylorGothan.R. Viracarpon Sahni is a pedunculate, spiny, aggregate
borassoidegwasthiet al.(1996) is a palm root comparable tofructification consisting a unbranched central axis bearing
extant palm genuBorassusR. singulareBondeet al. (In  densely arranged, sessile, ebracteate, hexangular fruits with
press) is a aerial mantle of coralloid roots comparable single seed in each locule, arranged in longitudinal rows; ovary
Hyphaene dichotom&urtado andPhoenix sylvestrid. inferior, outer wall of ovary extends upwards in six perianth
SabalocaulonTrivedi & Verma, ParapalmocaulorBonde, lobes, forming a cup like structure, free apically and conate
Phoenicicaulon Bonde et al. are the petioles; basally with a vertical ridge running the entire length of the
PalmostroboxylomBiradar & Bonde is a inflorescence axis;middle of the inner surface of each lobe, margin of lobes
ArecoideostrobuBonde is a rachillafocos sahniKaul (1951) thickened, inside of the lobes densely covered with long hairs.
andC. pantiiMishra (2003)HyphaeneocarpoBandeet al. These combined characters are not known in any of the extant
(1982) andNypa aff. fruticans Wurmb (Nypa burtini family. Viracarponmay represent an extinct family. Further
[Brongniart] Ettingshausen; Emended by Tralau, 1964yvork on vegetative parts associated wittacarponwould
(=Nipadites compressi®ode, 1933; Sahni, 193/M\ipadites help to come nearer to its relationship with the extant members.
hindi Rode, 1933; Sahni, 1937M\i#pa sahniiLakhanpal, 1952; RhodospathodendraomlinsoniiBonde (2000) is a viny
=Nipaditessp. Bhattacharya, 1967) are the fruits comparabgerial axis resemblinghodospathaf AraceaeRhizocaulities
with those ofCocos, Hyphaenand Nyparespectively. palaeocenicudehrotra (2003) is a rhizome comparable to
EugeissonocarpaBhinde & Kulkarni (1986)Arecoidocarpon AglaonemaSchott However, it looks like a rhizome of
Bonde (1990) are the fruits comparableEiogeissonaand  Zingiberaceae.
ArecarespectivelyDeccananthus savitriChitaley & Kate Glycerioxylon mohgaoensisivedi & Bajpai (1982) is a
(1974) is a flower showing its affinity with Palmae. Mahabalgramineous culm comparable @lyceria Festucophyllites
(1978) considers Indo-African region as one of the centre iotertrppeaens@atil & Singh (1984) anBlymus deccanensis
the origin ofCocos Occurrence o€ocos, Hyphaene, Nypa Patil & Singh (1984) are the pseudostems comparable to
and other coastal/marine elements in the Deccan Intertrappésdrophytic membefFestuca ovinalL. and ElymusL.
sediments suggest the transgression of sea arm in CenteapectivelyCulmites eleusineoidéddonde (1986) is a stem
India (Sahni, 1946; Kaul, 1951, Bareteal., 1981, 1982; Bande, with thin culm, swollen node and dormant bud comparable to
1992; Bonde & Kumaran, 2002; Bondeal., 2004, 2008; EleusineGaertn Graminocarpon mohgaoensghitaley &
Chitaley & Nambudiri, 1995). Sheikh (1971) an@. stellatuPDutta & Ambwani (2005) are the
Cyclanthodendron sahnijSahni & Surange, 1953; caryopsis type of grains. Poaceae is considered to be originated
Biradar & Bonde, 1990) is a rhizomatous soboliferous the Upper Cretaceous Period based upon the occurrences
Scitamineous plant of medium height (2-3 m) having woodyf generalized modern appearing grasses (Wolfe, 1978), fossil
aerial continuation covered with overlapping leaves in twpollen record (Linder, 1986) and phytoliths extracted from the
ranks with petioleHeliconiaites intertrappeapseudostem coprolites of Titanosaur sauropods (Prastal.,2005).
Musocaulon indicumand fruits Tricoccites trigonum Cyperaceoxylon intertrappeu@hitaley & Patel (1970)
Musostrobocaulon skutchonde (In press) is a musaceouss a Cyperaceous axis with stem, roots and leafsheaths.
inflorescence axis with a sheatiusophyllum indicum WhereasScirpusoxylon indicunshete (1989) is a rhizome
Prakastet al.(1979) is a Musaceous leaf wher€@nnaites comparable t&cirpusL. Cyperaceocarpon sahrnibutta &
intertrappeaTrivedi & Verma (1971) is a pseudostem ofAmbwani (2005a) is a achene type of fruit.
Canna. Musa cardiospermudain (1963) is a triangular Eriospermocormus indicuBonde (2005) is a liliaceous
multiseeded syncarpous berry comparable to the seedmdm comparable tBriospermundacq. The family Liliaceae is
banana fruit. However, the fruit exhibits several differencedso represented by the inflorescence with inaperturate,
from extantMusasuch as lack of laticifers in the pericarpmonosulcate to trichotomosulcate pollen grains resembling
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Matanomadhiasulcite§Bonde & Kumaran, 1993). ShriP.G. Gamre and Shri S.V. Chate for their help in compiling
Monocotylostrobus bracteat(isakhanpakt al.,1982; Bande, the data and scanning of the photographs.
1993) is a inflorescence showing its resemblance with Liliaceae
and Palmae. REFERENCES
Neyvelia awasthiReddy (1995) is a axis comparable to
DracaenaVand.ex L. of Agavaceae. A wood comparable téchuthan V 1968 Palmophyllum dakshinensgp. nov., a petrified

Dracaenahas also been reported earlier from the same horizon['8gment of a paim leaf from the Deccan Intertrappean beds.
Palaeobotanisi6: 103-107.

(Ambwani, 1982, 1999). Agarwal A, Ambwani K, Dutta D & Verma CL 2007. A silicified palm
fruit, Arecoidocarpon prismaticunsp. nov. from the Deccan
Future directions Intertrappean beds of Mohgaonkalan, Chhindwara District, Madhya

; ; ; Pradesh, India. Journal of Applied Biosciences 33: 32-35.
The earliest record of flowering plants from India, though wal AK & Lalitha C 1977 Palmoxylon mathuriSahni from the

. Agar
meagre, has been made from the Rajmahal Intertrappean be%%eccan Intertrappean beds of Mohgaonkalan, M.P, India.
dated to belong to the Lower Cretaceous Period (Vishnu Mittre, Geophytology7: 130-131.
1956; Tripathi & Tiwari, 1991; Tiwari & Tripathi, 1995; Sharma,Agrawal SK 1995Palmoxylon mathuriiSahni from Kachchh (Gujarat,
1997; Baneriji, 2000). These beds are very rich in Bennettitales!V-/ndia) and its stratigraphic bearingn: Pant DD (Editor)—

. . Proceedings of the Birbal Sahni Birth Centenary International
and Pentoxylales. Angiosperms are considered ascgpference: Symposium on Global Environment and Diversification
monophyletic along with the Bennettitales, Pentoxylales and of Plants through Geological Time: Birbal Sahni Centenary Volume,
Gnetales (Doyle & Donghue, 1987a, b, 1993). If we accept the Allahabad: 23-26. o
view that primitive angiosperms were monocotyledons in theynPwani K 1981.Paimoxylon arviensisp. nov. from the Deccan

. . Intertrappean beds of Nawargaon, Wardha District, Maharashtra.
vascular organization then one can look for the p,aeobotanist 27: 132-137.
monocotyledonous taxa in the Rajamahal intertrappeans asifbwani K 1981a. Borassoid fossil palm root from the Deccan Inter-
contemporary horizons belonging to the Lower Cretaceoustrappﬁan Ibedslif i\lsavlvsargaon in Wardha District, Maharashtra.
; ; eophytology 11: 13-15.
perlo_ds. Athoroth scanning ofthese beds may lead towa,&drréé‘wani K 1982. Occurrence of a fossil axis belonging to Agavaceae
the d|scovery of early record of monocotyledons. from Neyveli Lignite, south India. Geophytology 12: 322-324.

In order to understand the diversification of fossiAmbwani K 1983.Palmoxylon shahpuraensisp. nov. resembling
monocotyledonous flora, utmost care is required to be takenLicuala from the Deccan Intertrappean beds of Mandla District,
at the initial stage during the field work to look for entire plants Madhya Pradesh. Palaeobotanist 31: 52-59.

. . mbwani K 1984.Palmoxylon siltherensisp. nov. from the Deccan
especially the herbaceous elements as majority of the extan ntertrappean beds of Mandla District, Madhya Pradesh.
monocotyledons are herbaceous in nature; woody juvenile orpalaeobotanist 31: 213-217.
stemless plants having roots, stem, leaves, ianoresceneel,vaani Kd 198|4a-Palmg|S_;rgboxyl?n arer:\gcgdump-nlw a fossil

H H i i~ palm peduncle resemblingrengafrom the Deccan Intertrappean
ﬂowers.’ mfrUCtes.cence’ .fru.lts an.d seeds !n organic beds of Shahpura, Madhya Pradesh. Palaeobotanist 32: 134-139.
connections. A special attention is required to be given towarg§, yani k 1984bPaimoxylon dilacunosursp. nov. from the Deccan
the analysis of flowering, fruiting organs and their affinities Intertrappean beds of Mandla District, Madhya Pradesh.
with the extant flora as they exhibit more or less unchangedPalaeobotanist 32: 211-216.

characters emploved for phvlogenetic and environmenﬁpb_wa_ni K 1999_. Investigatit_)ns on a fossil agavaceous axis from Neyveli
pioy phylog Lignite, Tamil Nadu, India. Palaeobotanist 48: 245-250.

Interpretations. o _ Ambwani K & Mehrotra RC 1989. A new fossil palm wood from the
In the field generally we get association of roots with Deccan Intertrappean beds of Shahpura, Mandla District, Madhya
stem, leaves, inflorescences, rachillae, fruits, seeds, shade@radesh. Geophytology 19: 70-75.

flowers and pollen grains. A thorough scanning in the fiel@mPwani K & Prakash U 1983Palmoxylon ghuguensisp. nov.

. . L. resemblingChrysalidocarpusirom the Deccan Intertrappean beds
supplemented with the morpho-anatomlal characteristics MaYot Mandla District in Madhya Pradesh. Palaeobotanist 31: 76-81.
lead towards the reconstructions of tall arborescent plan{scibor E 1979. Systematic anatomy of vegetative organs of the
like Ravenala madagascarensis, Borassus flabellifer, Hydrocharitaceae. Botanical Journal of Linnean Society 78 : 237-

; i Wi 266.

Hyphaene dichotoma, Corypha _umbracullfer_a, LIVIStOn%ntaI JS & Awasthi N 1993. Fossil flora from the Himalayan Foot hills
Jenk'ns'ana' TraChycarpus martiana, Phoenix sylvestrls, of Darjeeling District, West Bengal and its palaeoecological and

Nypa fruticans, Cocos nucifera, Syagrus schizophylla, Areca phytogeographical significance. Palaeobotanist 4: 14-60.

catechu, Roystonea regia, Phytelephas macrocaefta, Antal JS & Prasad M 1995. Fossil leaf GfinogyneSalisb. from the
Siwalik sediments of Darjeeling District, West Bengal. Geophytology
24: 241-243.

. Awasthi N & Prasad M 1990. Siwalik plant fossils from Surai Khola
Acknowledgements-The author is thankful to Dr J.S.  area, western Nepal. Palacobotanist 38: 298-318.

Guleria, Birbal Sahni Institute of Pa|ae0botany' LucknowAwasthi N & Mehrotra RC 1994. A liliaceous inflorescence. Current
and anonymous referee for critical review and suggestions Science 67: 78. .

f he i y f th . Dr VS. R gg. I:lwastm N, Mehrotra RC & Khare EG 1996. A borassoid palm root from
or the improvement o _t e text; to Dr V.s. ao' IFeCON, the peccan Intertrappean beds of Wardha District, Maharashtra
Agharkar Research Institute, Pune for the facilities; and to



158 THE PALAEOBOTANIST

with critical remarks on fossil roots dichhornia. Geophytology Bonde SD 1985. Further contribution to the knowledgelméoccites

26: 57-61. trigonum Rode and its affinities. Biovigyanam 11: 65-71.
Ayensu ES 1972. Anatomy of the Monocotyledons-VI. DioscorealefBonde SD 1986. A new gramineous stem from the Deccan Intertrappean
Clarendon Press, Oxford, 182 p. Bed at Nawargaon, District Wardha, Maharashtra, India. Biovigyanam
Ayensu ES 1973. Biological and morphological aspects of Velloziaceae. 12: 39-43.
Biotropica 5: 135-149. Bonde SD 1986aSabalophyllum livistonoidegen.et sp. nov. a petrified
Ayensu ES 1974. Leaf anatomy and systematics of New World palm leaf segment from Deccan Intertrappean Bed at Nawargaon,
Velloziaceae. Smithsonian Contribution of Botany 15: 1-125. District Wardha, Maharashtra, India. Biovigyanam 12: 113-118.

Bande MB 1993Further observations on the structure and affinities oBonde SD 1986bAmesoneuron borassoidsp. nov., a borassoid palm
Monocotylostrobus bracteatusakhanpal, Prakash and Bande from leaf from the Deccan Intertrappean Bed at Mohgaonkalan, India.
the Deccan Intertrappean beds of India. Palaeobotanist 42: 78-85. Biovigyanam 12: 89-91.

Bande MB & Awasthi N 1986. New thoughts on the structure an@8onde SD 1987Parapalmocaulon surangeajen.et sp. nov. from the
affinities of Viracarpon hexaspermurSahni from the Deccan Deccan Intertrappean beds of Umaria, District Mandla, Madhya
Intertrappean beds of India. Stud. Bot. Hung. 19: 13-22. PradeshBiovigyanam 13: 78-80.

Bande MB, Mehrotra RC & Awasthi N 1993. RevisionGillistemonites Bonde SD 1990. A new palm pedundt@almostroboxylon umariense
indicus Bande, Mehrotra and Prakash from the Deccan Intertrappean (Arecaceae) and a fruRandanusocarpon umariengPandanaceae)
beds of Mandla District, Madhya Pradesh. Palaeobotanist 42: 66- from the Deccan Intertrappean beds of India.. Douglas JG &

69. Christophel DC (Editors)—Proceedings of the 3rd International

Bande MB, Mehrotra RC & Prakash U 1986. Occurrence of Australian Organization of Palaeobotany Conference, Melbourne 1988. A-Z
element in the Deccan Intertrappean flora of India. Palaeobotanist Printers, Melbourne: 59-65.

35: 1-12. Bonde SD 1990aArecoidocarpon kulkarnigen. et sp. nov., an arecoid

Bande MB, Prakash U & Ambwani K 1982 fossil palm fruit palm fruit from Mohgaonkalan, Madhya Pradesh. Palaeobotanist
Hyphaeneocarpon indicurgen. et sp. nov. from the Deccan 38: 212-216.

Intertrappean beds, India. Palaeobotanist 30: 303-309. Bonde SD 1995. A palm peduncle and fruit from the Deccan

Bande MB, Prakash U & Bonde SD 1981. Occurrenc@efssonnelia Intertrappean beds of Indién: Pant DD (Editor)—Proceedings of
and Distichoplaxin the Deccan Intertrappeans, with remarks on the the Birbal Sahni Birth Centenary International Conference:
age of Chhindwara traps and Palaeogeography of the region. Symposium on Global Environment and Diversification of Plants
Geophytology 11: 182-188. through Geological Time : Birbal Sahni Centenary VoluAlighabad:

Banerjee M, Mitra S & Das A 200Ramanujamipalmaephyllum 63-69.
siwalikensisgen.et sp. nov. foliage shoot and isolated pinnaNfpa Bonde SD 1996Arecoideostrobus moorgien.et sp. nov. a palm rachilla
palm from Siwalik sediments of Darjeeling Foothills, Eastern from the Deccan Intertrappean beds of India. Palaeobotanist 43:

Himalaya and Remarks on environmeint. Bir Bahadur (Editor)— 102-109.
Gleaning in Botanical Research — Current Scenario (RamanujaBonde SD 2000Rhodospathodendron tomlinsomgjéen. et sp. nov, an
Commemoration Volume). Dattsons, Nagpur, India: 369-387. araceous viny axis from the Nawargaon Intertrappean beds of India.

Banerji J 2000. Occurrence of angiosperm remains in an early CretaceousPalaeobotanist 49: 85-92.
Intertrappean Bed, Rajmahal Basin, India. Cretaceous Research Bbnde SD 2005Eriospermocormus indicugen. et sp. nov. (Liliales:
781-784. Eriospermaceae): first record of a monocotyledonous corm from
Barlinge SG & Paradkar SA 1978. Fossil aerial abortive root and the role the Deccan Intertrappean beds of India. Cretaceous Research 26:
of velamen.In: Dnyansagar VR, Deshpande PK & Padhye MD 197-205.
(Editors)—Recent Trends and Contacts between CytogenetidBpnde SD (In pressMahabalea phytelephantoidegen et sp. nov.,
embryology and Morphology. Today & Tomorrow Printers & first record of a juvenile palm from the Deccan Intertrappen beds of
Publishers, New Delhi: 583-587. India. Review of Palaeobotany and Palynology.

Barman G & Daura BK 197alaccites jaintiensigien.et sp. nov. from  Bonde SD (In presspppamahabalea uhligen.et sp. nov. a soboliferous
the Plateau (Cherra) sandstones of Jaintia Hills, United Khasi and acaulescent palm from the Deccan Intertrappean beds of India. Annals
Jaintia Hills District, Assam, India. Science and Culture 36: 63-64. of Botany.

Bera S & Banerjee M 1990. A new specie®afmoxylorand accretionary Bonde SD (In pressMusostrobocaulon skutchgen. et sp. nov., a
structures in the petrified woods from lateritic sediment in the western permineralized musaceous inflorescence axis from the Deccan
part of Bengal Basin, India. Indian Journal of Earth Sciences 17: 78- Intertrappean beds of Mohgaonkalan, India. Palaeobotanist.

79. Bonde SD & Biradar NV 1981. On two palm woods from the Deccan
Bera S & Banerjee M 199Palmoxylon pantiiTrivedi & Surange from Intertrappean beds of Dogargaon, District Chandrapur, Maharashtra,
Santiniketan, West Bengal. Geobios News Reports 16: 60-62. India. Journal of the University of Poona (Sci. & Tech.) 54: 247-

Bera S & Banerjee M 2001. Petrified wood remains from Neogene 259.
sediments of the Bengal Basin, India, with remarks on palaeoecolodonde SD, Chate SV, Gamre PG & Nipunage DS 2008. A dichotomously
Palaeontographica B 260: 169-199. branched fossil palm stem from the Deccan Intertrappean beds of
Berry EW 1911. Systematic palaeontology of the Lower Cretaceous India. Current Science 94: 182-183.
deposits of Maryland. Maryland Geological Survey, Lower CretaceouBonde SD, Chate SV & Gamre PG (In pres®)izopatmoxylon singulare
173-597. sp. nov. - Coralloid palm roots from the Deccan Intertrappean beds
Bhattacharyya B 1967. Tertiary plant fossils from the Cherrapunji and of Nawargaon, India. Palaeobotanist.
Laitryngew in Khasi and Jaintia Hills, Assam. Quarterly Journal oBonde SD, Gamre PG & Mahabale TS 2004. Further contribution to
Geology, Mineral & Metallurgical Society of India 39: 131-134. Palmoxylon(Coco9 sundaramSahni: Structure of the rooting base
Biradar NV & Bonde SD 1979. On a fossil palm peduncle from and its affinities.In: Srivastava PC (Editor)—Vistas in Palaeobotany
Dongargaon, District Chanda, Maharashtra, India. Geophytology 9: and Plant Morphology: Evolutionary and Environmental
132-138. Perspectives: Professor D.D. Pant Memorial Volume, U.P. Offset,
Biradar NV & Bonde SD 1990. The gen@yclanthodendrorand its Lucknow: 229-235.
affinities. In: Douglas JG & Christophel DC (Editors)—ProceedingsBonde SD & Kumaran KPN 1993. A liliaceous inflorescence from the
of the 3rd International Organization of Palaeobotany Conference, Deccan Intertrappean beds of India. Current Science 65: 776-778.
Melbourne 1988. A-Z Printers, Melbourne: 51-57.



BONDE—INDIAN FOSSIL MONOCOTYLEDONS 159

Bonde SD & Kumaran KPN 1994. A liliaceous inflorescence. Currertollinson ME, Boulter MC & Holmes PL 1993. Magnoliophyta
Science 67: 78-79. (Angiospermae)In: Benton MJ (Editor)—The Fossil Record 2 :
Bonde SD, Kumbhojkar MS & Aher RT 200Bhoenicicaulon mahabalei 809-841.
gen.et sp. nov. a sheathing leaf baseRtioenixfrom the Deccan Cormack BG 1896. On polystelic roots of certain palms. Transactions

Intertrappean beds of India. Geophytology 29: 11-16. of the Linnnean Society of London, Botany Series 2, 5: 275-286.
Bose MN & Sah SCD 1964. Fossil plant remains from LaitryngewCorner EJH 1966. The Natural History of Palms. University of California
Assam. Palaeobotanist 12: 220-223. Press, Berkeley and Los Angeles, 393 p.

Brown RW 1956. Palm like plants from the Dolores Formation (Triassidfornet B 1989. The reproductive morphology and biology of
in southwestern Colorado. United States Geological Survey Sanmiguelia lewisiand its bearing on angiosperm evolution in the

Professional paper 274: 205-209. Late Triassic. Evolutionary Trends in Plants 3: 25-51.
Carter HJ 1857. (Editor)—Geological Papers on western India. Educati@rane PR & Dilcher DL 1984.esqueria: An early angiosperm fruiting
Society Press, Bombay. axis from the Mid Cretaceous. Annals of Missouri Botanical Garden

Chatterjee NN & Bhattacharya B 1965. Some palm like fossils from 71: 384-402.
Neyveli, South Arcot District, Madrafuarterly Journal of Geology Crane PR & Stocky RA 1985. Growth and reproductive biology of

Mineral & Metallurgical Society of India 37: 183-184. Joffrea speirsiigen. et sp. nov., aCercidiphyllum- like plant from
Chaudhari RS 1969. Some leaf impressions from the Kasauli Series of the Late Paleocene of Alberta, Canada. Canadian Journal of Botany
the Simla Hills. Current Science 38: 95-97. 63: 340-364.

Cheadle VI 1942. The occurrence and types of vessels in the varicDstler DF 1969. Anatomy of Monocotyledons - IV. Juncales. Oxford
organs of the plant in the Monocotyledoneae. American Journal of University Press, London, 357 p.
Botany 29: 441-450. Daghlian CP 1981. A review of the fossil record of monocotyledons
Cheadle VI & Uhl NW 1948. Types of vascular bundles in the Botanical Review 47: 517-555.
Monocotyledoneae and their relation to the late metaxyler®'Almedia & Ramaswamy CS 1948. A contribution to the study of the
conducting elements. American Journal of Botany 35: 486-496. ecological anatomy of the Indian Cyperaceae. Botanical Memoirs,
Cheadle VI & Uhl NW 1948a. The relation of metaphloem to the types University of Bombay 1: 1-80.
of vascular bundles in the Monocotyledoneae. American Journal &fatar K & Patil KS 2002Palmoxylon kamalanRode from Wardha

Botany 35: 578-583. District, Maharashtra. Palaeobotanist 51: 161-164.
Chitaley SD 1954. On a fructification from the Intertrappean flora oDayal R & Menon VK 1965Palmoxylon scottiirevised name for
the Madhya Pradesh, Indi®alaeobotanist 3: 9-17. Palmoxylon sahniMenon. Current Science 3459.

Chitaley SD 1956. On the fructification dficoccites trigonumRode  Dilcher DL & Crane PR 1984Archaeanthus An early angiosperm
from the Deccan Intertrappean Series of India. Palaeobotanist 5: from the Cenomanian of the Western interior of North America.
56-63. Annals of Missouri Botanical Garden 71: 351-383.

Chitaley SD 1958. Seeds diracarpon hexaspermur8ahni from the Dilcher DL & Kovach WL 1986.Early angiosperm reproduction :
Intertrappean beds of Mohgaonkalan, India. Journal of Indian Caloda delevoryanaen.et sp. nov., a new fructification from the

Botanical Society 37: 408-411. Dakota Formation (Cenomanian) of Kansasnerican Journal of
Chitaley SD 1960. A new specimen Nfpa fruit from Mohgaonkalan Botany 73: 1230-1237.
chert. Nature 186: 495. Doyle JA 1973. Fossil evidence of an early evolution of Monocotyledons.

Chitaley SD 1960aNipa fruit from the Deccan Intertrappeans of India.  Quarterly Review of Biology 28: 399-413.
Bulletin of Botanical Society, College of Science, Nagpur 1: 31-3%rabble E 1904. On the anatomy of the roots of palms. Transactions

Chitaley SD 1964. Further observations $ahnipushpamJournal of of the Linnean Society, London, Botany Series 2: 427-490.

Indian Botanical Society 43: 69-74. Dutta D & Ambwani K 2005. A fossil caryopsis from the Deccan

Chitaley SD & Kate U 1974. On a new petrified flowBrgccananthus Intertrappean beds (Upper Cretaceous) of Mohgaonkalan,
savitrii gen. et sp. nov. from the Intertrappean beds of India. Chhindwara District, Madhya Pradesh, India. Phytomorphology 55:
Palaeobotanist 21: 317-320. 29-32.

Chitaley SD & Nambudiri EMV 1969. Anatomical studiesMyfpafruits  Dutta D & Ambwani K 2005a. Occurrence Gfyperaceocarpon sahnii
from the Deccan Intertrappean beds of Indigat. Chowdhury KA gen.etsp. nov. - A fossil fruit from the Deccan Intertrappean beds of
(Editor)—Recent Advances in the Anatomy of Tropical Seed plants. Mohgaonkalan, Chhindwara District (MP), India. Phytomorphology
Hindustan Publication Corporation, New Dell2i35-248. 55: 165-169.

Chitaley SD & Nambudiri EMV 1995. Anatomy ofypafruits reviewed Fahn A 1954. Anatomical structure of Xanthorrhoeaceae Dumort.
from new specimens from the Deccan Intertrappean flora of India. Botanical Journal of Linnean Society 55: 158-184.
In: Pant DD (Editor)—Proceedings of the Birbal Sahni BirthFrench JC, Clancy K & Tomlinson PB 1983. Vascular patterns in the
Centenary International Conference, Symposium on Global stems of the Cyclanthaceae. American Journal of Botany 70: 1386-
Environment and Diversification of Plants through Geological Time: 1400.

Birbal Sahni Centenary Volumdllahabad: 83-94. French JC & Tomlinson PB 1980. Preliminary observations on the
Chitaley SD & Patel MZ 1970. A petrified monocot leaf from the vascular system in stem of certain Aracdae.Brickell CD, Cutler
Deccan Intertrappean cherts of India. Botanique 1: 43-47. DF & Gregory M (Editors)—Petaloid Monocotyledons. Linnean

Chitaley SD & Patil GV 1970. A petrified leaf from the Deccan Society Symposium, Series No. 8: 105-116.
Intertrappean beds of India. Journal of Biological Sciences 13: 3Gvench JC & Tomlinson PB 1981. Vascular patterns in stems of Araceae:

36. Subfamily Calloideae and Lasioideae. Botanical Gazette 142: 366-
Chitaley SD & Patil GV 1971. Reinvestigation $huklanthus superbum 381.

Verma. Botanique 2: 41-49. French JC & Tomlinson PB 1981a. Vascular patterns in stems of Araceae:
Chitaley SD, Shallom LJ & Mehta NV 196%9iracarpon sahniisp. nov Subfamily Philodendroideae. Botanical Gazette 142: 550-563.

from the Deccan Intertrappean beds of MahurZari. Santapau H, French JC & Tomlinson PB 1981b. Vascular patterns in stems of Araceae:

Ghosh AK, Chanda S, Roy SK & Chaudhari SK (Editors)—J. Sen Subfamily Pothoideae. American Journal of Botany 68: 713-729.

Memorial Volume,Ekata Press, Calcutta: 331-334. French JC & Tomlinson PB 1981c. Vascular patterns in stems of Araceae:
Chitaley SD & Sheikh MT 1971. An infected grain from the Deccan Subfamily Monsteroideae. American Journal of Botany 68: 1115-

Intertrappean cherts of Mohgaonkalan. Journal of Indian Botanical 1129.

Society 50: 137-142.



160 THE PALAEOBOTANIST

French JC & Tomlinson PB 1983. Vascular patterns in stems of Aracea@ul KN 1967. Appendix to B. Sahni’'s Revisions of Indian Fossil Plants
Subfamily Colocasioideae and Pistioideae. American Journal of Botany Part Ill-Monocotyledons. Gyan Sangam Laboratory, Lucknow: 1-

70: 756-771. 4.
French JC & Tomlinson PB 1984. Patterns of stem vasculature Keating RC 2003. The anatomy of the monocotyledons IX. Acoraceae
Philodendron.American Journal of Botany 71: 1432-1443. and Araceae. Oxford University Press, Oxford: 1-344.

French JC & Tomlinson PB 1986. Compound Vascular bundles iKulkarni AR & Patil KS 1977 Palmocaulon costapalmatyma petrified
Monocotyledonous stems: construction and significance. Kew palm leaf axis from the Deccan Intertrappean beds of Wardha District,

Bulletin 41: 561-574. Maharashtra. Geophytology 208-213.
Gayakwad BB & Patil GV 1989. On two palm woods from the Deccaiulkarni AR & Phadtare NR 1980. Leaf epidermisMfpafrom lignitic
Intertrappean beds of Betul District, Madhya PradéshBiradar beds of Ratnagiri District, Maharashtra. Geophytology 125-
NV (Editor)—Proceedings of the special Indian Geophytological 128.
Conference, Pune 1986lniversity of Poona, Pune: 31-38. Kulkarni KM & Mahabale TS 1973Palmoxylon kamalanRode from
Guleria JS 1983. Some fossil woods from the Tertiary of District Kachchh, Kondhali, District Nagpur, M.S. and its resemblance with other palms.
western India. Palaeobotanst 31: 109-128. Palaeobotanist 20: 170-178.
Guleria JS 2005. The occurrence of two monocots in the Deccé&umaran KPN 1994Malpophyllum a new name for the fossil genus
Intertrappean sediments of Kachchh, Guijarat, western IhdiaBir PalmophyllumConwentz, 1886. Review of Palaeobotany and

Bahadur NV (Editor)—Gleaning in Botanical Research — Current Palynology 81: 337-338; 356.
Scenario (Ramanujam Commemoration Volume). Dattsons, Nagpurakhanpal RN 1952Nipa sahnij a palm fruit in the Tertiary of Assam.
India: 233-244. Palaeobotanist 1289-294.

Guleria JS, Hemanta Singh RK, Mehrotra RC, Soibam | & Kishor Rakhanpal RN 1955Palmoxylon surangeia new species of petrified
2005. Palaeogene plant fossils of Manipur and their palaeo-ecological palms from the Deccan Intertrappean Series. Palaeobotani&t:- 4:

significance. Palaeobotanist 54: 61-77. 21.
Guleria JS & Lakhanpal RN 1984. On the occurrencdafndanus Lakhanpal RN & Dayal R 1966. Lower Siwalik plants from near
from the Eocene of Kutch, western India.: Sharma AK, Mitra GC Jawalamukhi, Punjab. Current Science 35 : 209-211.

& Banerjee M (Editors)—Evolutionary Botany and Biostratigraphy,Lakhanpal RN & Guleria JS 1982. Plant remains from the Miocene of
Current Trends in Life Sciences (A.K. Ghosh Commemoration Kachchh, western India. Palaeobotanist 30: 279-296.
Volume), New Delhi: 115-120. Lakhanpal RN, Prakash U & Ambwani K 1979. Two petrified palm
Guleria JS & Mehrotra RC 1999. On some plant remains from Deccan woods from the Deccan Intertrappean beds of Mandla District,
Intertrappean localities of Seoni and Mandla districts of Madhya Madhya Pradesh. Palaeobotanist 26: 119-129.
Pradesh, India. Palaeobotanist 47: 68-87. Lakhanpal RN, Prakash U & Bande MB 1975. An angiospermous
Guleria JS, Srivastava R & Prasad M 2000. Some fossil leaves from inflorescence from the Deccan Intertrappean Series of India.
Kausali Formation of Himachal Pradesh, NorthWest India. Himalayan Geophytology 5: 229-230.
Geology 21: 43-52. Lakhanpal RN, Prakash U & Bande MB 1982. A monocotyledonous
Guttenberg H von 1940. Der primare Bau der Angiospermenwurzel. inflorescence from the Deccan Intertrappean beds of India.
K. Linsbauer. Handbuch der Pflanzenanatomie. Band 8. Lief. 39.  Palaeobotanist 30: 316-324.
Haberlandt G 1914. Physiological plant anatomy. MacMillan andlakhanpal RN, Prakash U, Thussu JL & Guleria JS 1984. A fossil fan

Company, London. palm from the Liyan Formation of Ladakh (Jammu & Kashmir).
Hickey LJ & Doyle JA 1977. Early Cretaceous fossil evidence of Palaeobotanist 30201-207.

angiosperm evolution. Botanical Review 43: 1-104. Lakhanpal RN, Sah SCD, Sharma KK & Guleria JS 1983. Occurrence of
Jain RK 1964. Studies on Musaced&usa cardiospermap. nov., a Livistonain the hemis conglomerate horizon of Ladakh: Thakur

fossil banana fruit from the Deccan Intertrapppean Series, India. VC & Sharma KK (Editors)—Geology of Indus Structure zone of

Palaeobotanist 12: 45-58. Ladakh, WIHG, Dehradun: 179-185.

Jain RK 1964a. Studies in Musaceaevisocaulon indicungen.et sp.  Lakhanpal RN, Tewari AP & Awasthi N 1986. Occurrence of Bamboo
nov. a petrified pseudostem from the Deccan Intertrappean Seriesin the Siwalik beds near Ranital, Himachal Pradesh. Palaeobotanist
of India. Palaeobotanist 12: 115-120. 35: 184-186.

Jain RK & Dayal R 1966. A fossil fruit from the Deccan Intertrappeariignier O 1895. Vegetaux de Normandie (Part 2), Contributions a la
beds of Mohgaonkalan, Madhya Pradesh. Current Science 35: 208- flore liasique Ste. Honorine-la Guillaume (Orne): Society of Linneenne
209. Normandie Memoire 2 Series, 18L: 124-151.

Kapgate DK 1990. A fossil monocotyledonous fruit from theMahabale TS 1950. Palaeobotany in India — VII. Central Provinces
Intertrappean beds of Indidn: Douglas JG & Christophel DC Mohgaonkalan (Chhindwara District). Journal of the Indian Botanical
(Editors)—Proceedings of the 3rd International Organization of Society 29: 31-33.

Palaeobotany Conference, Melbourne 1988. A-Z Printers, Melbourngtahabale TS 1953. Occurrence &fparganiumin the Deccan
75-77. Intertrappeans of Madhya Pradesh, India. Proceedings of the National

Kapgate DK 1995Palmoxylon taklienssp. nov. a petrified palm wood Institute of Sciences, India 1$23-629.
from the Deccan Intertrappean beds of Maharashtra Staté®ant Mahabale TS 1959. Resolution of the artificial palm geRabnoxylon
DD (Editor)—Proceedings of Birbal Sahni Birth Centenary a new approach. Palaeobotanist 7: 76-84.

International Conference, Global Environment and DiversificatioiMahabale TS 1966. Evolutionary trends in the Palmae with special
of plants through Geological Time, Birbal Sahni Centenary Volume, reference to fossil palms. Palaeobotanist 14: 214-222.
Allahabad 153-158. Mahabale TS 1978. The origin of coconut. Palaeobotanist 25: 238-

Kar RK, Sahni A, Ambwani K & Sharma P 1998. A new fossiliferous 248.

Intertrappean locality at Amajiri, Chhindwara District, MadhyaMahabale TS 1979. Some interesting features of the flora of Deccan

Pradesh. Geophytology 27: 115-117. with special reference to Western Ghats - The Sahyadris. Journal of
Kaul KN 1938. An analysis of the artificial gen®almoxyloninto the Indian Botanical Society 58: 197-207.

natural genera. Proceedings of the"2Bdian Science Congress, Mahabale TS & Kulkarni KM 1981. A new fossil palm from Kondhali,

Calcutta 25:149-150. District Nagpur, Maharashtra. Palaeobotanist 27: 174-181.

Kaul KN 1951. A palm fruit from Kapurdi (Jodhpur, Rajashtan DesertMahabale TS & Rao SV 1968. Fossil palm remains from Bommuru,
Cocos sahniisp. nov. Current Science 20: 138. Andhra Pradesh. Current Science 37: 158-159.



BONDE—INDIAN FOSSIL MONOCOTYLEDONS 161

Mahabale TS & Rao SV 1973. Fossil flora of Rajahmundry drea. Nambudiri EMV & Tidwell WD 1978. On probable affinities of
Mahabale TS (Editor)—Proceedings of the Symposium on Deccan Viracarpon Sahni from the Deccan Intertrappean flora of India.
Trap Country, New Delhi, INSA Bulletin 45: 192-214. Palaeonto-graphica B166: 30-43.

Mahabale TS & Udwadia NN 1960. Studies on palms-Part IV. AnatomMarkhede SD & Patil GV 2006. A petrified flower from the Deccan
of palm roots. Proceedings of the National Institute of Sciences, Intertrappean beds of Mohgaonkalan, Madhya Pradesh, India.
India 26B: 73-104. Geophytology 36: 17-22.

Manchester SR & Kress WJ 1993. Fossil bananas (Musacéaeete Navale GKB 1973. Some contribution to the palaeobotany of Neyveli
oregonensesp. nov. from the Eocene of Western North America Lignite, south India. Palaeobotanist 20: 179-189.
and its phytogeographic significance. American Journal of Botanlavale GKB 1974. Botanical resolution of some microstructures of

80: 1264-1272. Neyveli Lignite, south India. Palaeobotanist 21: 359-364.
Mathur AK 1978. Some fossil leaves from the Siwalik GroupNayar MP & Sastry ARK 1987, 1988, 1990. Red Data Book of Indian
Geophytology 8: 98-102. Plants. vols. 1, I, Ill. BSI, Calcutta.

Mathur AK, Mishra VP & Mehra S 1996. Systematic study of planiNicolson DH 1960. The Occurrence of trichosclereids in the Monste-
fossils from Dagshai, Kasauli and Dharamsala formations of Himachal roideae (Araceae). American Journal of Botany 47: 598-602.
Pradesh. Geological Survey of India. Palaeontologia Indica (Ne®aradkar SA 1975. On a new monocot axis with pathogenic fungi from
Series) 50: 1-121. the Deccan Intertrappean beds of India. Geophytology 5: 94-97.

Mehrotra RC 1987. Some new palm fruits from the Deccan IntertrappeB®aradkar SA & Chitaley SD 1978. A reinvestigation of the genus
beds of Mandla District, Madhya Pradesh. Geophytology 17: 204- Cyclanthodendron sahn{lRode) Sahni and Surange with comments

208. on the genu$?almoxylon Botanique 9: 45-52.
Mehrotra RC 2000. A new rhizome-like structure from near JowarRatil GV 1972.Viracarpon chitaleyisp. nov. from the Deccan
Jaintia Hills, Meghalaya. Palaeobotanist 49: 329-331. Intertrappean beds of Mohgaonkalan, India. Botanique 3: 21-26.

Mehrotra RC 2000a. Study of plant megafossils from the Tura Formatidtatil GV 1973. More information oNiracarpon hexaspermur8ahni
of Nangwalbibra, Garo Hills, Meghalaya, India. Palaeobotanist 49: andV. sahniiChitaley et al. Botanique 4: 134-138.
225-237. Patil GV 1979. A fossil axis (Xyridaceae) from Mohgaonkalan. Current
Mehrotra RC 2003Rhizocaulitesa new name foRhizocaulonR.C. Science 48: 995-996.
Mehrotra (2000), norRhizocaulonSaporta (1861). Taxon 5859.  Patil GV & Singh RB 1984. Fossil monocotyledonous leaf sheaths and
Mehrotra RC & Mandaokar BD 2000. Leaf impressions from Oligocene their correlation with modern Gramineda: Sharma AK, Mitra GC
sediments of Manmao, Tirap District, Arunachal Pradesh, India. & Banerjee M (Editors)—Proceedings of the Symposium on
Palaeobotanist 49: 311-315. Evolutionary Botany and Biostratigraphy, A.K. Ghosh
Mehrotra RC, Tiwari RP & Mazumdar Bl 200Bypa megafossils from Commemoration VolumeNew Delhi: 89-96.
the Tertiary sediments of Northeast India. Geobios 36: 83-92. Patil GV & Upadhye EV 1984Cocoslike fruit from Mohgaonkalan
Menon VK 1964.Palmocaulon raoipossibly a new species of petrified and its significance towards the stratigraphy of Mohgaonkalan
palm petiole from Mohgaonkalan area in Madhya Pradesh. Intertrappean beddn: Sharma AK, Mitra GC & Banerjee M
Proceedings of National Institute of Sciences, India 30B: 15-24. (Editors)—Proceedings of the Symposium on Evolutionary Botany

Menon VK 1964a. A new species @almoxylonfrom the Deccan and Biostratigraphy, A.K. Ghosh Commemoration VolurNew
Intertrappean beds. Proceedings of the Indian Academy of SciencesDelhi: 541-554.
59: 77-87. Patil GV & Upadhye EV 1990. A newrinum - like pseudostem from

Menon VK 1965. On a petrified palm petiole from Mohgaonkalan the Deccan Intertrappean beds of Mohgaonkalan, India.
area, Madhya Pradesh. Proceedings of the Indian Academy of SciencesPalaeobotanist 38: 209-211.
62B: 17-24. Patil KS & Datar K 2002. A fossil Pandanaceous skamdanaceoxylon
Menon VK 1965a. A new species of a palm wood from the Deccan kulkarnii gen.et sp. nov. from the Deccan Intertrappean beds of
Intertrappean beds of Mohgaonkalan. Palaeobotanist 13: 101-108. Wardha District, Maharashtra. Geophytology 32: 61-71.
Menon VK 1968. On a new petrified palm wood from MohgaonkalafPrakash U 1955Palmocarpon mohgaoenssp. nov., a palm fruit
area. Palaeobotanist 16: 197-205. from the Deccan Intertrappean Series, India. Palaeobotanist 3: 91-
Metcalfe CR 1960. Anatomy of the Monocotyledons. |I. Gramineae. 96.
Clarendon Press, Oxford, 731 p. Prakash U 1956. On the structure and affinitiesSahnipushpam
Metcalfe CR 1961. The anatomical approach to systematics. Recentglandulosumsp. nov. from the Deccan Intertrappean Series.
advances in Botanylforonto University Press, USA 1: 146-150. Palaeobotanist 4: 91-100.
Metcalfe CR 1963. Comparative anatomy as a modern botanicBtakash U 1958. Studies in the Deccan Intertrappean flora: Two palm
discipline.In: Preston RD (Editor)—Advances in Botanical Research, woods from Mohgaonkalan. Palaeobotanistl36-142.

I. Academic Presd,ondon and New York: 101-147. Prakash U 1960. On two palm fruits from the Deccan Intertrappean
Metcalfe CR 1971. Anatomy of the Monocotyledons-V. Cyperaceae. beds of Mohgaonkalan. Current Science 29: 20-21.
Clarendon Press, Oxford, 597p. Prakash U 1961Palmoxylon eocenursp. nov. from the Deccan

Mishra SN 2003 Cocos pantiisp. nov. — The Tertiary counterpart of  Intertrappean beds of Mahurzari. Palaeobotanist 10: 6-9.
modern coconut fruit from Amarkantak, Indim: Srivastava PC Prakash U & Ambwani K 1980. A petrifieldvistona - like palm stem,
(Editor)—Vistas in Palaeobotany and Plant Morphology: Palmoxylon livistonoidesp. nov. from the Deccan Intertrappean
Evolutionary and Environmental Perspectives : Professor D.D. Pant beds of India. Palaeobotanist 26: 297-306.
Memorial Volume. U.P. Offset, Lucknow: 237-239. Prakash U, Bande MB & Ambwani K 197Musophyllum indicunsp.
Mohl, H 1845. ‘Ueber den Bau des Palmenstammes (trans, from Mohl nov. - A leaf impression resembling banana leaf from the Deccan
in Martius, Genera et species Palmarum). Vermischte Schriften Intertrappean Series, India. Palaeobotanist 26: 175-179.

botanischen inhaits,” Tiibingen 11: 129-185. Prakash U & Jain RK 1963. Further observationsSamnipushpam
Nambudiri EMV 1966. MoreNypa fruits from the Deccan Intertrappean Shukla. Palaeobotanist 12: 128-138.
beds of Mohgaonkalan. Current Science 35: 421-422. Prasad M 1987. A fossil palm wood from the Lower Siwalik beds of

Nambudiri EMV 1966a. Some new leaf impressions from the Deccan Kalagarh, Uttar Pradesh, India. Geophytology 17: 114-115.
Intertrappean beds of India. Journal of Biological Scier®ce30-35. Prasad M 1994. Siwalik (Middle Miocene) leaf impressions from the
foothills of the Himalayas, India. Tertiary Research 15: 53-90.



162 THE PALAEOBOTANIST

Prasad M 2006. Siwalik plant fossils from the Himalayan foot hills o6ahni B 1931. Materials for the monograph of the Indian petrified
Himachal Pradesh, India and their significance on palaeoclimate. palms. Proceedings of the Academy of Sciences, Uttar Pradesh, 1:
Phytomorphology 56: 9-22. 140-144.

Prasad V, Stromberg CAE , Alimohammadian H & Sahni A 2005. Dinosa®ahni B 1934. The silicified flora of Deccan Intertrappean Series — Part
coprolites and the Early evolution of grasses and grazers. Sciencell. Gymnospermous and Angiospermous fruits. Proceedings of the
310: 1177-1180. 21t Indian Science Congress, Bombay, Part - Il (Abs.): 317-318.

Ramanujam CGK 1953almoxylon arcotensep. nov., a fossil palm Sahni B 1937. Fossil plants from Mohgaonkalan. Proceedings of the
resembling the living genusvistonafrom south India. Palaeobotanist ~ National Academy of Sciences, India 7: 165-170.

2: 89-91. Sahni B 1943. A new species of petrified palm steRPalmoxylon

Ramanujam CGK 1958Palmoxylon puratanama new species of sclerodermumsp. nov., from the Deccan Intertrappean Series.
petrified palms from the Tertiary rocks of South Arcot District, Journal of the Indian Botanical Society 22: 209-224.
Madras.Journal of the Indian Botanical Society 37: 128-137. Sahni B 1944. Takli, near Nagpur- Genfisacarpon Sahni. Palaeobotany

Ramanujam CGK 1959. A further contribution to the structure and in India—V. Proceedings of the National Academy of Sciences, India

affinities of Cyclanthodendron sahniifrom the Deccan 14: 80-82.
Intertrappean Series of India. Journal of the Indian Botanical SocieS§ahni B 1946. A silicifiedCocos- like palm stemPalmoxylon(Cocog
38: 254-267. sundaramfrom the Deccan Intertrappean beds. Journal of the Indian

Rao AR & Achuthan V 1969. Two new pieces of petrified palm woods Botanical Society (M.O.P. lyengar Commemoration Volume): 361-
from the Deccan Intertrappean beds of Mohgaonkalan (M.P), India. 374.

In: Santapau H, Ghosh AK, Chanda S, Roy SK & Chaudhari S&ahni B 1964. Revisions of Indian Fossil Plants. Part Ill.
(Editors)—J. Sen Memorial Volume, Eka Press, Calcutta: 319-329. Monocotyledons. Monograph No.1, BSIP, Lucknow, 89 p.

Rao AR & Menon VK 1962Palmoxylon narayania new species of Sahni B & Surange KR 1953. On the structure and affinities of
petrified palm stem from Mohgaonkalan, India. Proceedings of the Cyclanthodendron sahnisahni and Surange from the Deccan
Indian Academy of Sciences 5386-295. Intertrappean Series. Palaeobotanist 2: 93-100.

Rao AR & Menon VK 1963. Further contribution to our knowledge ofSchenk A 1882. Die von den Gebrudern Schlagentwelt in Indian
Musocaulon indicumJain. Proceedings of the Indian Academy of gesammelten fossilen Holzer. In: Engler’s Botany Johrbucher 3: 353-
Sciences 57B: 389-399. 358.

Rao AR & Menon VK 1964. On a new specimen probablaimoxylon  Schute JC 1912. Uber das Dickenwachstum der Palmen. Annales du
sundaram(Sahni) from Mohgaonkalan M.P. Proceedings of the Jardian botanique de Buitenzorg, Ser. 2. 11: 1-209.

Indian Academy of Sciences 59: 137-144. Senad VA & Paradkar SA 1989. A new monocotyledonous fruit from the

Rao AR & Menon VK 1964aPalmoxylon maheshwariia petrified Deccan Intertrappean beds of India: Biradar NV (Editor)—
palm wood from the Deccan Intertrappean beds. Proceedings of the Proceedings of the Special Indian Geophytological Conference,
National Institute of Sciences, India 28923-433. Poona: 151-156.

Rao AR & Menon VK 1964bPalmoxylon parthasarathysp. nov, a Seubert E 1996. Root anatomy of palms, Il. Calamoideae. Feddes Report
petrified palm stem from Mohgaonkalan. Palaeobotanist 12: 1-6. 107: 43-59.

Rao AR & Menon VK 1966. A new species of petrified palm stem fronSeubert E 1996a. Root anatomy of palms, Ill. Ceroxyloideae, Nypoideae,
the Deccan Intertrappean Series. Palaeobotanist 14: 256-263. Phytelepheae. Feddes Report 107: 597-619.

Rao AR & Menon VK 1967Palmoxylon mahabaleia new petrified Seubert E 1997. Root anatomy of palms, |. Coryphoideae. E@2a
palm wood from Mohgaonkalan, India. Journal of the Geological 81-103.
Society of India 8: 51-60. Seubert E 1998. Root anatomy of palms, IV. Arecoideae, Part | . General

Rao GV & Shete RH 198%®almoxylon hyphaeneoidesp. nov. from remarks and description of the roots. Feddes Report 109: 89-127.
Deccan Intertrappean beds of Wardha District, Maharashtra, Indi@eubert E 1998a. Root anatomy of palms, IV. Arecoideae, Part Il.
In: Biradar NV (Editor)—Proceedings of the Special Indian Systematic implications. Feddes Report 109: 231-247.

Geophytological Conference, Poona: 123-128. Sharma BD 1997. An early angiosperm fructification resembling
Read RW & Hickey LJ 1972. A revised classification of fossil palm and LesqueriaCrane & Dilcher from the Rajmahal Hills, India.
palm-like leaves. Taxon 21: 129-137. Phytomorphology 47: 305-310.

Reddy PR 199%eyvelia awasthigen.et sp. nov., a monocot axis from Sheikh MT & Kolhe PD 1998. A graminaceous axidilmites
Neyveli Lignite, Tamil Nadu. Indian Journal of Earth Sciences 22: mohgaoensdrom Mohgaonkalan beds$n: Chitaley SD, Sheikh
171-176. MT & Saoji AA (Editors)—Shymala Chitaley Commemoration

Retallack GJ & Dilcher DL 1981. Early angiosperm reproduction : Volume. Botanique 11: 33-38.

Prisca reynoldsiigen.et sp. nov., from mid Cretaceous coastal depositShete RH 1989Scirpusoxylon indicungen. et sp. nov., a cyperaceous
in Kansas, U.S.A. Palaeontographica B179: 103-137. rhizome from Deccan Intertrappean beds of Indiia.Biradar NV

Rode KP 1933. A note on fossil angiospermous fruits from the Deccan (Editor)—Proceedings of the Special Indian Geophytological
Intertrappean beds of Central Provinces. Current Science 2: 171- Conference, Poona: 161-163.

172. Shete RH & Kulkarni AR 198@Palmocaulon hyphaeneoidep. nov.

Rode KP 1933a. Petrified palms from the Deccan Intertrappean beds, from the Deccan Intertrappean beds of Wardha District, Maharashtra,
I. Quarterly Journal of Geology, Mineral, Metallurgical Society of India. Palaeontographica B172: 117-124.

India 5: 75-88. Shete RH & Kulkarni AR 1983. Affinities oPalmoxylonsclerodermum

Rode KP 1934. A note on the petrified palms from Mohgaonkalan, Sahni with reference to structure of leaf sheaths. Geophytology 13:
District Chhindwara, C.P. Proceedings of thet2ddian Science 137-144.

Congress, Bombay (Abs.): 349. Shete RH & Kulkarni AR 1985Palmocarpon coryphoidiunsp. nov.,

Rode KP 1935. An acaulescent fossil palm from Chhindwara District, a coryphoid palm fruit from Deccan Intertrappean beds of Wardha
C.P. Proceedings of the 22ndian Science Congress, Calcutta District, Maharashtra. Journal of the Indian Botanical Society 64:

(Abstract): 208-209. 45-50.
Roy SK & Ghosh PK 1980. On the occurrencd®afmoxylon coronatum Shinde NW & Kulkarni AR 1989. Fruits dflyssaand Eugeissongrom
in West Bengal, India. Ameghiniana 17: 130-134. lignite exposures of Ratnagiri District, Maharashtra: Biradar NV

(Editor)—Proceedings of the Special Indian Geophytological
Conference, Poona: 165-169.



BONDE—INDIAN FOSSIL MONOCOTYLEDONS 163

Shukla VB 1939. OrPalmoxylon kamalaniRode from the Deccan Tomlinson PB & Zimmermann MH 1969%ascular anatomy of
Intertrappean Series with special reference to the importance of monocotyledons with secondary growth - an introductidournal
ground tissue in the classification of palms. Records of Geological of Arnold Arboretum 50: 159-179.

Survey of India 74: 492-503. Tomlinson PB & Zimmermann MH 1969d@he vascular system in the
Shukla VB 1941. Central Provinces (Intertrappean beds). Palaeobotanyaxis of Dracaena fragrans(Agavaceae). |. Distribution and
in India. Journal of the Indian Botanical Society 20: 1-9. development of primary strands. Journal of Arnold Arboretum 50:

Shukla VB 1946Palmoxylon sclerodermurSahni from the Eocene 370-383.
beds of Nawargaon, Wardha District, C.P. Journal of the Indiafiralau H 1964. The genubllypa van Wurmb. Kungl. Svenska

Botanical Society 25: 105-116. Vetenskapsakademiens Handlingar, Fjarde Serien. 10: 5-29.

Shukla VB 1950. A new specimen dficoccites.Central Provinces, Tripathi RP, Mishra SN & Sharma BD 199%ocos nuciferdike petrified
Mohgaonkalan (Chhindwara Districthn: Palaeobotany in India- fruit from the Tertiary of Amarkantak, M.P., India. Palaeobotanist
VII. Journal of the Indian Botanical Society 29: 1-29. 48: 251-255.

Srivastava R & Guleria JS 2004. Leaf impressions from Kasauli sedimeftgpathi A & Tiwari RS 1991. Early Cretaceous angiospermous pollen
of Himachal Pradesh and their palaeoenvironmental significance. from the Intertrappean beds of Rajmahal Basin. Palaeobotanist 39:
Geophytology 32: 97-106. 50-56.

Srivastava R & Guleria JS 2006. A Catalogue of Cenozoic (Tertiaryjrivedi BS & Bajpai SK 1982Glycerioxylon mohgaonensgen. et sp.
plant megafossils from India. Diamond Jubilee Special Publications, nov. from the Deccan Intertrappean beds of Mohgaonkalan, (M.P.),

BSIP, Lucknow, India. India. Journal of Indian Botanical Society 61: 320-322.

Stenzel KG 1904 Fossile PalmenholzBeitrage zur Palaeontologie Trivedi BS & Chandra R 1971RPalmoxylon splendidursp. nov. from
und Geologie Osterreichungars und des Orients Leip4it.: d. Geol. the Deccan Intertrappean beds of Keria, M.P., India. Journal of
u. Pal. Inst. d. Univer. Wien, 16: 107-288. Indian Botanical Society 50: 349-355.

Sun G, Dilcher DL, Zheng S & Zhou Z 1998. In search of the firsTrivedi BS & Chandra R 1971a. A palm leaf from the Deccan
flower: A Jurassic angiosperdrchaefructusfrom northeast China. Intertrappean Series, Mohgaonkalan (M.P.), India. Current Science
Science 282: 1692-1695. 40: 526-527.

Sun G, JI Q, Dilcher DL, Zheng S, Nixon KC & Wang X. 2002.Trivedi BS & Chandra R 1973almocarpon splendidursp. nov. from
Archaefructaceae, a new basal angiosperm family. Science 296: 899-the Deccan Intertrappean beds of Mohgaonkalan, Chhindwara
904. District, Madhya Pradesh. Palaeobotanist 20 : 339-343.

Surange KR 1950. A contribution to the morphology and anatomy dfrivedi BS, Srivastava RK & Bajpai SK 198blygrorhizos deccanii
the Cyclanthaceae. Transactions of the National Institute of Sciences, gen.etsp. nov. from the Deccan Intertrappean beds of Mohgaonkalan,

India 3: 159-209. (M.P.), India. Geophytology 15 : 137-140.
Thorne RF 2002. How many species of seed palnts are there ? Taxoivedi BS & Surange SR 1968almoxylon cordatuma new species of
51: 511-512. petrified palm stems from the Deccan Intertrappean Series of India.

Tidwell WD, Simper AD & Thayan GF 1977. Additional information Palaeobotanist 17: 258-264.
concerning the controversial Triassic plansanmiguelia Trivedi BS & Surange SR 197®almoxylon mohgaonensia new
Palaeontographica B 163: 143-151. species of petrified palm stems from the Deccan Intertrappean Series
Tiwari RS & Tripathi A 1995 Palynological assemblages and absolute of India. Palaeobotanist 18 : 1-7.
age relationship of Intertrappean beds in the Rajmahal Basin, Indifrivedi BS & Surange SR 197Palmoxylon pantjia new species of

Cretaceous Research 16: 53-72. petrified palm stems from the Deccan Intertrappean Series of India.
Tomlinson PB 1961. Anatomy of the Monocotyledons - Il. Palmae. Journal of Indian Botanical Society 50: 85-88.

Clarendon Press, Oxford, 453 p. Trivedi BS & Verma CL 1971. A new species of petrified palm stem
Tomlinson PB 1969. Anatomy of the Monocotyledons - Ill. Palmoxylon kerienssp. nov. from Keria, Deccan Intertrappean

Commelinales — Zingiberale€larendon Press, Oxford, 446 p. beds of M.P., India. Proceedings of the Indian National Science

Tomlinson PB 1970Monocotyledons - Towards an understanding of Academy 37:61-67.
their morphology and anatomin: Preston RD (Editor)—Advances Trivedi BS & Verma CL 1971a. A petrified palm stefralmoxylon
in Botanical Research, Academic Press, London and New Bork. superbum sp. nov. from Keria, Deccan Intertrappean Series in
207-292. Chhindwara District, M.P. Palaeobotanist 18: 270-279.
Tomlinson PB 1973. The Monocotyledons : their evolution andrivedi BS & Verma CL 1971b. The structure of pseudostem and root
comparative biology VIII. Branching in monocotyledons. Quarterly of Cannaites intertrappeagen. et sp. nov. from the Deccan

Review of Biology 48: 458-466. Intertrappean beds of Madhya Pradesh, India. Palaeontographica B
Tomlinson PB 1982. Anatomy of the Monocotyledons VII. Helobiae 132: 175-185.

(Alismataceae), Clarendon Press, Oxford, 559 p. Trivedi BS & Verma CL 1972. Petrified palm stemalmoxylon
Tomlinson PB 1984. Development of stem conducting tissues in penchensesp. nov. from the Deccan Intertrappean beds of Madhya

Monocotyledons.In: White RA & Dickison WC (Editors)— Pradesh, India. Palaeobotanist 21: 352-358.

Contemporary Problems in Plant Anatomy, Academic Press, NeWivedi BS & Verma CL 1972a. Fossil members of Musaceae in the

York: 1-51. Deccan Intertrappean beds of Madhya Pradesh, India. Current Science
Tomlinson PB 1990. The Structural Biology of Palms. Clarendon Press, 41: 265-266.

Oxford, 477 p. Trivedi BS & Verma CL 1972b. Occurrence dieliconiaites

Tomlinson PB & Wilder GJ 1984. Systematic anatomy of Cyclanthaceae mohgaonensigien. et sp. nov. from the early Eocene of Deccan
(Monocotyledonae) - an overview. Botanical Gazette 145: 535- Intertrappean Series, M.P., Indi@alaeontographica B 139: 73-82.

549. Trivedi BS & Verma CL 1978Cyclanthodendrorremains from the
Tomlinson PB & Zimmermann MH 196@&natomy of the palnRhapis Deccan Intertrappean beds of Madhya Pradesh, India. Palaeobotanist

excelsa,lll. Juvenile phase. Journal of Arnold Arboretum 47: 301- 25: 529-542.

312. Trivedi BS & Verma CL 1981Sabalocaulon intertrappeurgen. et sp.

Tomlinson PB & Zimmermann MH 1967. The “Wood” of nov. from the Deccan Intertrappean beds of Madhya Pradesh, India.
Monocotyledons. Bulletin of International Association of Wood Palaeobotanist 28-29: 329-337.
Anatomists, Zurich, Switzerland: 4-24. Uhl NW & Dransfield J 1987. GeneRalmarum Allen Press, Lawrence,
Kansas, 610 p.



164 THE PALAEOBOTANIST

Varadpande DG & Sampath V 197Ralmoxylon rodei, a new species Vishnu-Mittre 1956.Sporojuglandites jurassicugen.et sp. nov., a
of petrified palm stems from the Deccan Intertrappean beds of sporomorph from the Jurassic of Rajmahal Hills, Bihar. Palaeobotanist
India. Journal of the University of Poona (Science & Technology) 4: 151-152.

52: 327-333. Zimmermann MH & Tomlinson PB 197@he vascular system in the
Verma CL 1974. Occurrence of fosdilypa root from the Deccan axis of Dracaena fragrans(Agavaceae)- Il. Distribution and

Intertrappean beds of M.P., India. Current Science 43: 289-290. development of secondary vascular tissue. Journal of Arnold
Verma JK 1956. On a new petrified flowe&ahnipushpam shuklaip. Arboretum 51: 478-491.

nov. from the Intertrappean beds of Mohgaonkalan in the Deccadimmermann MH & Tomlinson PB 1972. The vascular system of

Journal of Palaeontological Society of IndialB1-141. monocotyledonous stems. Botanical Gazette 133: 141-155.

Verma JK 1958. On an inflorescence of a new petrified monocot flow&immermann MH & Tomlinson PB and LeClaire J 19®ascular
Shuklanthus superbugen. et sp. nov. from the Deccan Intertrappean  construction and development in the stems of certain Pandanaceae.
Series of Madhya Pradesh, India. Journal of Palaeontological Society Botanical Journal of Linnean Society 681-41.
of India 3: 185-200.





