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                          Summary of work Done and Highlights
 The breakup of the Rodinia resulted in formation of rift basins and passive margins around 650 Ma. Major palaeoclimatic events like Neoproterozoic global glaciation known as Snow Ball Earth followed by global warming have been recorded from different continents including Indian Lesser Himalaya ( Blaini –Krol Cryogenian –Ediacaran Period , Fig.1).The global correlation of these palaeoclimatic events are mostly based on  carbonate sedimentary successions and their carbon isotopic signatures. The reconstruction of Rodinia supercontinent and the palaeoposition of India ( including Lesser Himalaya and Southern China ) strongly suggest that a possible connection of the Lesser Himalayan Meso – Neoproterozoic sedimentary basins  ( Inner Deoban – Gangolihat belt  and outer Blaini- Krol belt ) must have existed with the Rodinia.
.Early Earth possibly witnessed its most extreme climatic fluctuations during the mid late Neoproterozoic between 750- 550 Ma. Palaeoglaciers even reached the equator around 635 Ma covering the whole earth. Evidences from Australia , Africa, Antarctica, South America , South China and Indian Lesser Himalaya suggest that there might have been three or more palaeoglacial events during this 200 million year interval. The global decline of Meso-Neoproterozoic stromatolites, biotic evolution ,diversification and extinctions and discovery of  Ediacaran life after cool climate is of great significance. These bio and  palaeoclimatic events have been recently studied in detail and correlated  chemostratigraphically  from  Jammu in the NW to Sikkim in the NE Lesser  Himalaya. (Tewari , 2004, 2005, 2007, Tewari and Sial, 2007 ).Carbon isotopic excursions from all continents have given the identical results and strongly support the existence of a supercontinent Rodinia during 1100-650 Ma.  Upper Krol Formation ( Krol D Member ) is a typical Ediacaran ( Terminal Neoproterozoic ) microbial carbonate sedimentation facies. It is well developed in the Lesser Himalayan Krol belt extending from the Solan in the Himachal  to the Nainital in Uttarakhand Lesser Himalaya. Krol D contains Ediacaran metazoan fossils and abundant microbial structures in the form of columnar, domal and stratified stromatolites. Peloids, oncoids and microphytolites are also microbially formed structures. Carbonate grainstones and packstones are common in the Krol D and the allochemical constituents are intraclasts , ooids, coated grains , peloids, microbial grains and catagraphs. Sedimentary structures present in the non stromatolitic Krol carbonates include bird’s eye, cross beddings, symmetrical ripples and shallow channel structures.Mud cracks are also present . An intertidal to supratidal ( shallow water ) depositional environment with some moderate currents and intermittent periods of exposure has been suggested for the Krol D Member of the Lesser Himalaya.

Petrography , Cathodoluminescence and Electron Probe Micro Analysis ( EPMA ) has been done to study the diagenetic and chemical  changes in the
microfacies of the Krol D Member. Intraclasts are rectangular in section and composed of coarse dolomite crystals. CL shows that these have growth zones. Peloidal structures are composed entirely of micrirte. Ooids in the Krol D Member are mostly spheroidal to ellipsoidal grains and range in diameter from 0.1 to 0.4 mm. Composite ooids are larger grains and consists of smaller ooids. The CL of the ooids shows non luminescence. The diagenetic history of the Krol D ooids and intraclasts suggest that many of these grains may have precipitated as micrirte and possibly microbial micritization has taken place. The Krol D dolomite shows abundant evidence of marine cementation as the first diagenetic stage. A second type of cement is fibrous crust.Under CL the fibrous crusts are brightly luminescent. These fibrous and micritic cements are of shallow marine origin. The bright luminescent stromatolitic laminae is observed.
The diagenetic textures suggest that originally fine grained carbonate was replaced by fine dolomite and that coarse fibrous high Mg calcite cements were replaced by dolomite too, preserving the original fabrics of the crystals. Terminal Neoproterozoic sea water chemistry must have contributed to the dolomitization in the Krol D. EPMA of the ooids has been done from nucleus to outer margin and the variation in the major and trace elements has been analysed  to understand the diagenetic effects and microbial dolomite precipitation.
New additional δ13C chemostratigraphic data for the Tehri and Pauri Garhwal areas of the Uttarakhand  Lesser Himalaya, India has been recorded.  A composite δ13C profile for the Krol Formation (Ediacaran System) was prepared based on new data from the Rikhnikhal and Luxmanjhula sections of the Garhwal syncline and previously published δ13C data from Mussoorie syncline. The Blaini diamictites are well developed in both the sections representing Neoproterozoic glacial Marinoan/Blainian event. The Blaini pink cap microbial carbonate shows a negative δ13C excursion  characteristic of cap carbonates globally. At the Luxmanjhula section, near Rishikesh, the δ13C values for a stromatolitic pink cap limestone of the Cryogenian Blaini Formation varies from -1.73 to -1.86 ‰PDB. Oxygen isotopes range from -9.13 to -11.63‰PDB in carbonates. The Lower Krol Formation is composed of shaly limestone and characterized by Vendotaenids. (13C values rise to +4.93‰ PDB in the overlying Krol C dolomite in Rikhnikhal area, which rise to +6 ‰ PDB in the Mussoorie syncline. The Upper Krol carbonates are cherty, oolitic, stromatolitic-oncolitic and zebra fabric is well developed. Krol D/E Member has yielded well-preserved Ediacaran medusoids and frondose forms in the upper silty layers. The positive shift in the carbon isotope values of the Buxa Dolomite , NE Lesser Himalaya is also correlated with the Ediacaran carbonate sedimentation.
      A negative excursion has been recorded (δ13C -10.52‰ PDB) just below the Ediacaran-Lower Cambrian boundary. The Ediacaran C-isotope stratigraphy of the Krol Formation (Krolian) of the Lesser Himalaya is identical to the Doushantuo, Lower Dengying and Upper Dengying Formations of South China. The palaeo-geographic reconstruction of the palaeo-continents suggests that around 650-540 Ma, Lesser Himalaya and South China were very close to each other.  Present Ediacaran chemostratigraphy allows a subdivision of Ediacaran System and its global correlation.
   RECENT PUBLICATIONS RELATED TO THE IGCP -493 PROJECT
Tewari, V.C., 2004. Microbial diversity in Meso- Neoproterozoic Formations, with particular reference to the Himalaya. In : J. Seckback ( Editor ) Origins. Kluwer Academic Publishers. Printed in the Netherlands.  pp..515-528.

Tewari, V.C., 2005. Vendian ( Ediacaran ) biota from the Lesser Himalaya , India and Southern China with special reference to early evolution of life on Earth. 14th International Conference on Origin of Life, Beijing , China, 143-144.
Tewari, V.C., 2007. The rise and decline of the Ediacaran biota: palaeobiological and stable isotopic evidence from the NW and NE Lesser Himalaya, India.

In : Vickers Rich , P & Komarower, P. ( Editors ) The Rise and Fall of the Ediacaran Biota. Geological Society of London , Special Publication, 286 , pp. 77-101.

Tewari, V.C. and Sial, A . N., 2007. Neoproterozoic – Early Cambrian isotopic variation and chemostraigraphy of the Lesser Himalaya, India, Eastern Gondwana.
Chemical Geology , vol. 237, pp. 64- 88.
Explanation of Figures 1. ( attached as separate file )
Fig. 1 :  Field occurrence of the Neoproterozoic  glacial Blaini Diamictite in the Maldeota section of the Mussoorie syncline , Dehradun , Lesser Himalaya, India and Pink cap stromatolitic dolomite overlying the diamictite in the Rishikesh – Luxmanjhula section , Garhwal syncline, Lesser Himalaya, India.
