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A plant megafossil <lssemblage comprising Cladophlebis sp, PacbYPleris specifica Feistm<lmel, a fr<lgmentary leaf.
Plilophyllum aCUlifolium Morris, Araucariles minUIUS Bose & Maheshwari, Elalocladus lenerrimus (Feistmantel) Sahni,
Brachyphyllum (Allocladus.?> sp., Coniferocaulon rajmahalense Gupta. Coniferocaulon? sp. and rootS, is repol1ed from
the coal-bearing Puna Formation, Tingri District, sOllthern Xiz<lng, Tibet This <lssemblage represents the Assemhlage Zone
9 (Sukh-Dev, 1988) of India and is considered Early Cret<lceous in age. The similarity hetween the Pun<l Florule and the
Indian Flora extends further the northern limits of Gondw<lt1<lland into sOllthern Tibet.
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THE Puna Formation crops out in the Zhaya River,
Puna coumy in the Tingri (Xegar) District, about 60
km north to Mount Qomolungma (Mt. Everest) (Text­
figure 1). Earlier, it was believed to be equivalent to
the lower part of the Middle w Late Jurassic Menkadum
Formation (Wang, 1987) or the Mengbu Formation (Yu
el al., 1983), a Jurassic marine formation in the Mount
Qomoiungma area. The succession and fossil-bearing
horizons of the Puna Formation are as follows: (Text­
figure 2)

Overlying beds; Limestones believed to be eqUivalent to the
upper pan of the lvlenkadum Formation in the Mount Qomolungma
area

....Conformity.
Puna Formation

17 Greyish black carbonaceous sandstones and mudstones
with a coal seam 1.29 m

16. Dark grey siltstone, yielding' Macrocephaliles cf. elheridgei
(Spath) (84 PYI) (identified by Wang Yigang) in the upper
part.. . 17.74 m

15. Grey fine-grained sandstones 22.74 m

14. Grey fine-grained sandstones With co<ll seams 4.55 m
13. Grey siltstone. . 47 m
12. Black carbonaceous mudstones with a thin coal se<lm

.. ..053 m

11. Greyish white, medium-grained sandstones with thin coal
seams. . ... 14.48 m

10. Greyish white. medium-grained quartzitic sandstones.
..... .........3.03 m

9. Grey shale with thin-bedded sandstones 1.55 m
8. Coal seam . 0.66 m
7. Altern<ltions of greyish white medium-gr<lined sandstones

and greyish hl<lck carbonaceous siltstone with fossil plants
in the upper pan; Pachypleris?sp, Plilopbyllwn acutifolium
Morris, Arallcariles minulus Bose & Maheshwari,
Brachyphyllum (?Allocladus) sp, ComferocCiulon? sp. and
roots (84 PY), and indeterminahle plants in the lower part
(84 PI\!). . . 1.9 m

6. Black carbonaceous mudstones and a thin coal seam.
m

5. Greyish white. meuium-grained sandstones, with a layer
of grey siltstone 0.2 m thick at the top, yielding PachYPleris
specifica Feistmante!. Plilopbyllum sp.. Araucariles minutus
Bo.se & Maheshwari, Elalocladus lenerrimus (Feistmantel)
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CLadophLebis sp.

Genus----Cladophlebis Brongniart

the fossil plants of the Puna Formation have suffered
from metamorphism and usually have a shining surface.
Though coaly substance is commoniy present on the
specimens, no useful cuticles have heen obtained by
maceration. All the specimens descrihed in the present
paper were deposited in NIGPAS under the registration
numher : PB14735-14766 .

PI. 1, fig. 1; Text-fig. 3A

DESCRIPTION
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Text-figure l-iVldp ,holl' ing the loc~litie.' ot'the Low'er Cretaceous
Puna florule and other Mesozoic 10c~lities in the Himalayas
K~gbeni ([3araJe el al.. 1978); Lingshi (Ganesan & Bose, 1982);
Tansen (Kimur~ el al.. 1985)
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Description-Fragmentary pinna. rachis less than
1 mm wide. Pinnules alternate, deltoid, slightly falcate,
2-35 mm long Jnd less than 2.5 mm wide at base.
Margin entire. Apex obtusely pointed. Midrib giving
off lateral veins at about 45°-60°; veins mostly forked
once.

Remarks--Only J fragmentary apical pan of a pinna
is found with mostly once forked lateral veins.
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Sahni, Bmehyphyl/ulJ1 (AI/ocladus.') sp.• Conilerocaulon
rajl1zabalense Gupta and roots (84 PI!D. .1.08 m

4. BI~ck carbonaceous mudstones with a thin coal seam ...
.......... 036 m

3. Greyish \",hite. medium-grained, qual1zilic sandstones. with
a grey siltslOne 03 m thick at the top. yielding Cladophlebis
sp., Etaloelae/us lel1enimus (FeistmJntel) Salmi,
Brachyphyl/ulJ1 (AI/ocladus?) sp., and roots (84 PI!).

........ ....... 2.21 m
2. Coal se~m . .. 1.81 m
1. Greyish white, medium-gr~ined,quanzitic sandstones with

thin-bedded siltslone in the upper pan containing fragments
of plams . .1.3.2 m

...Conformity.
Underlying beds: Grey. thick-bedded siltstone yielding indeterminable

ammonites, and bivalves Palaeoneilo cf. asa.harbilensis Cox and
77Jraeia'sp. (84 PI), identified by Wen Shixuan. believed to be
equivalent to the Middle Jurassic Niehnieh HsiungJa Formation.

On the basis of the doubtful macrocephalitid
ammonites the coal-bearing Puna Formation was referred
to Lower Callovian (Wu & Hong, 1987, 1989). In the
Lower part of the Men~adum Formation, ammonites
are well-preserved and much more abundant (Wang &
Zhang, 1974; Zhao, 1979) than in the Puna Formation.

The bivalves, found in the underlying siltstone,
appear to indicate a Bathonian or Callovian age. All
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Text-figure 2-Stratigr~phicalsection of thl:' Puna Formalion in !'una

County, Tingri, shOWing the fossil-bearing horizons.

Text-figwL
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scale

UtI<!opbleb,s .'p. I'B14737, showing the shape of
1'! \'cmuion; B,C, Pacbypleris speeifica Feistmanrel,

, ,''-'j-. showing the shape of pinnae and venation;

liil.1.
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B

GenuS---Pacb)lpteris Brongniart

Pachypleris specijiw Feistmantel 1876

PI. 1. figs 3, 4; Text-fig. 313, C

Remarli!':>'-Two fragmentary bipinnate fronds have
been recovered, which resemble Pachypteris specifica
Feistmantel described by 130se and 13anerji (1984) from
Kachchh. India in gross features.

A fragm·:.:ntary leaf

PI. 1, fig. :2

Descriplion-Fragmentary leaf 10 mm long and 11
mm wide. J'vlidrib about 1 mm wide at the lower parr.
becoming evanescent upwards. Lateral veins make a
narrow angle, hifurcate at least twice.

Genus--Ptilopbyllu1fl Morris

Pliiophyllwn aculijolium Morris 1840

PI. 1. fig. 5

Remarks-A couple of specimens, resembling P
acutijoliwl1!vlorris described by Bose and BaneJii (984),
can be compared with some other species of Plilophyllul1l
in shape and size, but their cuticular features :.Ire not
known.

Genus---Araucarites Presl

Araucarites minutus Bose & Maheshwari 1973

PI. 1, figs 6-7: Text-fig 4D, E

Remarli!s-These cone scales look simi lar [0

Araucarites mil1ul!-tS described by Bose and Maheshwari
(973) from the ]abalpur Formation, India. Two of the
present specimens (PD14764, and 14765, unfigured)
are slightly larger in size.

Genus---Elatocladus Halle

Eialociadus lenel-rimus (Feistmantel) Sahni 1928

PI. 1, figs 8, 8a, Text-fig. 4A
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Text-figure 4--A. U"/Oc!Oclll.'· /elll'rmllllS (I'eistlllanrcl) Sahni. 1'1314-42
(lel't), H.C. Bruch.l'phyllum (/Woc!uclas» ,'r.. 1'13 1'17~3. 1'1736,
D.E. Araualrill?s minI/Ius Bose & ~bllC";hwari. 1'131/1764.1476'5:
,,:ale = 1 111111.

Remarks--The pre.~ence of narrow and usually
straight leaves having ohtuse apices and strongly
decurrent bases, giving off at wide angles. shmvs that
the present specimens belong to E. tenernmus.

Genus--/3racbyplJyllum Brongniart

Brachyphyllum (Allocladus?) sp.

PI. 1, figs 9-11; Text-fig. 4B, C

Description-Fragmentary branched-leafy shoots,
bearing ± rhomboidal reaves. Leaves small, close to
sparsely arranged and appressed to the stem. Upper
leaf short. triangular; lower leaf bulging out into a small
knob: some leaves keeled. Apex acute. Leaf-base cushion
± rhomboidal.

PlATE 1 --+

8.1l~.1.
2.
3,'1.
'5.
6,7

Cladopblebi.,· sp .. PB14737. x,3.
A rragmt'ntary leaf. 1'13147'50. x.'l.
Pacbyp/eris speci(iw Feislm:lntel. pBI47~6. 1~741 bOlh x2.
Piilopbyl/f/l11 acutijolililu Morris. PB147'j6. xl.
llraucariles mi/1II//IS Bost' & ,'vlaheshwari. 1'1314740. 14748,
both x2.

£Ialoelat/lls lel/('rrimus (Fe,slInantel) Sahni. PBl 'i744. H xl. 8"
x (a.2.'5

9-11. Brac/~ypb.l'I//IIn (AI/ocladlls~)sr., 1'13l'17"3, 14741, 147.36, all x2.
12-U. COlli(erocauloll raimahctlensC' Gurta. PB14766. 14763. xl.
14. Coni/erOCCllllou! sr., PB147'j1, x3
1'>-18. Routs. 1'1:3147'52. 1 i735, 14762, 147'5'5: 1'5, 17. 18 xl. Hi x2.
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Remarks--Three fragmentary leafy shoots bearing
± rhomboidal leaves appressed to the stem are found.
These leaves show variation in the degree of their
closeness and presence of knob and keel on the convex
lower surface. Provisionally' they are described as
Brachyphyllum (Allocladus?) sp. The present form is
somewhat comparable to Brachyphyllum regulare Borkar
& Chiplonkar 1973, B. eikaiostomum Sukh-Dev & Bose
1977 and Allocladus bansaensis Sukh-Dev & Zeba-Bano
1979 in external morphology, but are not identical.

Genus.---Coni{erocaulon Fliche

Coniferocaulon rajmahalense Gupta 1954

PI. 1, figs 12-13

Remarks--The specimens from the Puna Formation
match with C. rajmahalense Gu pta 1954 reported from
Rajmahal Hills, Bihar, Madhya Pradesh (Bose, 1959),
Rajasthan (Bose et al., 1982) and Lingshi Basin, Bhutan
(Ganesan & Bose, 1982).

Coniferocaulon? sp.

PI. 1, fig. 14

Description-Stem 10 cm long, 1.7 cm wide at the
widest portion and incomplete. Stem surface showing
lenticular leaf-scars arranged spirally, 0.6-1.5 mm high
and 2-5 mm wide.

Remar/~s--The markings of grooves and ridges on
the stem surface in the present form are quite different
from Coniferocaulon rajmahalense.

Roots

PI. 1, figs 15-18

Description-Two different types of roots are found.
One of them (PI. 1, fig. 17) consists of a main axis,
more than 8 cm long and 3 mm wide, and lateral
appendages up to 4 cm long and about 1 mm Wide,
given off at angles of about 30°-60° from the axis. The
other type has a main axis about 2 mm thick and more
than 10.5 cm long, bearing lateral appendages of two
orders. Appendages of the first order long and linear;
ultimate appendages irregular in shape and size.

DISCUSSION

The present plant assemblage recovered from the
Puna Formation, Tingri District, southern Xizang (Tibet)
comprises Cladophlebis sp., Pachypteris specifica
Feistmantel, a fragmentary leaf, Ptilophyllum acutifolium
Morris, Araucarites minutus Bose & Maheshwari,

Elatocladus tenerhmus (Feistmantel) Sahni,
Brachyphyllum (Allocladus?) sp., Coniferocaulon
rajmahalense Gupta, Coniferocaulon? sp. and roots.
In this assemblage, ferns are rare and the pteridosperms
are represented by a Single species Pachypteris specifica,
while cycadophytes and conifers are fairly well­
represented. In general composition the Tibetan plant
assemblage is closely comparable with that of Lingshi
Group in Bhutan (Ganesan & Bose, 1982). As such it
represents Assemblage Zone 9 established by Sukh­
Dev (988) in the Mesozoic floras of the Indian
subcontinent, and is thus of Early Cretaceous and not
of Callovian or Jurassic as formerly believed. This close
identity of the Puna fossil florule with the Indian flora
further extends the northern limits of Gondwanaland
into Tingri District. southern Xizang (Tibet) in Mesozoic
times. The discovery of' Glossopteris in Tingri District
has demonstrated that an association of southern Xizang
Block and the Indian Plate existed early in the Permian
(Hslt, 1976). According to the palaeomagnetic evidence
(Zhu & Tang, 1984), Indian Plate rifting took place by
the Middle Triassic and while small blocks started drifting
northwards in the Late Triassic. It appears from the
present study that at least in the Early Cretaceous the
southern Xizang Block was attached to the Indian Plate.
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