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ABSTRACT 

The UOp(.'T part or :\Io Chu Fornntion 01 Lingsb.i B..1.sin .lu.s yielde<l fo __ ,, il pl:i:1, n'Uw n_~. ' ~ e fossi l~ nrc rath~r poorly presen·ed and amoogst them ide.n ti t~:lbk species ~~- P.:..i.~~?f.r-i.i _ ~t. i ·:it.~ , Oldham & 1 Iorris ) Bose & Roy. Ptilop.7.Ylla:n a.::ll ij~!i.:rn :\forns. EiJ..'xk lus _1 J.;..;.f.tJ:..."<r.SU ~F ei.;. i.man tel H:ille, Pagioph)'Uum sp .. -\ , Pa_,,uioph.Jflwn sp . B and Cn iftn.•::J:Jbi1 cf. ruj,r.;;..l:dr1.ct: Gup t..-.. T he ~ H'm bb gc: som ewhat resembles certain pbnt assemblages known from the l"pper Gondw.:m.a o.f lndi.1 . 

L\TRODUCTIO~ 

The Lingshi Basin is sirua red in rhe Tetll\·an bd r of the lligher H imala ~ J 0f Bhutan (Text-fig. I). It forms a \1VN, ·V-ESE ~-ending synclinorium flanked by ffit' older crystalline rocks in the south and east , while in the north and souili,,-cst lie respec­tively the Tetbyan sedimen ta r1es of Lhe Tsang Po Valley and Phru·i B=isin of T ibet. The plant-bearing rocks formin the pan of Lin~hi Group uncon fonuab ly overlies the Shodug Formation and occupies a large tract in the central par t of t11e L ings.hi syndi­ncrium. The Lingshi Group consists of a lower 300-350 m thick fresh-w;iter facies com­prising laminated quartzite, sandstone and carbonaceous (plant be.aring beds) s.hak and an upper (1,000 m) mdrine sequence of dark carbonaceous slate and quanzite wirb thin streaks of plant bearing shale (5-10 cm) . The lower fresh-water facie5 is grouped under Mo Chu Formation and is well developed in the southern and eastern pares of ilie basin. The upper marine facies of rods are grouped under Chebesa Formation and is predomi­natly developed in the central and west central parts. 
A1o Chu Fonnation-The succession startc; (Text-fig. 2) ,,vjrh a 150 m thick sequence of dark grey and grey laminated quar tzite with thin interbed5 of dark slate. The quart­zite shows worm trailc;, while the shale comprises fragmentary plant impressions. This is followed by a thin (5-6 m) bleached slate with ammonite remains which is follo·wed by a 100-IS0m thick sandstone, greenish feldspathic sandstone having- fragmentary plant­remains and thin bivalves. Further up, there is a 25 m thick dark carbonaceous plant­bearing shale, with dark micaceous sandy slate and minor sandstone, which is overlain by a 12 m thick carbonaceous and micaceous slate with plant fossils. The latter t'.-.ro uni ts are exposed at locality Fl (Text-fig. 1). This is followed by a (15 m) grey to white quart­zite (often gritty) and pebble.; with thin shale bands conraining ammonites which has been taken as the upper limit of the Mo Chu Formation. 
Chebesa Formation-The succeeding Chebesa Formation is mainly made up of d:i.rk carbonaceous slate and minor greenic;h arenite with remains of bivalves '1 nd .'.lllllnonites. There are a few thin plant-bearing shale streaks (1-10 cm) in the lm-ver pare of this fi.)r­mation (localities F2 and F3 in Text-fig. l ) . 
The field evidences suggest that the l\1o Chu Formcttion is rhe lateral facies varia ­tion of broad Chebesa Formation in the lower pare. The lithostr~ tigr~1phic :lssemblage 
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of the Lingshi Group indicates that the overall sedimentation took place in near shore, 
shallow marine conditions. 

Except two specimens (G.S.I. nos. 19561 and 19562), a ll the fos5i ls described below 
were collected by one of us (T.:NI.G.) and Mr. K. P. Reddy from the upper part of Mo 
Chu Formation exposed at loca lity Fl (Text-fig. 1) which lies about 4 km north of Yale 
La. The other two specimem were collected (by T.M.G. alone) from the basal part of 
Chebem Formation exposed al localities F2 and F3 (Text-fig. 1). The plantrcm::iins are 
considered to be of middle to la le Jurassic in age. A brief report on these fossils has 
already been given by GANESAN et al. ( 1980, 1982) . 

DESCRIPTION 

Pachypteris sp. cf. P. indica (Oldham & Morris) Bose & Roy 
Pl. 1, Figs. 3, 4 ; Text-fig. 3D 

Description-Detached pinnae, shape as a whole lanceola te; largest specimen measur-
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ing 10 cm in leng th a nd 2.5 cm in width. Rachis 1-2 mm wide, _surface smooth . Pin­
nulcs altcrnatc,sometimcsncar apex suboppm i te, at lached by entire base a t a n angl e_ of 
about 45°-50° linear maximum length 2 cm a nd brr.a d th 2 .5 mm, g radually bccomm g 
shorter and n~rrowc 1'. tmva rds apex; :icrClscopic margin con trac tcd or straigh t , b as iscopic 
margin slightly dccmrcn t, lc11cr ,1 1 margins en I ire ; apex ac ute. Veins obs~un:. 

Comparison- The pinnnlcs or Pacl,y /1/ fl ris sp. cf. P. indica arc lik~ tlic p_rnnuks nf P. 
indica (Oldham & :Monis) Dose & Roy (1 968) cl cscrib L· d frnrn Sch•Jra, S_hcr River , Nladh ya 
Pradesh. However , the pinnul cs of the spc..·cimens [ron1 Schora arc sl1gh tly sma llr·r Lh 3 n 
those described h ere. Rcc11tly, a large number of specimens of P. indicn. (yet u, b e des­
cribed) ha ve been collected from Chawnd River, K.a ch chh. Ou l of th ese, the p!nnuk s 
of the larger spccimcns match exactly the pinu ulcs of the prcsen l spccimc r1 s. The pinnulc5 
of PachJ'/)lcris sp . cf. P. indica ;ire somcwha L like the larger pinnul cs of P. lanceolata 
Brongniart described by HARRIS (196,J, fig . 55B), bul in the la tt er pinnulc5 h av<.: rounded 
or obtuse :.,pex. 

Ptilophyll1tm ac1ttifolium l\lI, ,r fi ) 

PL 1, Fig. 6; Texl'.-fig. 3F 

1982 PtiloPhJ1llum sp. cf. P. aculijolium; Ganesan et al., p. 194, fig. 1. 

Description-Pinnate frond, 7.7 cm long and 2.8 cm broad at its broadest region. 
E::-..."J)osed part of rachis about 3 mm wide, at places obliquely striated, near apical end 
longitudinally 1:triated. Pinnae attached on upper surface of rachi5 at an angle of 55°-
600, closely set, sometimes pinnae bases touching each other. Pinnae linear, 1-1.8 cm 
long and 3-4 cm wide, slightly falcate, margin entire, apex acute, acroscopic margin 
straight or rarely curving downwards, basi5copic margin slightly decurrent. Veins 
mostly obscure, 7-9 in number, forked or unforked, forking at different levels. 

Comparison-The specimen resembles most the specimens of Ptilophyllum acut1folium 
figured by BoSE AND KASAT (1972, pl. I, fig5, I, 6). 

Elatocladus jabalpurensis (Feistmantel) Halle 
Pl. 1, Fig. 7; Pl. 2, Fi5s. 11, 12; Text-fig. 3 B, C 

Description-Repeatedly branched leafy twig, branching at an angle of a bou [ 
30°-50°. Stem about I mm wide. Leaves spirally arranged (in compressed sta te leaves 
spreading out in one plane), pointing upwards, attached at an angle of 45°-65°, linea r­
lanceolate, 0.8-1.1 cm long and 1.5-2 mm b,0ad, margins straight and parallel , base 
slightly comtricted, apex acute, Veins obscure, rarely in som.c showing a fa intly ma rked 
midvein. 

Comparison-The specimens figured closely here resemble the specimens .)f E lato­
cladus jabalpurensis figured by FEISTMANTEL (1877, pl. 9, figs. 1-6 ; pl. 10, fig . 1) a nd 
SAH NI ( l 928, pl. 5, fig. 73). The Lingshi Bas in specimens ma) a lso be compa red wich 
the specimens of F. jabalpurensis figured by HALLE ( I 9 13, pl. 9, fig. 8) . In the 111.ocle L)r 
a uachmcn L of lea vcs and in gro'i'> fca lures E. pseudotenerrima :Mahesh wari & K.mn:u .rn 

T ext-fig. 3. A, Pagio/1/i)' /Lum sp. A, G. S . I. N u. 19572 ; ><. 2. B-C:, 1:,'fotocfodus jub11f.1J111 msi.1 (Feistin:uitd ) 
H allt , G. S. L Nos. 1~563 and 19:iG4; x 2. D , Padty/1teriJ sp. cl'. P. indica (O lllh:11t\ ,& l\ll•rris ) Bl,,~· 
& Roy, G. S . 1. Nu. l!J.'iGO; / I. E , ?Clru/oj,hle/JiJ sp. , G. S . J.. N ,1. 19'.'i7U ; :'\'.2. F, l' tilt •plulliJ.'/f 11,-1,ti­folium Morri ~> G. S. T. No, l!J:1lil ; x l . C, l 111gio/1l1JlL11111 sp . 11 , l~ . S . 1. N,l. l~l:i 7'.>; " l. H . 
Pagio/J/ryllum sp. A, C . ~- !. No. JU:,71 ; x l. 
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(1976) · · ·1 1 · fi ed J1 e rc • h owever due lo bck of cut icle in the btt•· . 1s Slill.l a r to t 1e specimens gur , ' , . . ,, t sp ecimens further comparison i ; not p ,1ssiblc. In c:x rcrn:i l fen.tu res E. Jab~lpuren~lS ckscr ib-d h • · B - d ( 1967 ) reported lrnrn Gdli c ... I e ere a lso resembles the l \-v1gs of E. penica a rna r . _ . J~, c 1, Ira n and Apterocladus Lanceolatus Archangel sky ( 1966) d cscnbcd fr om B::1Jo Grande, Argentina. 

Pagiophyllum sp. A 
Pl. 2, Figs. 9, 13, 14; Te},,t-fig. 3A, H 

1982 :._Pagiophyllum sp. ; Ganesan et al., p. 194, fig. 2. 
Desaiption-Branched leafy shoot, largest specimen measuring 13.3 cm in length, branching at a n angle of 40°-60°, branches 2.5-3 cm long. Both rn.ain axis and branches covered with spirally arranged leaves. Leaves sessile, crowded, late rally spreadin1::, slightly curving upwards or distinctly falca te, keeled, 3-5 mm X 1.4 mm in size , free part o f leaves usually twice longer than broa d, margin entire, apex pointed o r acuminatc, acroscopic margin slightly curving upwards, basiscopic margin clccurrent. Comparison-Pagioplryllum sp. A is dis jnct from all the so-far-described Indian species of Pagiophyllum. Amongst them i t resembles m os t P. marwarensis Bose & Sukh­Dcv (1972), but in the lauer the leaves arc larger ·and more prominently keeled. In branching habit and shape of leaves Pagiophyllum sp. A resembles mo-; t P. setoswn (Phil!.) Seward described oy DoLUDENKo AND 0RLOVSKAYA ( 1976) . T he leaves of P. selornm (PhilU described by JACOB AND SHUKLA ( 1955 ) ::i re less 3prc-acli11g th:111 the leaves in th e present specimens. The smaller Ic::ivcs of Pag iophJ•ILum sp. A may a lso be compared with the leaves of Pagiop!tyllum sp. cf. J-laib1m1ia sctosa ( Phill. ) [farri -s figured by DELLE (1967). 

Pagiophyllum sp. B 
Pl. 2, Fig. 10; Text-fig. 3G 

Description- Leafy shoot, m easuring 4. 7 cm in length. Leaves helically borne, spreading but pointing forwards, cu rved, prominently keeled, typic:i.lly 0.8-1 cm in length and a bout 1-l.5 mm in ,-vidt h, ::i. i::.ex acute, margi11 ent ire . 
Compar£s011-Pngiop!t11llw11 sp. B resembles some o f the specimens of P. rewaensis Bose & Sukh-Dev ( 1972, pl. 2, fig . 9) . The la lle r , howcvc1, has more spreading leaves. The leaves of P. veronense We,ley ( 1956) a rc so mew ha i. like the leaves of Pagiophyllum sp. B, but in the former the leaves are m ore spreading. 

Coniferocaulon sp. cf. C. rajmahalense Gupta 
Pl. 1, Fig. 8 

Description-Stem surface showing longitudirtal ridges and grooves. Within ridges and grooves, a t places, showing elliptic-al protuberances m easuring 3.3-4.2 cm in length and 0.3-0.5 cm in breadth. 
Comparison-The _specimen resembles most the specimens 0f Co,,iferocaulon rayna­hdeuse figured by BosE (1957, pl. 1, fig. 9) and BosE et al. (1982, pl. l, fig. 14) . 

INCERTAE SEDIS 

Besides the specimens described above, the collec t ion includes three more badly presei·ved specimens whose affinities arc not very clc::i.r. Ou t of them two seem to belong w a specie., of Claduph/.?bis ( Pl. 1, Figs. 1, 2; Text-fig. 3.E) . Bo Lh Lhe specimens have minute 
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pinnuk-s which m I 1 
. . · r::i.s urc - .5 cm in lcngL11 a nd 0.3-0. 5 cm in breadt h . Tn none 1Jf 1h,..: 

pinnulcs vcm, a rc visibl e. 

l ~h c thircl '> pccimcn i'> a fr agmcn, c, f T't ilnp!1v!!wn leaf (Pl. l, Fig . . , ). Herc. un lih 
the specimen nf Pt 'L pi IL . . . . . . 

l O 1!.J' um aculifo!tum described on prececlmg page , the racllls 1s completely 

concc~lc<l by the pinnae. Also the pinnae have obtuse apices like Ptilnplry/lum cutchenJe 

Morns figure<l by BosE. AND K ASAT ( I 972 , pl l, fig. 7). The spec imen , however, differs 

from P. culchense in havinv n a rrower pinnae like P. tcnn rimum Fci,;; tmanLcl described b, 

BosE AND KASAT ( 1972 , pl. 2, fig. 18) . Furthr.r comparison i" no t p '):,, ibk beca use in 

the prcsen t specimen veins a rc miss ing in a ll the pinnae . 

DISCUSSION 

l ;1 the Himalaya, the occurren : c of Mesozoic pla n t-h~a ring hcd 'i have bee n rcpor1c<l 

from ~ o Chu Formation, Lingshi Bas in , Bhutan (GANESAN et al., 1980, 1982) ; K agbcni­

Mukuna th, Thakkhola Valley, Nepal (BARALE et al., 1978) and North of Indus Suture 

Zone, L adakh (SHARMA el al. , 1980) . In all these localities th e plant assemblages are 

ra ther IY) Or in species. In the collection from Ling5hi B:1, in, the re a rc only thirteen 

specimens which ca n be referred to six genera. The assemblage consists of? Cladophlebis sp., 

Pachypteris sp. cf. P. indica (Oldham & M orris) Bo:;e & R oy, Ptilop.tryllum acutifolium Morris, 

Ptilopfryllum sp. , Elatocladus jabalpurensis (Fc i'>tmantcl) Halle, Pagiophyllum sp . A, Pagiop!ry­

llum sp. Band Coniferocaulon sp. cf. C. rajmahalense Gupta. This assemblage is distinct from 

the one d escribed by BARALE et al. ( 1978) rrom K ~gbeni-Muktina th which is dominated 

by speci es of Ptiloj1hyllum (P. acutifolium and P. "P · cf. P. cutchense M orris) and a species of 

Araucarioxylon (A. nepalensis ). According to BARALE et al. ( 1978) Kagbeni-Muktinath 

assemblage is like the assemblages me t wi thin the Upper Gondwana of Peninsular India, 

especially the assemblage known from the older fos 3iJifc ro us beds met within the Raj­

mahal Hills. The Lin.gshi Basin flora is more like th e assemblages met at some of the 

localities in the Satpura Basin (Sehorn and Jatamau) and Kachchh (Kakadbhit, Kurbi 

and Chawad River ) . The Lingshi plant-yielding beds seem to be slightly older in age 

than the fossiliferous bed exposed at Kagbeni-Muktina th and it is perhaps middle to 

late Jurassic i11 age. 
The Ladakh · assemblage repor ted by SHARMA et al. (1980) has recently been re­

examined (the work is still under progress) . It has, beside some of the plants earlier 

reported by SHARMA et al. (1980), also Klukia, Nilssonia, -?,amites, e tc. ; a<; such, the assem­

blage differs markedly from the Jurassic-Cre taceous assemblages known from the Upper 

Gondwana of India and a lso the Lingshi Basin assemblage. 
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EXPLAl~ATlON OF PLATES 

PLATE-1 

?Cladophlebis sp. , G. S. I. Nos. 19569 and 19570. x I. 
1-2. 
3-4. Pachypteris sp . cf. P. indica (Oldham & !vlonis) Bose & Roy G S I N 19559 ' · · · - os. and 19560 5. Ptilophyllum sp. , G.S.l. No. 19562. x I. . 6. Ptiloplzyllum acutifolium Morris, G.S.l. N o. 19561. x 2. 

7. Elatocladus jabalpurensis (feistmantel) H alle, G. S. I. 19564 . I X . 8. Coniferocaulon sp. cf. C. rajmahale11se Gupta, G. S. I. No. 1957"- . 1 J X . 

PLATE-2 

9 . Pagiophyllwn sp. A., G . S. I. No. 19572 . x I. 
10. Pagioj>hyllum sp . B, G. S. I. No. 19573. x I. 
11. Elawcladus jabal/1urc 11sis (Feistmantel ) H alle , G . S. I. No. 19563. 
12. A part of the above magnified. x 2. 
L3. Pagiophyllum sp . A, G . S. I. No . 19'.i 71. x I. 
14. A part of the above magnifi ed. x 2. 

X I. 

X I. 
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