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The link between the decrease in microbial carbonate sedimentation, and decline of large 

Riphean subtidal conical and columnar stromatolites  (Conophyton garganicum, Colonnella 

columnaris, Kussiella kussiensis and Baicalia sp.) from the inner sedimentary belt (Deoban – 

Gangolihat), the first appearance of complex organic-walled microfossils and acanthomorphic 

acritarchs from Blaini- Infra Krol sediments and emergence of Vendian (Ediacaran) soft bodied 

metazoans (Charniodiscus sp Cyclomedusa davidi , Kimberella cf quadrata , Zolotytsia biserialis, 

Conomedusites lobatus, Sekwia sp.and Beltanelliformi sp.; metaphytes (Vendotaenia sp., 

Vendotaenia antiqua , Krolotaenia Tewari , Krolotaenia gniloskayi Tewari and Tyraosotaenia sp. ) 

from the Krol Formation of the  outer NW Lesser Himalaya , India is related to the unicellular to 

multicellular transition during Vendian Period. These palaeobiological events are of a global 

nature and have been documented in  Australia, China, Russia   (formerly USSR), Canada and 

Africa. The base of the Terminal Proterozoic System occurs at the base of a pink, microbial 

limestone in the Blaini Formation and the Precambrian – Cambrian boundary occurs in the Lower 

Tal Formation (Tewari, 1984, 1989, 1992, 2001, 2003, 2004: Fig. 1). Ediacaran metazoans occur 

above the Varangian / Marinoan / Blainian glaciation and below the lowest Cambrian deposits 

(small shelly fossils of Meischucunian zone I) on all the continents. Carbon isotope 
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chemostratigraphy of the Deoban- Blaini- Krol succession suggests that the positive d13C 

signature obtained in the Deobanian microbialitic carbonates is followed by a negative d13 C 

shift below the Chuaria circularis bed, with a very high positive d13 C spike above it. The pink 

microbial limestone (cap carbonate) of the Blaini Formation (Blainian)  exhibits a strong negative 

shift in d13 C. A positive d13 C spike in the Upper Krol Formation (Vendian / Ediacaran) suggests 

that there has been a glacial event prior to the evolution of the Ediacaran biota. The Ediacaran 

Period is recently recognized in the Krol belt (Krolian) of the NW Lesser Himalaya based on the 

discovery of a pre-Ediacaran and an Ediacaran biota, carbon isotopic excursions and a 

Neoproterozoic glacial event. The termination of the Krol algal –stromatolitic carbonate cycle in 

Terminal Proterozoic and deposition of phosphorite, phosphatic stromatolites of the Tommotian 

Stage (Collumnaefacta vulgaris, Boxonia gracilis, Aldania mussorica and Colleniella) and 

diversification of small shelly fossils also of Tommotian / Meischucunian Zone I  (Anabaria, 

Circotheca, Protohertzina) age in Lower Tal Formation (Talian) are global events at the 

Precambrian – Cambrian boundary (Tewari, 1989, 2004). The negative d13C values of the Lower 

Tal carbonates indicate a negative shift in carbon isotopic signature, consistent with the global 

data available from China, Australia, Iran, Mongolia, Siberia, Morocco and other parts of the 

world.  Recently, in the North-East Lesser Himalaya, India, Riphean – Vendian organic walled 

microfossils, microstromatolites, stromatolites and Vendian-aged sponge spicules (Monoaxon) 

have been discovered (Tewari, 2001, 2003 a, b, 2004; Shukla, Tewari and Babu, in press). The 

microbial assemblage, stromatolites and micrometazoans (single ray sponge spicules) have been 

reported from the Buxa Dolomite, well exposed in Kameng, Subansiri and Siang districts of the 

Arunachal Lesser Himalaya. Highly diversified stromatolite assemblages of Riphean – Vendian 

age have also been recorded in Buxa Dolomite from Ranjit window section of southern and 

western Sikkim,  Lesser Himalaya (Tewari, 2003b, Tewari and Sharma, 2004). The important 

microfossil taxa recognized include Huronispora psilata, Eosynechococcus moori, Glenobotrydion 

aenigmatis, Myxococcoides minor, Palaeoanacystis suketensis, Oscillatoriopsis breviconvexa, 

Siphonophycus typicum, Obruchevella parva. Acritarchs viz. Margominiscula rugosa, 

Lophosphaearidium rarurm, Micrhystridium lanatum, Baltisphaeridium cerinum and the vase-



shaped microfossil (Melanocyrillium hexodiadema). The present microbial assemblage from the 

Buxa Dolomite suggests a transitional stage from Upper Riphean to Vendian. The characteristic 

Lower to Upper Riphean taxa of stromatolites recorded are Kussiella kussiensis, Conophyton 

garganicum, Colonnella columnaris, Jacutophyton, Baicalia nova, Kalpanaella Tewari, Stratifera, 

Irregularia, Nucleiella, Jurusania, Gymnosolen ramsayi, Tungussia, Minjaria, Inzeria and digitate 

stromatolites. The Vendian microbialites recorded are Aldania sp., Tungussia sp., Linella sp., 

Paniscollenia sp., Linocollenia sp., Boxonia sp., linked Conophyton Colleniella sp., large domal, 

stratified and conical (Conistartifera) and columnar forms.  Carbon and oxygen isotope 

chemostratigraphy of the Buxa Dolomite in the eastern lesser Himalaya, East Gondwana shows 

significantly positive carbon isotope ratios  (d13 C  + 3.7 to 5.4 % PDB) and correspond to 

Vendian C- isotopic signature. 



 


