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•	 To address problems in a broad scale – encourage collaboration 
amongst scientists

•	 Extensive involvement in hydrocarbon exploration and production 
research [reservoir modeling and characterization, Oil & Gas, CBM, 
Shale Gas]

•	 World class research in experimental and theoretical rock physics

•	 Close collaboration with government agencies to identify crucial 
societal needs

•	 Increase awareness of geosciences at the high school level

•	 To set high priorities for graduate education by identifying talented 
students from different fields and attract them to earth sciences

CSIR-NGRI  
Vision 2020
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CSIR-NGRI ANNUAL REPORT 2012-13 Foreword

†Ö´Öã�Ö 
 

Ã¾Ö�ÖÔ •ÖμÖÓŸÖß �úß ¯ÖéÂšü³Öæ×´Ö ´Öëü, Æü´Ö ‡ÃÖ ¾ÖÂÖÔ ÃÖß‹ÃÖ†Ö‡Ô†Ö¸ü-‹−Ö•Öß†Ö¸ü†Ö‡Ô ´Öë •Öß¾Ö−Ö �êú ¯ÖÏŸμÖê�ú �Öê¡Ö ´Öë �Öã�Ö¾Ö¢ÖÖ 
²ÖœÍüÖ−Öê � êú ×»Ö‹ ²Ö¤ü»ÖÖ¾Ö »ÖÖ−Öê ¾ÖÖ»Öß ¸üÖÆü ¯Ö¸ü “Ö»Ö−ÖÖ •ÖÖ¸üß ¸ü�ÖŸÖê Æïü… ÆüÖ»ÖÖÑ×�ú “ÖÖ»Öæ ¾Öî–ÖÖ×−Ö�ú ¯Ö Ó̧ü¯Ö¸üÖ‹Ñ �ú‡Ô ´ÖÖμÖ−ÖÖë ´Öë ÃÖ¿ÖŒŸÖ 
†Öî¸ü †Ö¬Öã×−Ö�ú ²Ö−ÖÖ‡Ô �Ö‡ÔÔ Æïüü, 12¾Öà ¯ÖÓ“Ö¾ÖÂÖáμÖ μÖÖê•Ö−ÖÖ �úÖμÖÔ�Îú´ÖÖë � êú ÃÖÖ£Ö-ÃÖÖ£Ö ÃÖÆüμÖÖê�ÖÖŸ´Ö�ú ‹¾ÖÓ ¯ÖÏÖμÖÖê×•ÖŸÖ ¾Öî–ÖÖ×−Ö�ú 
�úÖμÖÔ�Îú´Ö, ¤üÖê−ÖÖë �êú †ÓŸÖ�ÖÔŸÖ †−Öê�ú −Ö‡Ô ×¤ü¿ÖÖ†Öë �úÖ ÃÖæ¡Ö¯ÖÖŸÖ ×�úμÖÖ �ÖμÖÖ †Öî¸ü ¾Öê �úÖμÖÖÔ−¾ÖμÖ−Ö �êú ×¾Ö×³Ö®Ö “Ö¸ü�ÖÖë ¯Ö¸ü Æïü… 
Ã¾ÖÃ£Ö, †−Öã¿ÖÖ×ÃÖŸÖ ‹¾ÖÓ ´ÖãŒŸÖ ¾Öî–ÖÖ×−Ö�ú �úÖμÖÔ ¯Ö×¸ü¾Öê¿Ö �úÖê ²ÖœÍüÖ¾ÖÖ ¤êü−Öê �êú ×»Ö‹ ÃÖÓÃ£ÖÖ−Ö �êú ÃÖÓ�Öšü−ÖÖŸ´Ö�ú œüÖÓ“Öê ´Öë �ãú”û 
´Öæ»Ö³ÖæŸÖ ¯Ö×¸ü¾ÖŸÖÔ−Ö ×�ú‹ �Ö‹ Æïü †Öî¸ü �ãú”û ×−Ö�ú™ü ³Ö×¾ÖÂμÖ ´Öë ×�ú‹ •ÖÖ−Öê Æïü… ÃÖß‹ÃÖ†Ö‡Ô†Ö¸ü-‹−Ö•Öß†Ö¸ü†Ö‡Ô �úÖê ³Öæ×¾Ö–ÖÖ−Ö 
†−ÖãÃÖÓ¬ÖÖ−Ö ÃÖÓ�Öšü−ÖÖë �êú ¾ÖîÛÀ¾Ö�ú ´ÖÖ−Ö×“Ö¡Ö ¯Ö¸ü ´ÖÆüŸ¾Ö¯Öæ�ÖÔ Ã£ÖÖ−Ö ¯Ö¸ü ×²ÖšüÖ−Öê �êú ×»Ö‹ ³Öæ³ÖÖî×ŸÖ�úß �êú ˆ®ÖŸÖ ×ÃÖ¨üÖÓŸÖÖë �êú ÃÖÖ£Ö-
ÃÖÖ£Ö ¯Öé£¾Öß ¾μÖ¾ÖÃ£ÖÖ �êú ×¾Ö×³Ö®Ö ¯ÖÆü»Öã†Öë ÃÖê ÃÖÓ²ÖÓ×¬ÖŸÖ †−ÖãÃÖÓ¬ÖÖ−Ö �úß −Ö‡Ô ¸üÖÆüÖë ´Öë ”ûÖ¡ÖÖë †Öî¸ü μÖã¾ÖÖ †−ÖãÃÖÓ¬ÖÖ−Ö�úŸÖÖÔ†Öë �úÖê 
¯ÖÏ×¿Ö�Ö�Ö ×¤üμÖÖ •ÖÖ ¸üÆüÖ Æîü… ¾ÖîÛÀ¾Ö�ú ÃŸÖ¸ü  ¯Ö¸ü  †¯Ö−Öß ´ÖÖî•Öæ¤ü�Öß �úÖê ×¤ü�ÖÖ−Öê �êú ˆ§êü¿μÖ ÃÖê Æü´ÖÖ¸êü ¤êü¿Ö �êú †Öî¸ü ×¾Ö¤êü¿ÖÖë � êú 
×¾Ö¿ÖêÂÖ–ÖÖë �êú ÃÖÖ£Ö ¾Öî–ÖÖ×−Ö�ú †Ö¤üÖ−Ö-¯ÖÏ¤üÖ−Ö ×�ú‹ •ÖÖŸÖê Æïü… ¤êü¿Ö �êú ÃÖ¾ÖÖìŸÖ´Ö ÃÖÓÃ£ÖÖ−ÖÖë ÃÖê ÁÖêÂšü ”ûÖ¡ÖÖë �úÖê †Ö�úÙÂÖŸÖ �ú¸ü−Öê ŸÖ£ÖÖ 
ˆ−Æëü μÖÆüà ¸ü�Ö−Öê �êú ×»Ö‹ ×¾Ö¿ÖêÂÖ ˆ¯ÖÖμÖ ×�ú‹ �Ö‹ Æïü, μÖê ”ûÖ¡Ö ³Ö×¾ÖÂμÖ ´Öë ¯Öé£¾Öß ×¾Ö–ÖÖ−Ö †−ÖãÃÖÓ¬ÖÖ−Ö �úÖê ˆ®ÖŸÖ ×¿Ö�Ö¸ü ¯Ö¸ü »Öê 
•ÖÖ‹Ó�Öê… ‹ ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü �ú�ÖÖ‹Ñ ”ûÖ¡ÖÖë �úÖê ´Öæ»Ö³ÖæŸÖ ŸÖ£ÖÖ ˆ®ÖŸÖ ¯ÖÖšü¶�Îú´ÖÖë �úÖ †¬μÖÖ¯Ö−Ö �ú¸üÖŸÖê Æãü‹ •ÖÌÖê¸üÖë ÃÖê “Ö»Ö ¸üÆüß Æïü… 
Æü´ÖÖ¸êü ‡Ô †Ö¸ ü¯Öß ¤ü»Ö −Öê †−Öã�ú¸ü�ÖßμÖ �úÖμÖÔ ×−ÖÂ¯ÖÖ¤ü−Ö ×¤ü�ÖÖμÖÖ Æîü †Öî¸ü Æü´ÖÖ¸üÖ ÃÖÓÃ£ÖÖ−Ö ‹�ú ¯ÖÖ¸ü¤ü¿Öá, ¾μÖ¾ÖÛÃ£ÖŸÖ ‹¾ÖÓ ¤ü�Ö 
¯ÖÏ¿ÖÖÃÖ×−Ö�ú μÖã�Ö ´Öë �ú¤ǘ Ö ¸ü�Ö−Öê �êú ×»Ö‹ ŸÖîμÖÖ¸ü Æî… 
 

ÃÖÖ´Öã¤üÖ×μÖ�ú •Öß¾Ö−Ö �úß ³Ö¾Ö−ÖÖ •ÖÖ�ÖéŸÖ �ú¸ü−Öê �êú ×»Ö‹, ÃÖÓÃ£ÖÖ−Ö �êú ¯Ö×¸üÃÖ¸ü ‹¾ÖÓ �úÖò»ÖÖê−Öß ´Öë ÃÖÖ±ú-ÃÖ±ÌúÖ‡Ô ÃÖã¬ÖÖ¸ü−Öê �êú 
×»Ö‹ ÁÖ´Ö¤üÖ−Ö �úÖμÖÔ� Îú´Ö †ÖμÖÖê×•ÖŸÖ ×�ú‹ �Ö‹ Æïü ×•ÖÃÖ´Öë �úÖò»ÖÖê−Öß ´Öë ¸üÆü−Öê ¾ÖÖ»Öê �ú´ÖÔ“ÖÖ¸üß, ˆ−Ö�êú ¯Ö×¸ü¾ÖÖ¸ü ŸÖ£ÖÖ ”ûÖ¡ÖÖë −Öê 
ˆŸÃÖÖÆü¯Öæ¾ÖÔ�ú ³ÖÖ�Ö ×»ÖμÖÖ †Öî¸ü �úÖò»ÖÖê−Öß �êú ×¾Ö×¾Ö¬Ö Ã£ÖÖ−ÖÖë ´Öë �æú›ÍüÖ-�ú¸ü�ú™ü ÃÖÖ±ú ×�úμÖÖ… ”ûÖ¡ÖÖë �êú Ã¾ÖîÛ“”û�ú ¤ü»ÖÖë −Öê ¯ÖÖ−Öß 
ŸÖ£ÖÖ ×²Ö•Ö»Öß �êú ³ÖÖ¸üß ˆ¯Ö�ú¸ü�ÖÖë �êú ×¾Ö¾Öê�ú¯Öæ�ÖÔ ˆ¯ÖμÖÖê�Ö †Öî¸ü �úÖò»ÖÖê−Öß ´Öë ÃÖ¤Ëü³ÖÖ¾Ö¯Öæ�ÖÔ ¾ÖÖŸÖÖ¾Ö¸ü�Ö ²Ö−ÖÖμÖê ¸ü�Ö−Öê �úß 
†Ö¾Ö¿μÖ�úŸÖÖ �êú ²ÖÖ¸êü ´Öë ²ÖŸÖÖŸÖê Æãü‹ ‘Ö¸ü-‘Ö¸ü •ÖÖ�ú¸ü †×³ÖμÖÖ−Ö “Ö»ÖÖμÖÖ… 

 

Æü´ÖÖ¸ê ¾ÖÖÙÂÖ�ú ×−ÖÂ¯ÖÖ¤ü−Ö ×¾Ö¿»ÖêÂÖ�Ö −Öê μÖÆü ¤ü¿ÖÖÔμÖÖ Æîü ×�ú Æü´ÖÖ¸üß ¾Öî–ÖÖ×−Ö�ú ˆŸ¯ÖÖ¤ü�úŸÖÖ ˆŸ£ÖÖ−ÖÖê−´Öã�Ö ¸üÆüß Æîü… Æü´ÖÖ ȩ̂ü 
¾Öî–ÖÖ×−Ö�ú ³ÖÖ¸üß ÃÖÓ�μÖÖ ´Öë ˆ““Ö ¯ÖÏ³ÖÖ¾Ö �êú •Ö−ÖÔ»ÖÖë ´Öë ¯ÖÏ�úÖ¿Ö−Ö �ú¸ü ¸üÆêü Æïü… Æü´Ö−Öê ×±ú»ÖÆüÖ»Ö ‹�ú ”ûÖê™üÖ ÃÖÖ ˆ““Ö-×−ÖÂ¯ÖÖ¤ü−Ö 
�Óú¯μÖæ™ü¸ü � ëú¦ü Ã£ÖÖ×¯ÖŸÖ ×�úμÖÖ Æîü •ÖÖê ×�ú '¯Öé£¾Öß ŸÖÓ¡Ö ×¾Ö–ÖÖ−Ö' ¯Ö¸ü Ã£ÖÖ×¯ÖŸÖ ÆüÖê−Öê ¾ÖÖ»Öê “ÖÖî£Öê ×−Ö¤ü¿ÖÔ−Ö ÃÖÓÃ£ÖÖ−Ö �êú ‹�ú ³ÖÖ�Ö �êú ºþ¯Ö 
´Öë Æǘ ÖÖ¸üê ¯Ö×¸üÃÖ¸ü ´Öë ÃÖÓÃ£ÖÖ×¯ÖŸÖ �úß •ÖÖ−Öê ¾ÖÖ»Öß ²Ö›Íüß ¾μÖ¾ÖÃ£ÖÖ �úÖ †Ö¸Óü×³Ö�ú “Ö¸ü�Ö Æîü…  

 

¯ÖÏÖê. ÃÖ´Öß¸ü �êú. ²ÖÎÊ“ÖÖ¸üß, ´ÖÆüÖ×−Ö¤êü¿Ö�ú, ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü −Öê •Öã»ÖÖ‡Ô 3, 2012 �úÖê ÃÖÓÃ£ÖÖ−Ö �úÖ ¤üÖî¸üÖ ×�úμÖÖ †Öî¸ü 
�ú´ÖÔ“ÖÖ×¸üμÖÖë �úÖê ÃÖÓ²ÖÖê×¬ÖŸÖ ×�úμÖÖ… ˆ−ÆüÖë−Öê ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü � êú ×¾Ö•ÖÌ−Ö ŸÖ£ÖÖ ×´Ö¿Ö−Ö ¯Ö¸ü ¯ÖÏ�úÖ¿Ö ›üÖ»ÖÖ, ‡ÃÖ ×¾Ö¿ÖÖ»Ö ¯Ö×¸ü¾ÖÖ¸ü 
�êú ÃÖ³Öß ÃÖ¤üÃμÖÖë �úÖê μÖÆü ¯ÖÏê¸ü�ÖÖ ¤êüŸÖê Æãü‹ �úÆüÖ ×�ú †¯Ö−Öß ×•Ö´´Öê¤üÖ×¸üμÖÖë ¯Ö¸ü �Ö¾ÖÔ �ú¸ëü, −Ö‡Ô ¬ÖÖ¸ü�ÖÖ‹Ñ ×¾Ö�ú×ÃÖŸÖ �ú¸ëü †Öî¸ü ‹êÃÖê 
ˆŸ¯ÖÖ¤ü ²Ö−ÖÖ‹Ó ×•ÖÃÖ´Öë �Öã�Ö¾Ö¢ÖÖ¯Öæ�ÖÔ   ×¾Ö–ÖÖ−Ö ÃÖ´ÖÖ×ÆüŸÖ ÆüÖê •ÖÖê ÃÖ´ÖÖ•Ö �êú ×»Ö‹ ±úÖμÖ¤êü´ÖÓ¤ü ÆüÖê… 

 

‡ÃÖ ¾ÖÂÖÔ �úß ¾ÖÖÙÂÖ�ú ×¸ǖ ÖÖê™Ôü ‹�ú −Ö‹ ¥üÛÂ™ü�úÖê�Ö ÃÖê ÃÖÓ�ú×»ÖŸÖ �úß �ÖμÖß Æîü, ×•ÖÃÖ�úÖ  ‹�ú ÃÖÓ×�Ö¯ŸÖ ´Öã×¦üŸÖ ÃÖÓÃ�ú¸ü�Ö 
†Öî̧ ü ‹�ú ×¾ÖÃŸÖéŸÖ ¾Öê²Ö ÃÖÓÃ�ú¸ü�Ö ÆüÖê�ÖÖ… ‡ÃÖÃÖê ÃÖÓ¯Öæ�ÖÔ ×¾ÖÀ¾Ö � êú ¾Öî–ÖÖ×−Ö�ú ‡ÃÖ ÃÖÓÃ£ÖÖ−Ö �úß ¯ÖÏ�Ö×ŸÖ �úÖê •ÖÖ−Ö ÃÖ�ëú�Öê… 

 

¯Öé£¾Öß ŸÖÓ¡Ö �êú ×¾Ö×³Ö®Ö ¯ÖÆü»Öã†Öë ´Öë ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü-‹−Ö •Öß †Ö¸ü †Ö‡Ô �êú ¾Öî–ÖÖ×−Ö�úÖë �êú −Ö‹ †Ö×¾ÖÂ�úÖ¸üÖë �úÖ ×ÃÖ»Ö×ÃÖ»ÖÖ 
•ÖÖ¸üß Æîü… ³Öæ¯Ö¯ÖÔ™üß ŸÖ£ÖÖ ¯ÖÏÖ¾ÖÖ¸ü �úß ¯ÖÏ�éú×ŸÖ �úÖê ÃÖ´Ö—Ö−Öê �êú ×»Ö‹ ×¾Ö¿ÖêÂÖ ¯ÖÏμÖÖÃÖ ×�ú‹ •ÖÖ ¸üÆêü Æïü… �úÖêμÖ−ÖÖ �êú ¯ÖÖÃÖ ¾Öî–ÖÖ×−Ö�ú 
×›ÒüØ»Ö�Ö ¤üŒ�ú−Ö ™Òîü¯Ö �úß ´ÖÖê™üÖ‡Ô ŸÖ£ÖÖ ÃÖŸÖÆü �êú −Öß“Öê �êú †Ö¬ÖÖ¸ü ¿Öî»ÖÃÖÓ‘Ö �úß ¯ÖÏ�éú×ŸÖ �úÖê ²ÖŸÖÖŸÖÖ Æîü… ³Öæ�Óú¯Öß ŸÖ�ú−Öß�úÖë ¯Ö¸ü 
†Ö¬ÖÖ×¸üŸÖ ´ÖÆüÖ«üß¯ÖßμÖ ¯Öî´ÖÖ−Öê �êú †¬μÖμÖ−Ö ×�Îú™êü¿ÖêÃÖ �ú»¯Ö �êú ˆ¢Ö¸üÖ¬ÖÔ � êú ¤üÖî¸üÖ−Ö ³ÖÖ¸üŸÖßμÖ ˆ¯Ö´ÖÆüÖ«üß¯Ö �êú ×¾ÖÃ£ÖÖ¯Ö−Ö ‡×ŸÖÆüÖÃÖ; 
³ÖÖ¸üŸÖßμÖ ¿Öß»›ü �êú −Öß“Öê †¬ÖÃ£Ö»Ö´ÖÓ›ü»ÖßμÖ ¯ÖÏÖ¾ÖÖ¸ü ´Öë ×−Ö´−Ö †¯Öºþ¯Ö�Ö ŸÖ¸Óü�Ö ¾Öê�Ö; ³ÖÖ¸üŸÖ �êú −ÖÖ−ÖÖ ¯ÖÏ�úÖ¸ü �êú ³ÖÖî´Ö�úßμÖ ‡»ÖÖ�úÖë 
´Öë ×−Ö�ú™ ÃÖŸÖÆü †¯Öºþ¯Ö�Ö ¾Öê�ÖÖë �úÖê Ã¯ÖÂ™ü �ú¸üŸÖê Æïü… �úÖ¾Öê¸üß ÃÖß¾Ö−Ö ´ÖÓ›ü»Ö ´Öë ‹�ú †×¬Ö-†¬ÖÖê¯Ö¼ü−Ö ´ÖÓ›ü»Ö ´Öî�´ÖÖ ˆŸ¯Ö×¢Ö �êú 
−Ö‹ ¯ÖÏ´ÖÖ�Ö, −Ö¾Ö¯ÖÏÖ�•Öß¾Ö ˆ““Ö �úÖê×™ü ¿Öî»Ö¯ÖÏ¤êü¿ÖÖë ´Öë ŸÖ¹ý�Ö ³Öǣ Ö¯ÖÔ™üß �úÖ ×−Ö´ÖÖÔ�Ö †Öî̧ ü ³Öǣ Ö¯ÖÔ™üßμÖ ¯Öã−Ö“ÖÔ�Îú�Ö, ¤ü×�Ö�Öß �ÖÏê−Öæ»ÖÖ‡™ü 
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¿Öî»Ö¯ÖÏ¤êü¿Ö, ¬ÖÖ¸ü¾ÖÖ›Íü �Îêú™üÖ−Ö ´Öë ¯»Öæ´Ö-“ÖÖ¯Ö †ÓŸÖ:×� ÎúμÖÖ, 2500 ×´Ö×»ÖμÖ−Ö ¾ÖÂÖÔ ¯ÖÆü»Öê ‘Ö×™üŸÖ �ÖÏê−ÖÖ‡™üß ´Öî�´ÖßμÖŸÖÖ, −ÖãÛ��ÖÆüÛ»»Ö 
×¿ÖÃ™ü ´Öê�Ö»ÖÖ �êú �ÎúÖê×´Ö™üÖ‡™üÖë ÃÖê ¯ÖÏÖ�éúŸÖ ÃÖÖê−Öê �úÖ ¯ÖÖμÖÖ •ÖÖ−ÖÖ ³ÖÖ¸üŸÖßμÖ ´ÖÆüÖ«üß¯Ö �êú ˆ¤Ëü³Ö¾Ö �êú ²ÖÖ¸êü ´Öë ÃÖ´Ö—Ö−Öê �êú ×»Ö‹ −Ö‹ 
ÃÖã¸üÖ�Ö ¤êüŸÖê Æïü… �ÖÆü ȩ̂ü ³Öæ�Óú¯Öß ¯ÖÏ×ŸÖØ²Ö²ÖÖë ÃÖê −Ö¾Ö¯ÖÏÖ�•Öß¾Ö ±ãú»ÖÖ¤üü ÃÖß¾Ö−Ö ´ÖÓ›ü»Ö †Öî¸ü ˆ¢Ö¸ü-¯ÖÛ¿“Ö´Ö ³ÖÖ¸üŸÖ ´Öë ´Ö»ÖÖ−Öß ´Öî�´ÖßμÖŸÖÖ 
�úß ˆŸ¯Ö×¢Ö �êú ×»Ö‹ •ÖÖê ¯ÖÏ´ÖÖ�Ö ×´Ö»ÖÖ Æîü, ¾ÖÆü ¸üÖê›üßü×−ÖμÖÖ � êú •Öã›Íü−Öê †Öî¸ü ™æü™ü−Öê � êú ÃÖÓ²ÖÓ¬Ö ´Öë ´ÖÆüŸ¾Ö¯Öæ�ÖÔ ×ÃÖ¨ü ÆüÖêŸÖÖ Æî… ¤ü×�Ö�Öß 
³ÖÖ¸üŸÖ �êú ¯Öæ¾Öá ¬ÖÖ¸ü¾ÖÖ›Íü �Îêú™üÖ−Ö �êú ´Ö¬μÖ¯ÖÏÖ�•Öß¾Ö ×�ú´²Ö¸ü»ÖÖ‡™üÖë ¯Ö¸ü ×�ú‹ �Ö‹ −Ö‹ ¯Öã¸üÖ “ÖãÓ²Ö�úßμÖ ‹¾ÖÓ ¿Öî»Ö “Öã²ÖÓ�úßμÖ †¬μÖμÖ−ÖÖë 
�êú ¯Ö×¸�ÖÖ´ÖÖë −Öê ¸üÖê›üß×−ÖμÖÖ ´Öë ³ÖÖ¸üŸÖ �úß ÛÃ£Ö×ŸÖ �úÖê †Öî¸ü ÃÖß×´ÖŸÖ ×�úμÖÖ Æîü…  
 

 ×Æü´ÖÖ»ÖμÖ ³Öæ¾Öî–ÖÖ×−Ö�úÖë �êú ×»Ö‹ ÃÖ¤îü¾Ö †Ö�úÂÖÔ�Ö ¸ü�ÖŸÖÖ Æîü; ‡ÃÖ ¾ÖÂÖÔ ³Öæ³ÖÖî×ŸÖ�úßμÖ ŸÖ£ÖÖ ³Öæ¾Öî–ÖÖ×−Ö�ú †¬μÖμÖ−Ö 
×ÃÖÛŒ�ú´Ö ×Æü´ÖÖ»ÖμÖ ´Öë ×ŸÖμÖÔ�ú ×¾Ö¾ÖŸÖÔ×−Ö�úß, ˆ¢Ö¸ü-¯ÖÛ¿“Ö´Ö ŸÖ£ÖÖ ´Ö¬μÖ ×Æü´ÖÖ»ÖμÖ �êú ×Æü´ÖÖ»ÖμÖß ¯ÖÏ¤êü¿ÖÖë ´Öë ÃÖ×�ÎúμÖ ³ÖÏÓ¿ÖÖë �êú 
¯Öã¸üÖ³Öæ�Óú¯Öß †×³Ö»Ö�Ö�Ö−Ö, ¯Öæ¾Öá ×Æü´ÖÖ»ÖμÖ ŸÖ£ÖÖ ¤ü×�Ö�Öß ×ŸÖ²²ÖŸÖ ´Öë ±ÏîúŒ™ü»Ö †Öî¸ü ²Öß-´Öæ»μÖ ´ÖÖ−Ö×“Ö¡Ö�Ö, Æüß×»ÖμÖ´Ö ÃÖ´ÖÃ£ÖÖ×−Ö�ú 
¯ÖḮ ÖÖ�Ö �êú •Ö×¸ü‹ �ú¸üÖ�úÖê¸ü´Ö ³ÖÏÓ¿Ö ´Öë ¯ÖÏÖ¾ÖÖ¸ü ¦ü¾ÖÖë �êú ²ÖÖ¸êü ´Öë ÃÖ´Ö—Ö−Öê ¯Ö¸ü �êúÛ−¦üŸÖ ¸üÆêü Æïü… 
 

 “Ö−¦ǘ ÖÖ ¯Öé£¾Öß �êú •Ö−´Ö †Öî¸ü ¾Öé×¨ü �êú ²ÖÖ¸êü ´Öë ´ÖÆüŸ¾Ö¯Öæ�ÖÔ ÃÖã¸üÖ�Ö ¤êüŸÖÖ Æîü… ÆüÖ»Ö Æüß �êú ›üÖ™üÖ ÃÖê™üÖë �êú ¯ÖÏμÖÖê�Ö ÃÖê “Ö−¦ü´ÖÖ 
�êú ×¿Ö»ÖÖ�Ö�›üÖë, �ÖøüÖë ‹¾ÖÓ ³ÖæÃ�Ö»Ö−ÖÖë �úÖ †¬μÖμÖ−Ö ×�úμÖÖ •ÖÖ ¸üÆÖ Æî… “Ö−¦üμÖÖ−Ö II �úÖμÖÔ�Îú´Ö �êú †ÓŸÖ�ÖÔŸÖ ‹−Ö •Öß †Ö¸ ü†Ö‡Ô −Öê 
³ÖÖ¸üŸÖßμÖ †ŸÖÓ×¸ü�Ö †−ÖãÃÖÓ¬ÖÖ−Ö ÃÖÓ�Öšü−Ö (‡ÃÖ¸üÖê) «üÖ¸üÖ ¤êü¿Ö ´Öë Æüß ×¾Ö�ú×ÃÖŸÖ ‹´Ö ‡Ô ‹´Ö ‹ÃÖ Ÿ¾Ö¸ü�Ö´ÖÖ×¯ÖμÖÖë ¯Ö¸ü ¾ÖŸÖÔ´ÖÖ−Ö ŸÖ£ÖÖ ³ÖÖ¾Öß 
†ÓŸÖ×¸ü�ÖμÖÖ−ÖÖë �úß •Ö›ÍüüŸ¾ÖßμÖ ×¾Ö×³Ö®ÖŸÖÖ†Öë �úÖê ´ÖÖ¯Ö−Öê †Öî̧ ü ˆŸÖ¸ü−Öê Ã£Ö»Ö ¯Ö¸ü “Ö−¦ü´ÖÖ �êú “Ö−¦ü�Óú¯ÖÖë †Öî¸ü Ã¯ÖÓ¤ü−ÖÖë �úÖê ´ÖÖ¯Ö−Öê �êú 
ˆ¤üË¤êü¿μÖ ÃÖê ¯ÖḮ ÖÖ�Öß�ú¸ü�Ö ¯ÖÏμÖÖê�Ö ×�ú‹ Æïü… 
   

 †×³Ö�ú»Ö−ÖÖŸ´Ö�ú ³Öæ³ÖÖî×ŸÖ�úß ´Öë −Ö‹ •ÖÖê¿Ö �êú ÃÖÖ£Ö �úÖμÖÔ ×�úμÖÖ �ÖμÖÖ Æîü, ×¯ÖÏ-Ã™îü�ú †Ö¬ÖÖ¸ü †−Öã�Ö´Ö−Ö ³Öæ�Óú¯Öß 
×¾Ö»ÖÖế Ö−Ö �êú ×»Ö‹ ²Ö−ÖÖ‡Ô �Ö‡Ô ŸÖ�ú−Öß�úÖë −Öê ¯Öã¸üÖ−Öê ›üÖ™üÖ ´Öë −Ö‡Ô •ÖÖ−Ö�úÖ¸üß ¤ü¿ÖÖÔμÖß Æîü; ³ÖßŸÖ¸üß � ÎúÖê›Íü �úß ¾Öé×¨ü ´Öë Ã£ÖÖ−ÖßμÖ 
×¾Ö×³Ö®ÖŸÖÖ†Öë �êú ×»Ö‹ �Ö×ŸÖ�úßμÖ ÃÖß´ÖÖ ¯Ö×¸üÛÃ£Ö×ŸÖ �êú ×»Ö‹ ×�ú‹ �Ö‹ †×³Ö�ú»Ö−Ö ¯Öé£¾Öß �úÖ “ÖãÓ²Ö�úßμÖ �Öê¡Ö ²Ö−ÖÖμÖê ¸üÆü−Öê �êú ²ÖÖ¸êü 
´Öë −Ö‡Ô •ÖÖ−Ö�úÖ¸üß ˆ¯Ö»Ö²¬Ö �ú¸üÖŸÖê Æïü… 
 

 ¯Öã¸üÖ•Ö»Ö¾ÖÖμÖã †¬μÖμÖ−Ö ×¯Ö”û»Öê ×¾Ö×Æü´Ö−Ö¤ü−Ö �êú ¤üÖî¸üÖ−Ö ³ÖÖ¸üŸÖßμÖ �ÖÏßÂ´Ö�úÖ»Öß−Ö ´ÖÖ−ÖÃÖæ−Ö (†Ö‡Ô ‹ÃÖ ‹´Ö) �úß 
¯Ö×¸ü¾ÖŸÖÔ−Ö¿Öß»ÖŸÖÖ �êú ˆ““Ö-×¾Ö³Öê¤ü−Ö ¯ÖÏ´ÖÖ�Ö ˆ¯Ö»Ö²¬Ö �ú¸üÖŸÖê Æïü ÃÖÖ£Ö ´Öë •Öß¾Ö•Ö×−ÖŸÖ ÃÖ»±úÖ‡›üÖë �êú Fe ÃÖ´ÖÃ£ÖÖ×−Ö�ú ÃÖÓ‘Ö™ü−ÖÖë �êú 
•Ö×¸ü‹ '´ÖÆüÖ †ÖòŒÃÖß�ú¸ü�Ö ‘Ö™ü−ÖÖ' (•Öß †Öê ‡Ô) �êú ÃÖÖ�μÖ ³Öß ¯ÖÏ¤üÖ−Ö �ú¸üŸÖê Æïü … 
 

 ¯Öé£¾Öß � êú †¬μÖμÖ−ÖÖë �úÖê ´ÖÖ−Ö¾Ö �úß ÃÖÓ¾Öé×¨ü �êú ×»Ö‹ �úß •ÖÖ−Öê ¾ÖÖ»Öß ÃÖÓÃÖÖ¬Ö−ÖÖë �úß �ÖÖê•Ö ÃÖê †»Ö�Ö −ÖÆüà ×�úμÖÖ •ÖÖ 
ÃÖ�úŸÖÖ Æîü… ³ÖÖ¸üŸÖ �êú ˆ¢Ö¸ü-¯ÖÛ¿“Ö´Ö ×Æǘ ÖÖ»ÖμÖ ´Öë ¯ÖÏÖ�•Öß¾Ö ŸÖ£ÖÖ ¥ü¿μÖ•Öß¾Öß ¿Öê»ÖÖë ´Öë �ÖîÃÖ �úß ÃÖÓ³ÖÖ¾μÖŸÖÖ; −Ö‹ ˆ¢ÖÖ¯Ö-†¯Ö‘Ö™ü−Ö 
›üÖ™üÖ ÃÖê ×−Ö�úÖ»Öê �Ö‹ ×−ÖÂ�úÂÖÔ, ¹ý‰ú �ÖÓ›ü, ŸÖÓ•ÖÖ×−ÖμÖÖ ´Öë ³Öæ¸üÖÃÖÖμÖ×−Ö�ú ´Öé¤üÖ ÃÖ¾Öì�Ö�Ö, ¤êü¾ÖÆü»Ö �Öê¡Ö ´Öë �ÖîÃÖ ×¸üÃÖÖ¾Ö �úÖ ´Öæ»μÖÖÓ�ú−Ö 
�ú¸ü−Öê �êú ×»Ö‹ ³Öæ¸üÖÃÖÖμÖ×−Ö�ú ÃÖ¾Öì�Ö�Ö, ¤üŒ�ú−Ö ×ÃÖ−ÖêŒ»ÖÖ‡•Ö ´Öë ×ÃÖ−ÖÖê¸ü-¾Ö»ÖÖê¤ü ¯ÖÏÖê±úÖ‡»Ö �êú ‹�ú ”ûÖê¸ü ÃÖê ¤æüÃÖ¸êü ”ûÖê¸ü ŸÖ�ú 
†¬ÖÖê-•¾ÖÖ»ÖÖ´Öã�ÖßμÖ ´Ö¬μÖ•Öß¾Öß ¿Öî»ÖÖë �úÖ  ™üÖế ÖÖê�ÖÏÖ±úßμÖ ¯ÖÏ×ŸÖØ²Ö²Ö−Ö, ¯ÖÛ¿“Ö´Öß ³ÖÖ¸üŸÖ �êú �ú“”û †¾ÖÃÖÖ¤üß ¦üÖê�Öß ´Öë ×¾ÖÃŸÖéŸÖ-
�úÖê�Ö ³Öæ�Óú¯Öß ›üÖ™üÖ �êú ×¾Ö»ÖÖế Ö−Ö ÃÖê •Ö�ÖÖ‰ú-´ÖÖÓ›ü¾Öß ‹¾ÖÓ ´ÖÖÓ›ü¾Öß-´ÖãÓ¦üÖ ¯ÖÏÖê±úÖ‡»ÖÖë �êú ‹�ú ”ûÖê¸ü ÃÖê ¤æüÃÖ¸êü ”ûÖê¸ü ŸÖ�ú †¬ÖÖê-
²ÖêÃÖÖ»™üü ´Ö¬μÖ•Öß¾Öß ¿Öî»ÖÖë �úÖ ¯ÖÏ×ŸÖ×²Ö²ÖÓ−Ö, �Ö×−Ö•Öß³Ö¾Ö−Ö ´ÖÓ›ü»ÖÖë �êú ´ÖÖ−Ö×“Ö¡Ö�Ö �êú ×»Ö‹ ‹�úß� éúŸÖ ³Öæ³ÖÖî×ŸÖ�úßμÖ ŸÖ�ú−Öß�ëú †Öî¸ü 
ÃÖÓ�μÖÖŸ´Ö�ú ¯ÖÏ×ŸÖºþ¯Ö�Ö - μÖê −Ö‡Ô ×¤ü¿ÖÖ‹Ñ Æïü ×•Ö−ÆüÖë−Öê ¯ÖÖ¸ü´¯Ö×¸ü�ú ‹¾ÖÓ �Öî̧ ü- ¯ÖÖ¸ü´¯Ö×¸ü�ú ‰ú•ÖÖÔ ÃÖÓÃÖÖ¬Ö−ÖÖë �êú ²ÖÖ¸êü ´Öë •ÖÖ−Ö�úÖ¸üß ¤üß 
Æîü… "³ÖÖ¸üŸÖ ´Öë �ÖîÃÖ ÆüÖ‡›Òêü™ü : ÃÖÓ³ÖÖ¾μÖŸÖÖ ‹¾ÖÓ ×¾Ö�úÖÃÖ" ¿ÖßÂÖÔ�ú ¯ÖÏ�úÖ¿Ö−Ö �úÖê 2012 �úÖ �ÖÖë›ü¾ÖÖ−ÖÖ †−ÖãÃÖÓ¬ÖÖ−Ö ÃÖ¾ÖÔÁÖêÂšü ¿ÖÖê¬Ö¯Ö¡Ö 
¯Öã̧ üÃ�úÖ¸ü ×¤üμÖÖ �ÖμÖÖ…  
 

 ³Öæ•Ö»Ö ÃÖÓÃÖÖ¬Ö−ÖÖë �êú ×»Ö‹ ¸üÖÂ™ÒüßμÖ ŸÖ£ÖÖ �Öê¡ÖßμÖ ¯Öî́ ÖÖ−Öê � êú †¬μÖμÖ−Ö ¤êü¿Ö �êú ×»Ö‹ ×−ÖŸÖÖÓŸÖ †Ö¾Ö¿μÖ�ú Æïü: ³ÖÖ¸üŸÖ �êú 
“ÖãØ−Ö¤üÖ ³ÖÖî́ Ö�úßμÖ ¿Öî»Ö¯ÖÏ¤êü¿ÖÖë ´Öë ˆ®ÖŸÖ ³Öæ³ÖÖî×ŸÖ�úßμÖ ŸÖ�ú−Öß�úÖë �úÖ ¯ÖÏμÖÖê�Ö �ú¸ü�êú •Ö»Ö³Öé¢Ö †×³Ö»Ö�Ö�Ö−Ö [‹ ŒμÖæ μÖæ †Ö‡Ô ‹´Ö] 
�ú¸ü−Öê �êú ÃÖÖ£Ö-ÃÖÖ£Ö †ÖÓ¬ÖÐ ¯ÖÏ¤êü¿Ö ´Öë ´Ö¬μÖ-ÃŸÖ¸üßμÖ •Ö»ÖÃÖÓ³Ö¸ü ×¾Ö�úÖÃÖ �êú ¯ÖÏ³ÖÖ¾Ö †Öî¸ü ²ÖêÆüŸÖ¸ü •Ö»ÖÃÖÓ³Ö¸ü ×¾Ö�úÖÃÖ −Öß×ŸÖμÖÖë ‹¾ÖÓ 
�úÖμÖÔ�Îú´ÖÖë �úß ŸÖîμÖÖ¸üß ‹¾ÖÓ �úÖμÖÖÔü−¾ÖμÖ−Ö �ú¸ü−Öê � êú ×»Ö‹ ˆ−Ö�úß ³Öæ×´Ö�úÖ �úÖ ²Ö›Íêü ¯Öî´ÖÖ−Öê ¯Ö¸ü †¬μÖμÖ−Ö ×�úμÖÖ •ÖÖ ¸üÆüÖ Æîü †Öî¸ü †Ö−Öê 
¾ÖÖ»Öê �ú‡Ô ¾ÖÂÖÖí ŸÖ�ú μÖÆü •ÖÖ¸üß ¸üÆê�ÖÖ… ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ ü- ‹−Ö •Öß †Ö¸ü †Ö‡Ô  �êú−¦üßμÖ ³Öæ•Ö»Ö ²ÖÖê›Ôü �êú ÃÖÆüμÖÖê�Ö ÃÖê ²Ö›Íêü ¯Öî́ ÖÖ−Öê 
¯Ö¸ü ×�ú±úÖμÖŸÖß •Ö»Ö³ÖéŸÖ ´ÖÖ−Ö×“Ö¡Ö�Ö �êú ×»Ö‹ ³ÖÖ¸üŸÖ ´Öë “ÖãØ−Ö¤üÖ ³ÖÖî´Ö�úßμÖ ¿Öî»Ö¯ÖÏ¤êü¿ÖÖë ´Öë •Ö»Ö³ÖéŸÖÖë �úÖ ³Öæ³ÖÖî×ŸÖ�úßμÖ 
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†×³Ö»Ö�Ö�Ö−Ö �úÖμÖÔ �ú¸ü ¸üÆüÖ Æîü… ‹−Ö •Öß †Ö¸ ü†Ö‡Ô −Öê, ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü �ÖÏÖ´Öß�Ö ¯ÖÏÖîªÖê×�Ö×�úμÖÖë �êú •Ö×¸ü‹ ¯Öæ¸êü ¤êü¿Ö �êú �ÖÖÑ¾ÖÖë 
�úß †Ö¾Ö¿μÖ�úŸÖÖ‹Ñ ¯Öæ̧ üß �ú¸ü−Öê �êú ×»Ö‹ •ÖÖê "ÃÖß ‹ÃÖ †Ö‡Ô †Ö¸ü 800" �úÖμÖÔ�Îú´Ö Æîü ˆÃÖ�êú †ÓŸÖ�ÖÔŸÖ ³Öæ•Ö»Ö †¬μÖμÖ−ÖÖë «üÖ¸üÖ 
¯ÖÖ−Öß �úß †Ö¾Ö¿μÖ�úŸÖÖ �úß ¯ÖæÙŸÖ �ú¸ü−Öê �êú ×»Ö‹ †ÖÑ¬ÖÐ ¯ÖÏ¤êü¿Ö �êú −Ö»Ö�ÖÖë›üÖ ×•Ö»Öê ´Öë ´ÖÓ›üÖê»»Ö�Öæ›êü´Ö �ÖÏÖ´Ö ¯ÖÓ“ÖÖμÖŸÖ �úÖê �ÖÖê¤ü ×»ÖμÖÖ 
Æîü…  
 

 ³Öæ� Óú¯ÖÖë �êú �úÖ¸ü�Ö ÆüÖê−Öê ¾ÖÖ»Öê ¯ÖÏÖ�éú×ŸÖ�ú †Ö¯Ö¤ü ÃÖÓÃ£ÖÖ−Ö �êú ×»Ö‹ ¯ÖÏÖ¬ÖÖ−μÖ †−ÖãÃÖÓ¬ÖÖ−Ö �Öê¡Ö Æîü; �úÖêμÖ−ÖÖ-¾Ö−ÖÖÔ �Öê¡Ö ´Öë 
¤êü�Öß �Ö‡Ô ˆŸ¯ÖÏê×¸üŸÖ ³Öæ� Óú¯Ö−ÖßμÖŸÖÖ �úß ³Ö×¾ÖÂμÖÃÖæ“Ö�ú ×¾ÖÃÖÓ�Ö×ŸÖμÖÖÑ †Öî¸ü ×Æü´ÖÖ»ÖμÖß †�ÖÏ³Öæ×´Ö ¦üÖê�Öß ´Öë ³Öæ� Óú¯Öß †Ö¯Ö¤ü �úÖ 
´Öæ»μÖÖÓ�ú−Ö ŸÖ£ÖÖ †Ó›ü´ÖÖ−Ö ÃÖÖ�Ö¸ü ´Öë 2005 ³Öæ� Óú¯Ö ÃÖ´ÖæÆü �úÖ ˆŸ¯ÖÏ¸ü�Ö ²ÖÆãüŸÖ ´ÖÆüŸ¾Ö¯Öæ�ÖÔ †−ÖãÃÖÓ¬ÖÖ−Ö ¯Ö×¸üμÖÖê•Ö−ÖÖ‹Ñ Æïü… 
 

 ×−Ö�ú™ü ÃÖŸÖÆü ³Öæ³ÖÖî×ŸÖ�úß, ¯»Öî−ÖêŒÃÖ, Æêü»Öß-¾ÖÖ×ÆüŸÖ ³Öæ³ÖÖî×ŸÖ�úß, •Ö»Ö¾ÖÖμÖã ¯Ö×¸ü¾ÖŸÖÔ−Ö �êú ¯ÖÏ×ŸÖ ‹×¿ÖμÖÖ‡Ô −Ö×¤üμÖÖë �úß 
†−Öã×�ÎúμÖÖ - †ŸÖßŸÖ, ¾ÖŸÖÔ´ÖÖ−Ö ‹¾ÖÓ ³Ö×¾ÖÂμÖ ¯Ö×¸ü¥ü¿μÖ ¯Ö¸ü �ú‡Ô �úÖμÖÔ¿ÖÖ»ÖÖ‹Ó, ¾ÖÙ¬ÖŸÖ ŸÖê»Ö ×−Ö�úÖÃÖß ‹¾ÖÓ ³Öæ¾Öî–ÖÖ×−Ö�ú ¯ÖÏ“”ûÖ¤ü−Ö �êú 
×»Ö‹ �úÖ²ÖÔ−Ö ›üÖ‡ †ÖòŒÃÖÖ‡›ü †ÓŸÖ„�Öê̄ Ö�Ö ¯Ö¸ü ‡�›üÖê-−ÖÖ¾Öì×•ÖμÖ−Ö ÃÖ´´Öê»Ö−Ö, ¿Öê»Ö �ÖîÃÖ †−¾ÖêÂÖ�Ö ‹¾ÖÓ ¤üÖêÆü−Ö ¯Ö¸ü †ÓŸÖ¸üÖÔÂ™ÒüßμÖ 
�úÖμÖÔ¿ÖÖ»ÖÖ, ‹ÃÖ ¯Öß •Öß, ³ÖÖ¸üŸÖ �êú ŸÖŸ¾ÖÖ¾Ö¬ÖÖ−Ö ´Öë ¿Öê»Ö �ÖîÃÖ †−¾ÖêÂÖ�Ö ‹¾ÖÓ ¤üÖêÆü−Ö ¯Ö¸ü †ÓŸÖ¸üÖÔÂ™ÒüßμÖ �úÖμÖÔ¿ÖÖ»ÖÖ ¾Ö�Öî̧ üÆü ×¾Ö×¾Ö¬Ö 
¿ÖÖ�ÖÖ†Öë ´Öë Æü´ÖÖ¸üß ×¾Ö¿ÖêÂÖ–ÖŸÖÖ �úÖê ´Ö•Ö²ÖæŸÖ ²Ö−ÖÖ−Öê  �úß ×¤ü¿ÖÖ ´Öë Æü´ÖÖ¸êü ¯ÖÏμÖÖÃÖÖë �úÖê ÃÖã¥üœÍü ²Ö−ÖÖ−Öê �êú ÃÖÖ£Ö-ÃÖÖ£Ö ¾Öî–ÖÖ×−Ö�ú 
ÃÖ´Öã¤üÖμÖ �êú ÃÖÖ£Ö Æü´ÖÖ¸êü ×¾Ö“ÖÖ¸üÖë †Öî¸ü ¯Ö×¸ü�ÖÖ´ÖÖë �úÖê ²ÖÖÓ™ü−Öê �úÖ ´ÖÖî�úÖ ¯ÖÏ¤üÖ−Ö �ú¸üŸÖß ÆîÓ…   
 

 �ãú»Ö ×´Ö»ÖÖ�ú¸ü, μÖÆü ¾ÖÂÖÔ ÆüÂÖÖì»»ÖÖÃÖ �êú ÃÖÖ£Ö ÃÖÓ¯Ö®Ö Æãü†Ö… ´Öï ‡ÃÖ ´ÖÖî�êú ¯Ö¸ü ˆ−Ö ÃÖ³Öß �úÖê ¬Ö−μÖ¾ÖÖ¤ü ¤êüŸÖÖ ÆæÑü ×•Ö−ÆüÖë−Öê 
¾ÖÂÖÔ ³Ö¸ü Æü´ÖÖ¸üÖ ÃÖÖ£Ö ×¤üμÖÖ… 
 
 
 

 
 

´Öé�ÖÖ»Ö �úÖÓ×ŸÖ ÃÖê−Ö 
×−Ö¤êü¿Ö�ú 
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The Golden Jubilee behind us, we continue this year on the path of pursuing changes to enhance quality 

in every sphere of life in CSIR-NGRI. While ongoing scientific traditions have been strengthened and modernised 

on several fronts, many new directions have been formulated and are at various stages of implementation, 

both as part of the Twelfth Five Year Plan Programs as well as collaborative and sponsored scientific programs. 

To encourage a healthy, disciplined and open scientific working environment, some reforms have been made 

in the organisational structure of the institute and more are in the offing. To place CSIR-NGRI on a significant 

position on the global map of geoscience research organisations, students and young researchers are being 

trained in advanced theories of geophysics as well as new avenues of investigations into different aspects of the 

earth system. Scientific exchanges with experts within the country and abroad are facilitated with a purpose of 

achieving global visibility. Special measures have been put in place to attract and retain quality students from 

the best institutes of the country, who will carry earth science research to great heights in the future. The AcSIR 

classes are on in full swing, imparting fundamental and advanced courses to the students. The ERP team has 

shown exemplary performance and the institute is poised to take off into a transparent, systematic and efficient 

administrative era. 

To inculcate a spirit of community living, ‘Shramdan' programs have been organised to improve cleanliness 

in the Campus and Colony where resident staff members, their families and students have enthusiastically 

participated and cleaned up garbage in the different parts of the colony. Teams of student volunteers made door 

to door campaign conveying the necessity of usage of water and installation of heavy-duty electrical appliances 

judiciously and contributing to keeping a harmonious atmosphere in the colony. 

Our analysis of annual performance revealed that our scientific productivity has been in an upswing mode. 

Our scientists continue to publish in high impact journals in larger numbers. We have installed a small high-

performance computer center, essentially to gear up for an even larger system to be set up in our campus as a 

part of the fourth paradigm institute on ‘earth-system science.’ 

Professor Samir K. Brahmachari, DG, CSIR, visited the institute on July 3, 2012 and addressed the staff 

members. He explained the vision and mission of the CSIR, urging all members of this vast family to take pride 

in their responsibilities, nurture new ideas and deliver products which embody quality science and bring benefit 

to society. 

The Annual Report for this year has been compiled in a new approach, resulting in an abridged print 

version and expanded web version. This would enable scientists from all over the world to know the advances 

being made by the institute. 

Scientists of CSIR-NGRI continue to pursue discoveries in different aspects of the earth system.  Major 

efforts are being made to understand the nature of the crust and mantle. Scientific drilling near Koyna reveals 

the thickness of Deccan Traps and nature of underlying basement rocks. Continental scale studies based on 

seismological techniques reveal the drift history of the Indian subcontinent during the Late Cretaceous period; 

low shear wave velocities in the sub-lithospheric mantle beneath the Indian shield; near surface shear velocities 

in diverse geological segments of India. New evidences for a supra-subduction zone magma genesis in the 

Cauvery Suture Zone, juvenile crust formation events and crustal recycling in the Neoproterozoic high-grade 
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terranes, the southern granulite terrain, plume-arc interaction in the Dharwar craton, granitic magmatism which 

occurred more than 2500 million years ago, finding of native gold from the Chromitites of the Nuggihalli Schist 

Belt provide fresh inputs to the evolution of the Indian continent. Evidence for the Neoproterozoic Phulad Suture 

Zone and genesis of Malani magmatism in the NW India from deep seismic images has significant implications 

for assembly and breakup of the Rodinia. New palaeomagnetic and rock magnetic results on Mesoproterozoic 

kimberlites from the Eastern Dharwar craton, southern India further constrain India’s position in Rodinia.

The Himalaya holds eternal fascination for geoscientists; geophysical and geological studies this year 

concentrated on transverse tectonics in the Sikkim Himalaya, Paleoseismic characterization of active faults in 

Himalayan front from NW & Central Himalaya, Fractal and b-Value Mapping in Eastern Himalaya and Southern 

Tibet, Mantle fluids in the Karakoram fault from helium isotope evidence.

The Moon holds important clues for birth and growth of the Earth: boulders, gullies and landslides of 

the Moon are being studied using very recent datasets. Under the Chandrayan II program, NGRI has carried out 

validation experiments on indigenously developed MEMS accelerometers by Indian Space Research organization 

(ISRO) with an objective to measure inertial variations of current and future spacecrafts and to measure 

moonquakes and vibrations of Moon at landing site.

Computational geophysics has been taken up with new vigour: techniques for a prestack basis pursuit 

seismic inversion highlight new information in old data; computations for dynamical boundary condition for 

local variations in the inner core growth provide new understanding of the sustenance of the earth’s magnetic 

field. 

Paleoclimate studies provide high-resolution record of Indian summer monsoon (ISM) variability during the 

last deglaciation as well as evidence for ‘Great Oxidation Event’ (GOE) from  Fe isotope compositions of biogenic 

sulphides.

Earth studies cannot be separated from search for resources for the growth of human beings. Gas potentiality 

of the Proterozoic and Phanerozoic shales from the NW Himalaya, India: Inferences from new pyrolysis data, 

Geochemical Soil Survey  in Ruvu Block, Tanzania, Geochemical survey for assessing gas seepage in Deohal area, 

tomographic imaging of sub-volcanic Mesozoics along Sinor-Valod profile in Deccan Syneclise, imaging sub-

basalt Mesozoics along the Jakhau-Mandvi and Mandvi-Mundra profiles from inversion of wide-angle seismic 

data in Kutch sedimentary basin, western India, integrated geophysical techniques and numerical modelling for 

mapping mineralization zones are the new directions which have provided information regarding conventional 

and non-conventional energy sources. A publication ‘Gas hydrates in India: Potential and development’ received 

the Gondwana Research Best Paper Award for 2012. 

National and regional scale studies for groundwater resources are absolutely vital for the country: aquifers 

characterization using advance geophysical techniques in representative geological terrains of India [AQUIM] 

as well as impacts of meso-scale watershed development in AP and their implications for designing and 

implementing improved WSD policies and programs have been taken up in a big way and will be continued for 

several years to come. CSIR-NGRI is carrying out geophysical characterization of aquifers in selected representative 

geological terrains of India in collaboration with Central Ground Water Board, for cost-effective  large scale 

aquifer mapping . NGRI adopted a village under “CSIR 800” program to address the needs of villages all over the 
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country through the CSIR rural technologies, through groundwater studies at Mandollagudem Gram Panchayat, 

Nalgonda District of Andhra Pradesh. 

Natural hazards due to earthquakes continue to be a priority research area for the institute: prognostic 

anomalies of induced seismcity observed in Koyna-Warna region and assessment of Seismic Hazard in the 

Himalayan foreland basin and triggering of 2005 earthquake swarm in the Andaman Sea  are research projects 

of immense importance.

Several workshops on Near Surface Geophysics, PLANEX,  Heli-borne Geophysics, Response of Asian 

Rivers to Climate Change – Past, Present and Future Scenario, Indo –Norwegian conference on CO2 Injection 

for Enhanced Oil Recovery & Geological Sequestration, International  Workshop on Exploration & Exploitation 

of Shale Gas, International workshop on exploration and exploitation of Shale gas under the aegis of SPG, India 

reinforce our efforts towards strengthening our expertise in the various disciplines as well as share our ideas and 

results with the scientific community. 

Overall, the year ended in joy and happiness. I take this opportunity to thank all those who have supported 

us over the year.

Mrinal K Sen 

Director
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II - research hIghlIghts:
  

CSIR-NGRI R&D THRuST AReAS
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II ReSeARCH HIGHlIGHTS:  
CSIR-NGRI R&D THRuST AReAS

25 Major Lab ProjEcts (MLP`s) 

1.  Gravity and Magnetics

2.  Controlled Source Seismics 

3.  Magnetotellurics and Deep 
Resistivity Sounding

4.  Gas Hydrates and Other 
Conventional Sources

Geochemistry and 
Geochronology

1.  Geochemistry

2.  Geochronology & Isotope 
Studies

3.  Paleoclimate & 
Paleoseismology

Mineral and Engineering 
Geophysics

1.  Mineral Physics

2.  engineering and Airborne 
Geophysics

201.40

Groundwater

1.  Aquifer Mapping

2.  Artificial Recharge

3.  Geo-environment

1.  Seismogenesis of Indian 
Shield

2.  Passive Seismology

3.  South/Ne India Studies and  
Seismological Observatory

4.  Intraplate earthquakes

Geodynamics

1.  Heat Flow and Heat 
Production Studies 

2.  Seismic Tomography

3.  evolution of Sutures/
Shallow Mantle Boundaries

Theoretical Geophysics

1.  Theoretical and 
Computational Geophysics 

2.  Time Series Analysis 
& Geophysical Data 
Modelling

3.  Dynamo Studies

Special Activities 

1.  GPS and Antarctica

2.  Magnetic Observatory

3.  CSIR-800
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Staff Profile:

Young Scientists 44: 30%
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Budget details of CSIR-NGRI
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SCI Publication Profile 

Other Scientists and  Students

Category Men Women Total

Emeritus Scientists 7 0 7

Raja Ramanna Fellows 1 0 1

CSIR Disti. Scientists 1 0 1

QHS Fellows 2 1 3

CSIR/UGC JRF/SRF/RAs 28 9 37

Project Assistants 170 51 221

CSIR Interns 5 4 9

Summer Interns 31 20 51

AcSIR Students 22 6 28
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III - research Projects
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III ReSeARCH PROjeCTS

The scientific contributions of the CSIR-NGRI are derived primarily from formal and informal projects with 

different scopes and dimensions. The diversity of the projects is immense and seeks to address both fundamental 

issues of knowledge enhancement as well as applications of socio-economic relevance in a variety of aspects 

of geology and geophysics. The Institute houses under one roof, facilities and expertise to pursue a very wide 

range of activities pertaining to enquiries about the origin of the Earth on the one hand, discoveries of non-

conventional energy sources as well as groundwater systems nationwide, knowledge about natural disasters like 

earthquakes and climate change on the other.

The CSIR-NGRI has completed fifty years of existence in the year 2011 and entered into a new era in 

2012, with some basic re-organisation of scientific groups and activities. Research pursuits are classified as 

Basic Science and Applied Science. There is a healthy combination of in-house support as well as external 

cash flow from national and international funding agencies, industries requiring research in specific aspects of 

hazard assessment or resource exploration. A brief overview of the project structure for the year 2012-2013 is 

presented in the Annual Report. The details of all the work elements may be found at the Institute’s website:  

http://www.ngri.org.in/annualreports.html

Projects on Basic Science contribute to studies on Solid Earth, Geodynamics, Theoretical geophysics under 

various categories like Lab & In-house, 12th Five Year Plan, Sponsored, Collaborative and Network projects.

Projects on Applied Science contribute to studies on Hazard Assessment, Resource Exploration, Engineering 

Geophysics, Climate and Environmental Geoscience.

The ‘Lab & In-house’ projects are medium term programs of the Institute, for which facilities and capabilities 

have been developed over the years. They form the core of the Institute’s mandate and nurture the nucleus around 

which projects targeting specific issues are framed and carried out. Fundamental expertise in different geophysical 

methods like seismology and controlled source seismics, gravity and magnetics, magnetotellurics, resistivity, GPS 

and others form the backbone of the investigative strengths that the scientists employ to probe the depths 

of the Earth at macroscopic scales. Seismological, Magnetic, Gravity, GPS and Climate change Observatories, 

operate round the clock to record large and small changes in the different physical parameters of the Earth 

system. Advanced laboratories for a variety of geochemical and geochronological analyses, measurement of 

palaeomagnetic parameters, mineral physics, thermal measurements constitute the facilities for investigations of 

rock samples at microscopic scales.

Twelfth Five Year Plan projects are ambitious programs, which have been formulated for addressing 

specific scientific issues during the period 2012-2017 and are at their initial stages this year.

Sponsored projects include those awarded to scientists on the basis of their experience and expertise by 

research funding agencies as well as other state and private organisations and industries to resolve focused 

issues. These are commonly short term in nature.
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Collaborative projects are formed between CSIR-NGRI and other academic bodies, commonly from 

countries pursuing cutting edge research, whereby advancement of basic knowledge through implementation 

of highly specialized and improved techniques is the primary objective. 

Network projects are those where CSIR-NGRI contributes expertise in conjunction with complementary 

contributions from different organisations to address issues of national interest.

The different projects handled by scientists are often complementary in nature and the results of one 

feed the development of others. Highlights of the research outcomes during the year 2012-13 are given in the 

following pages.

A.  BASic SciEncE 

laboratory and In-house Activities, Sponsored, Collaborative and Network projects

Through the above projects, investigations on the nature of the crust and mantle have been carried out 

based on different data types.  Glimpses of the diverse research achievements during 2012-13 are provided 

below, whose details are available on the website.

1. About 14000 teleseismic receiver functions from 77 broadband stations have been used to delineate 

the mantle transition zone structure beneath the Indian shield. Delays in the conversions from the 

410 km discontinuity below the Indian shield suggest low shear wave speeds in the lithospheric and 

sub-lithospheric mantle due to higher temperatures, together with a thinner high velocity lid that 

contrasts with a thicker one found beneath most Archean cratons. More Details

2. Coda wave attenuation study in the southern Indian shield revealed spatial variations of Q0  in different 

geologic and tectonic provinces. More Details 

3. The reservoir induced seismicity in the Koyna-Warna region is found to exhibit prognostic variations 

typical prior to tectonic earthquakes and indicative of the formation of metastable source zones of 

future earthquakes. More Details

4. Changes of the Earth’s magnetic field and its correlations with external and internal sources are studied 

using wavelet decomposition and correlation coefficients between sunspot numbers, interplanetary 

parameters and measures of magnetic activity. A complex and time varying nature of these inter-

relationships are brought out. More Details

5. A technique to estimate the thermal conductivity based on temperature dependent thermal diffusivity 

and volume percentage of mineral phases is developed  with special reference to granulites. More 

Details

6. Based on magnetotelluric tensor soundings along a 16 km long east-west profile in east Antarctica, a 

highly resistive upper crust with lateral variations in the thickness is brought out. This is underlain by 

a less resistive lower crust. More Details

http://www.ngri.org.in/arp12-13/basicweb/BW1.html
http://www.ngri.org.in/arp12-13/basicweb/BW2.html
http://www.ngri.org.in/arp12-13/basicweb/BW3.html
http://www.ngri.org.in/arp12-13/basicweb/BW4.html
http://www.ngri.org.in/arp12-13/basicweb/BW5.html
http://www.ngri.org.in/arp12-13/basicweb/BW5.html
http://www.ngri.org.in/arp12-13/basicweb/BW6.html
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7. Analysis of S receiver functions utilizing data from the USArray, reveals that the Lithosphere 

Asthenosphere Boundary (LAB) lies at a depth of 70–80 km beneath large parts of westernmost North 

America. East of the Rocky Mountains, its depth is generally between 90 and 110 km. Regions with 

LAB depths down to about 140 km occur in a stretch from northern Texas, over the Colorado Plateau 

to the Columbia basalts. More Details

8. Using Lunar Reconnaissance Orbiter wide and narrow angle camera images and laser-measured 

topography through project PLANEX, ISRO, geological mapping of Antoniadi basin, Moon has been 

carried out. The results show that: (a) Antoniadi is younger than Minneart and Numerov based on 

superposition relations; (b) Antoniadi is an oblique impact structure with projectile arriving from the 

southeast, as suggested by the secondary craters, crater wall slumping and absence of peak-ring in 

the down-range, (c) large sheets of impact melts are found as ponds near the foot of interior wall; 

(d) a hummocky floor exists between the wall and peak ring; (e)  dark, smooth mare units surround 

the central peak with a local linear subsidence; (f) a 10-km sized simple crater of Copernican age was 

emplaced in the peak-ring with its ejecta possibly containing some of the upper mantle materials. 

More Details

9. Xenon has been established as an internal standard for the accurate determination of trace elements 

in water samples by inductively coupled plasma mass spectrometry (ICP-MS) . Precise 207Pb–206Pb 

baddeleyite geochronology by the thermal extraction thermal ionization mass spectrometry method 

has also been established. More Details

Structure and geodynamics of the Indian subcontinent:

Himalayan region

10. Magnetotelluric investigations in Sikkim reveal changes in electrical structure associated with 

earthquakes. More Details

Ganga Basin

11. Magnetotelluric investigations have been carried out in the Ganga Basin aimed at delineation of the 

crustal structure. Preliminary analysis of the apparent resistivity and phase data revealed remarkable 

changes in the thickness of sediments along the profile. More Details

Aravalli and northwest India

12. Fe isotope compositions of 13C enriched carbonates from the Paleoproterozoic Aravalli Supergroup, 

NW India: The carbonates of the Jhamarkotra formations of the Aravalli  supergroup are characterized 

by positive δ13C values (up to 12 ‰ V-PDB), while the phosphatic stromatolites show an enrichment of 
13C in organic carbon. This is a unique example from the Indian rock record for global 13C excursions 

during the Paleoproterozoic. The samples show δ56Fe values ranging from -0.34 to 0.93 ‰, similar to 

the Paleoproterozoic biogenic sulfides.  Overall, the global Fe isotope data on microbial carbonates 

http://www.ngri.org.in/arp12-13/basicweb/BW7.html
http://www.ngri.org.in/arp12-13/basicweb/BW8.html
http://www.ngri.org.in/arp12-13/basicweb/BW9.html
http://www.ngri.org.in/arp12-13/basicweb/BW10.html
http://www.ngri.org.in/arp12-13/basicweb/BW11.html
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including the Aravalli examples define a secular trend similar to that of biogenic sulfides, thereby 

indicating control of Global Oxidation Event on the marine Fe isotope geochemical cycle. More Details

Central Indian Tectonic Zone and Godavari rift

13. Receiver function studies in the Godavari rift reveal a faster lower crust and a weak Moho. Signatures 

of magmatic underplating within the crust and a normal Mantle Transition Zone  argue in favour of 

a rift formed due to lithospheric stretching without the influence of a mantle plume. More Details

14. Lab measurements of Deccan basalt samples from Killari borehole reveal a highly in-homogenous 

nature of the basaltic eruptions. The basement samples have shown much higher velocity and density 

than the overlying basalts.   Porous basalt samples tend to show higher attenuation than the non 

porous samples. Some basalt samples show very low attenuation and need detailed investigation. 

More Details

15. Multiple magnetotelluric profiles in the Central Indian Tectonic Zone (CITZ) have been completed. The 

elevated conductivity values observed beneath the CITZ reveal possible presence of an interconnected 

fluid phase and/or hydrous/metallic minerals. The presence of fluids assumes significance in terms of 

explaining the cause for persistent weakness at crustal depths. A northward dip of both the crustal 

conductive layer and coincident seismic reflections favor a northward polarity of the subduction 

process associated with the formation of the CITZ. More Details

16. Geological and geochemical studies of the Rajahmundry traps in the Krishna-Godavari basin reveal 

intra-basinal eruption through fault controlled fissures. More Details  

Singhbhum

17. Rare earth element and trace element systematics of ultramafic enclaves from Older Metamorphic 

Group (OMG) of Singhbhum craton have been studied. The major, trace and rare earth elemental 

compositions along with PGE systematics indicate that the ultramafics are derived from higher degrees 

(30-45%) melting of a spinel peridotite source in the temperature regime of 1450-15000C, where 

garnet entered into the melt; whereas the mafic rocks are derived through fractional crystallization of 

the ultramafic melt. 

The IOG lavas from the Noamundi and Dangoaposi areas and dykes from Gajpur and Thakurani 

Pahad have also been studied. The geochemical systematics indicate that the IOG lavas are products 

of variable degrees of partial melting and fractional crystallization of a depleted mantle source.  

More Details

Dharwar

18. Deep geo-electric structure of the Dharwar craton (India) inferred from magnetotelluric studies 

suggests that the base of the lithosphere under the WDC is  less resistive compared to the EDC. 

This may be related to the thermal effects imparted due to the Reunion plume under the WDC.  

More Details

19. Deep Resistivity Sounding studies across the Dharwar craton, indicate a high resistivity basement 

at shallow depth, except over schist belts where possible presence of weak zones is inferred.   

More Details

http://www.ngri.org.in/arp12-13/basicweb/BW12.html
http://www.ngri.org.in/arp12-13/basicweb/BW13.html
http://www.ngri.org.in/arp12-13/basicweb/BW14.html
http://www.ngri.org.in/arp12-13/basicweb/BW15.html
http://www.ngri.org.in/arp12-13/basicweb/BW16.html
http://www.ngri.org.in/arp12-13/basicweb/BW17.html
http://www.ngri.org.in/arp12-13/basicweb/BW18.html
http://www.ngri.org.in/arp12-13/basicweb/BW19.html
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20. Geochronology of zircons from Karimnagar granite and charnockite reinforce the Neoarchean (ca. 

2.55Ga) age, analogous to  those in the transition zone and the Southern Granulite Terrain at the 

southern margin of the Dharwar craton. More Details

21. For the first time, occurrence of native gold grains and flakes from the Chromitites of the Nuggihalli 

Schist Belt is reported. More Details

22. Geological mapping at Kambum-Kamabamettu region, South India, identified different types of 

carbonatite, mica-pyroxenite and K-feldspar-rich granite and A-type granites. New occurrences of 

pyroxenite-syenite intrusive bodies were reported from Korangani area, North West of Theni, Tami 

Nadu for the first time. More Details

23. Detailed geochemical studies on gabbroic rocks of Pasupugallu pluton, Prakasam igneous province 

suggest primitive mantle normalised rare earth element distribution patterns of the gabbroic rocks. 

More Details 

24. Field and petrographic studies in the central part of the Holenarsipur belt suggest that at least this 

part of the belt is an intrusive complex, which had undergone insitu differentiation reflecting magma 

chamber processes. More Details

25. Geochemical studies of clastic sediments from Neoarchaean Bababudan Group, western Dharwar 

craton reveal that these sediments were derived probably from a heterogeneous upper crustal source 

during the Neoarchaean period. More Details

Southern Granulite Terrain

26. New zircon U-Pb age and Hf-isotopic data from Madurai, Trivendrum and Nagercoil blocks  document 

the chronology of the juvenile crust formation events and magmatism through recycling of older 

crust, greatly enriching our understanding of the evolution of the SGT. More Details

27. Mineral Chemistry of isotropic gabbros from the Manamedu Ophiolite Complex, Cauvery Suture 

Zone, Southern India  reveals an island arc signature which is a new evidence for a supra-subduction 

zone magma genesis of Manamedu ophiolitic gabbros within the Cauvery Suture Zone. More Details

28. Magnetostratigraphic, biostratigraphic and paleomagnetic investigations of Cauvery Basin sediments 

bridge the gap in the latitudinal drift history of the Indian subcontinent and place it at 20 deg S during 

the entire Upper Cretaceous period. More Details

Andaman Subduction Zone

29. Seismicity and site character of the Andaman-Nicobar Islands is investigated.  Ambient noise has been 

used to determine the predominant frequencies and site amplification and interpret the nature of 

impedance contrasts of the shallow subsurface discontinuities. More Details

30. The day-to-day variability of ionospheric contributions to regular magnetic field variations was 

characterized over the Andaman-Nicobar region. Demonstrable results linking variability of magnetic 

http://www.ngri.org.in/arp12-13/basicweb/BW20.html
http://www.ngri.org.in/arp12-13/basicweb/BW21.html
http://www.ngri.org.in/arp12-13/basicweb/BW22.html
http://www.ngri.org.in/arp12-13/basicweb/BW23.html
http://www.ngri.org.in/arp12-13/basicweb/BW24.html
http://www.ngri.org.in/arp12-13/basicweb/BW25.html
http://www.ngri.org.in/arp12-13/basicweb/BW26.html
http://www.ngri.org.in/arp12-13/basicweb/BW27.html
http://www.ngri.org.in/arp12-13/basicweb/BW28.html
http://www.ngri.org.in/arp12-13/basicweb/BW29.html
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variations to ionosphere-atmosphere interactions have been found at equatorial stations separated in 

longitude by 15 ο, which may be explained by local ionospheric processes associated with interactions 

between migrating, non-migrating atmospheric tides and also local wind shears. More Details

Paleoclimate

31. Late Quaternary paleoclimatic & paleoceanographic studies are carried out on 

isotopic and trace elemental proxies from ocean sediments, corals and speleothems.

The variability of the Indian summer monsoon (ISM) during the last deglaciation was studied  from  

records generated using δ18O values from a cave deposit (speleothem - stalagmite) located in the 

Kurnool district of  Andhra Pradesh. The results  depict some intense monsoon events during the later 

phase of Heinrich event (H1) and a synchronous variability between ISM and East Asian monsoon 

(EAM). Spectral analysis of δ18O time series reveals solar forcing and strong ocean-atmospheric 

circulation control on ISM dynamics during the studied  time interval. More Details

32. Oxygen isotopic evidence for decrease in calcification rate of Porites coral from the Lakshadweep 

Island is attributed to climate change and anthropogenic activity in the vicinity. More Details

33. Geochemical and mineralogical characteristics of recent clastic sediments from the lower Godavari 

River have implications to source rock weathering. A striking relationship is observed between TiO2 

and ∑REE content suggesting a strong control by LREE-enriched titaniferous minerals on REE chemistry. 

The shale-normalized REE pattern demonstrates a positive Eu anomaly, suggesting weathering of 

feldspar and their secondary products, which are enriched in Eu. Chondrite-normalised REE pattern is 

characteristic of felsic volcanic, granites and gneissic source rocks. More Details

Ground Water related studies

34. Study of the structure and dynamics of groundwater systems in northwestern India under past, present 

and future climates, using 2D resistivity tomography resolved  the presence of a buried channel (dry 

and hard sand formation). More Details

35. Petrophysical properties of the Deccan basalt document the lateral and vertical variation of density, 

velocity and porosity in the Deccan basalts. High porosity of the Bushe and Mahabaleshwar formations 

constitute a multi-layered aquifer system which may provide effective groundwater connectivity 

between the reservoir and earthquake focal areas. More Details

Twelfth Five Year Plan Projects 

GENIAS: Geodynamics and Earthquake generating processes in North East India and Andaman 

Subduction zone

36. Frequency dependent attenuation relations for P, S and coda waves are developed for the Sikkim 

Himalaya. This study reveals high Q values in the region compared to other segments of Himalaya, 

with intrinsic attenuation as the dominant mechanism. More Details

http://www.ngri.org.in/arp12-13/basicweb/BW30.html
http://www.ngri.org.in/arp12-13/basicweb/BW31.html
http://www.ngri.org.in/arp12-13/basicweb/BW32.html
http://www.ngri.org.in/arp12-13/basicweb/BW33.html
http://www.ngri.org.in/arp12-13/basicweb/BW34.html
http://www.ngri.org.in/arp12-13/basicweb/BW35.html
http://www.ngri.org.in/arp12-13/basicweb/BW36.html
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37. Analysis of CARTOSAT data reveals growth of strath terraces over steeply dipping Siwalik beds 

suggesting active deformation and incision in the Dikrang river section in the NE sub-Himalaya. More 

Details

38. Near-surface shear velocities estimated using 37,635 good quality   three-component waveforms 

from 3849 earthquakes reveal a good correlation with surface geology. Results suggest lower shear 

velocities beneath regions of large sedimentation, with the lowest in the range of ~1 km/s observed 

for the Indo-Gangetic plains. More Details

39. Triggering of 2005 earthquake swarm in the Andaman Sea is studied based on spatio-temporal 

evolution characteristics and possible mechanisms involving time-dependent pore pressure induced 

stress modification. Results suggest that the swarm was of volcano-tectonic origin and fluid flow 

played an important role in its occurrence. More Details

40. Studies have been initiated based on magnetic variation data north and south of the Andaman 

Islands. Computed induction vectors for different frequency bands reveal the corresponding variations 

in magnitudes. More Details

INDEX:  India Deep Earth Exploration

41. Novel techniques are developed for

•	 Extraction of symmetric and antisymmetric signals embedded in Gaussian white noise

•	 Extraction and location of a signal with a given phase

•	 Analysis of potential field data

•	 Analysis of gravity signatures over Impact Craters More Details

42. Based on 2-D lithospheric density modelling along three geotransects, it is suggested that that the 

southern Indian shield as a whole cannot be supported isostatically only by a thickened crust; a thin 

and hot lithosphere beneath the southern block of Southern Granulite Terrane including Sri Lanka is 

required to explain the high topography, gravity, geoid and crustal temperatures. More Details

43. A thick lithosphere is suggested based on seismological and xenolith data. More Details

44. The study of  climate proxies during the 368-552 kyr interval adopting novel long-range cross-

correlation approach and information-theory based similarity unequivocally establishes atmospheric 

CO2 (pCO2) as the driving signal. More Details

45. The cumulative mass-frequency distribution of the Lonar  ejecta confirms the complexity in terms 

of single or multiple fragmentation events. Our field observations in the proximal ejecta of Lonar 

clearly point to multiple collisions between the basaltic fragments during the ejecta emplacement, 

which reflect in the power index values. Shapes of the Lonar fragments were also defined based on 

1300 measurements of principal axes. The nature of boulders in and around an impact crater (400 m 

diameter) in Oceanus Procellarum on the Moon is also studied. More Details

http://www.ngri.org.in/arp12-13/basicweb/BW37.html
http://www.ngri.org.in/arp12-13/basicweb/BW37.html
http://www.ngri.org.in/arp12-13/basicweb/BW38.html
http://www.ngri.org.in/arp12-13/basicweb/BW39.html
http://www.ngri.org.in/arp12-13/basicweb/BW40.html
http://www.ngri.org.in/arp12-13/basicweb/BW41.html
http://www.ngri.org.in/arp12-13/basicweb/BW42.html
http://www.ngri.org.in/arp12-13/basicweb/BW43.html
http://www.ngri.org.in/arp12-13/basicweb/BW44.html
http://www.ngri.org.in/arp12-13/basicweb/BW45.html
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46. A study on landscape evolution and its response to paleoclimates in parts of the Indian Shield and 

North Eastern Himalaya using Low temperature thermo chronology has been initiated. More Details 

47. A new dynamic boundary condition linking local heat flux gradient to secular cooling at the inner 

core boundary (ICB) and heat flux to compositional flux is implemented in MHD code. Results indicate 

that the vigor of convection is intermediate between two end member cases of fixed flux and fixed 

temperature at the ICB. More Details

48. Magnetotelluric  studies in the Sikkim Himalaya have revealed local variations in the strike directions 

within the region consistent with the geological and tectonic setup and the presence of transverse 

tectonic features in the region of Main Central Thrust Zone (MCTZ) where the major axis of phase 

ellipses align in NNW-SSE to NW-SE direction. This trend coincides with the one obtained by 

microseismic data recorded after the September 18, 2011 earthquake (Mw 6.9). Magnetotelluric 

strike analysis thus supports the presence of NNW-to-NW trending transverse tectonic zone in MCTZ. 

The same data also suggests strong localised perturbations, attributed to current channeling in MCTZ. 

More Details

49. Geochemical studies of a rare Troctolite intrusion from Lailunga layered Mafic-Ultramafic complex, 

eastern part of Central Indian Tectonic Zone, Central India show that the PGE concentrations are 

distinctly low in comparison with data from many other Ni-Cu magmatic sulphide deposits of the 

world. More Details

b.  aPPLiEd sciEncE

Laboratory and In-house Activities, Sponsored, Collaborative and Network projects have focussed on a 

variety of issues. 

1. Preparatory studies towards Scientific deep drilling programme in Koyna-Warna region: 

The present study based on a multi-disciplinary approach is expected to provide a plethora of valuable 

geological, geophysical and geotechnical data from the boreholes. One of the major outcomes would 

be the accurate hypocentral locations of the order of a few tens of meters through inversion of 

travel time data recorded on borehole seismometers. This would be critical for delineating the fault 

zone in the study region. Further, modeling of borehole seismic waveform data including the fault 

guided waves will provide an additional, independent constraint on delineation of fault zone for 

planning of the deep borehole drilling in future. The structural changes with depth obtained from 

drilling, the various ongoing geophysical studies including MT, DRS and CSAMT, characteristics of 

water bearing formations identified at various depths through hydrogeological investigations and 

the surface geological and geomorphological results from airborne LiDAR would form the basis for 

further planning of the deep drilling experiment and modeling of the reservoir trigger mechanism in 

future.

Scientific drilling was undertaken at two sites, Rasati (near Koyna; borehole KBH-1) and Udgiri (south 

of Warna; borehole KBH-2), broadly marking the northern and southern limits of the seismic zone 

(Figure 1). Both boreholes are targeted to go through the Deccan basalt pile and penetrate the 

underlying basement rocks for the first time in the region.

http://www.ngri.org.in/arp12-13/basicweb/BW46.html
http://www.ngri.org.in/arp12-13/basicweb/BW47.html
http://www.ngri.org.in/arp12-13/basicweb/BW48.html
http://www.ngri.org.in/arp12-13/basicweb/BW53.html
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Drilling through the Deccan Traps near Koyna has revealed a 933 m – thick pile of basaltic flows, 

which is underlain directly by granite-gneiss basement. More Details

2. CSIR-NGRI has undertaken aquifer characterization using state of the art geophysical techniques in 

representative geological terrains of India [AQUIM];  A pilot study for 6 areas in different hydrogeological 

terrains covering thick alluvium overlying hard rock of Rajasthan, basaltic traps underlain by thick 

Gondwana sediments in Maharashtra, complex crystalline rocks of Karnataka, thick alluvial plains of 

Ganga basin in Bihar, coastal sediments of Tamil Nadu, and desert of Rajasthan is being carried out in 

two phases i.e., (1) Ground-based geophysics and (2) Heliborne geophysics. Until now, CSIR-NGRI has 

conducted surface geophysical surveys comprising Vertical Electrical Sounding (VES), Time Domain 

Electromagnetic Sounding (TEM) and Electrical Resistivity Tomography (ERT) in the above six areas. 

More Details

3. Overexploitation of groundwater in the unconfined aquifers in the western part of the Tawarja river 

basin, Latur district of Maharashtra State led to delineation of  deeper sources to meet the water 

supply demand. Groundwater potential zones within the inter-trappean sedimentary formations 

between two successive lava flows and in fracture zones have been delineated at several locations in 

the investigated area. 

Electrical Resistivity Tomography is carried out along eight profiles within the CSIR-NGRI campus to 

delineate potential groundwater zones. The groundwater bearing zones are characterized by resistivity 

values < 45 Ohm m. A new bore well drilled yielded 1.5 liters of water per second. 

A large diameter (6-8 m) dug well  up to a depth of 15 m in the Tangadapalle cheruvu was recommended  

to adequately meet the requirements of Koilagudem and other villages. More Details

4. Apatite fission track (AFT) studies of cores and cuttings in the Pranhita Godavari basin sediments 

reveal post depositional heating, which is corroborated by thermal maturity data. More Details

5. Groundwater storage  evaluation  studies were carried out for four villages in Maruva vanka and 

Vajrala vanka watershed and three villages in Peethuruvagu watershed for seven hydrological years.  

The groundwater budget from 2005 to present has been estimated with the help of landuse/landcover 

map.  Lithologically constrained rainfall (LCR) approach has been used for estimating natural recharge 

in the watersheds because no water level data is available before 2005. More Details

6. The water level time series over the various major Indian rivers (Ganga, Krishna, Indus, Godavari, 

Bhramputra) and their main tributaries are computed using the various satellite missions such as T/P, 

Envisat, Jason-1/2. Precise information of geoid undulations is essential for determining orthometric 

heights from GPS and also offers information of subsurface density heterogeneities. More Details

7. Electrical resistivity images beneath the Tarapur atomic power station area delineate the top soil 

followed by layers of highly weathered and compact (resistive) basalts. Conductivity data indicates 

lack of sea water intrusion into fresh water aquifers. More Details 

http://www.ngri.org.in/arp12-13/appliedweb/AW1.html
http://www.ngri.org.in/arp12-13/appliedweb/AW2.html
http://www.ngri.org.in/arp12-13/appliedweb/AW3.html
http://www.ngri.org.in/arp12-13/appliedweb/AW4.html
http://www.ngri.org.in/arp12-13/appliedweb/AW5.html
http://www.ngri.org.in/arp12-13/appliedweb/AW6.html
http://www.ngri.org.in/arp12-13/appliedweb/AW7.html
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8. Integrated scientific studies comprising hydrological & hydrogeological monitoring, geophysical, 

geochemical and tracer experiments were carried out within NFC main campus and adjacent Solar 

Evaporation Pond (SEP) areas. More Details

9. The primary results of chemical scanning of water, soil and plant biomass in the transition zones of 

shale and limestone in the Raipur area reveal that several process like chemical (redox, ion exchange, 

sorption, etc.), biological (assimilation of trace metals, bioremediation by microbes and flora) and 

physical (adsorption, coagulation, sedimentation) have contributed towards improvement of the 

quality of wastewater. Also, studies along a section of the Musi river in Hyderabad, lead to the 

inference that wetlands offer an efficient system of improving the quality of waste water through 

absorption of trace elements.  As the many of the parameters like hardness, electrical conductivity, 

sodium, nitrate and fluoride are above the permissible limit, the ground water of the study area is 

unfit for drinking. Therefore, suitable remedial measures are needed in order to protect the human 

health. More Details

10. High concentrations of nitrate  from ground water samples in Bhongir water shed near Hyderabad 

indicate excessive use of fertilizers. Further, the high concentrations of fluoride suggest a geological 

source rather than anthropogenic influence.  As  many of the parameters like hardness, electrical 

conductivity, sodium, nitrate and fluoride are above the permissible limit, the ground water of the 

study area is unfit for drinking. More Details

11. Studies of  the organic richness and kerogen properties of the shales from the North Western 

Himalayan region of India have been carried out for the evaluation of their gas generation potential. 

The shales from the Permian-Tertiary boundary in Kashmir have a TOC content <1% and the 

Cretaceous shales from Ladakh have TOC content <0.5%. These shales appear to have undergone 

organic metamorphism associated with Himalayan orogeny. More Details

12. Integrated geochemical studies involving adsorbed soil gas and carbon isotopes of samples from the 

Ruvu block, Tanzania, indicate the presence of micro-seepage of hydrocarbons from a thermogenic 

source.  Based on the anomaly map of C1  , C2 and C3, the Simbo, Bagomoyo, Mlandizi and Kisarawe 

and scatter areas of the basin are  promising for future hydrocarbon research and exploration.  

More Details

13. Integrated geochemical studies involving adsorbed soil gas and carbon isotopes  in samples from 

Deohal area in Assam indicate the presence of micro-seepage of hydrocarbons from a thermogenic 

source. More Details

14. Based on the anomaly map of C1, C2, C3, the regions of Srinagar, Anantnag, Kalakot, Jammu, Shimla 

and Kalka,  Rajgarh in Karewa, and Spitti basin are  promising for future hydrocarbon research and 

exploration. Concentration distribution of C1, C2, and C3 shows high concentrations for these gases 

near Ney Nimmoo, Kargil, south of Leh and centre of the basin. More Details

http://www.ngri.org.in/arp12-13/appliedweb/AW8.html
http://www.ngri.org.in/arp12-13/appliedweb/AW9.html
http://www.ngri.org.in/arp12-13/appliedweb/AW10.html
http://www.ngri.org.in/arp12-13/appliedweb/AW11.html
http://www.ngri.org.in/arp12-13/appliedweb/AW12.html
http://www.ngri.org.in/arp12-13/appliedweb/AW13.html
http://www.ngri.org.in/arp12-13/appliedweb/AW14.html
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15. 2½ D joint modeling of G-M anomalies in the Mizoram area using constraints from available seismic 

reflection results reveals number of anticlines and synclines within the sediment while the basement 

is a dipping interface with depth varying from about 8.0 km in the NW to about 12.0 km in the south 

and east. More Details

16. The repeat micro gravity studies in the Mahanadi coal fields, Orissa, show predominantly positive 

values indicating addition of mass underground, while lower values in the centre around sand filling 

bore holes suggest  further need of stowing to be carried out in this region. More Details

17. Vertical electrical sounding, electrical resistivity tomography and ground time domain electromagnetic 

studies reveal the aquifer disposition in 3D and demarcate the effective recharge area. More Details 

twELfth  fivE  YEar  PLan  ProjEcts

 HeART :  Hazard due to earthquakes and Tsunami

18. ETAS modelling of seismicity in Sumatra-Andaman Islands and NE Himalaya reveals that there is no 

significant change in the seismicity since 1973.

19. Using recordings of four shallow focus earthquakes (M<5.0) which occurred in the Himalaya and near 

Delhi at soft sites and hard reference sites, standard spectral ratios (SSRs) were computed. SSRs at sites 

near the Himalayan foothills with a sediment thickness of ~4 km, reveal a broadband amplification 

with a fundamental frequency of 0.13 Hz. The fundamental frequency increases to the South as the 

thickness of the sediments decreases, becoming ~0.8 Hz at the southernmost site. The amplification 

at the fundamental frequencies exceeds 10 at all eight soft sites. Calculations based on reasonable 

earthquake source and attenuation models and application of random vibration theory suggest that 

peak ground acceleration and peak ground velocity at soft sites near the foothills, located 100 km 

from the epicenter, would be amplified by a factor of 2–4 and 6–12, respectively.

20. Analysis of 30 years of geomagnetic variation data reveals varying degrees of correlations with sunspot 

numbers, solar wind, ion density and interplanetary magnetic field. Wavelet decomposition quantifies 

the periodicities of the correlations. 

 shorE :  Shallow Subsurface Imaging of India for Resource exploration

21. Synthetic tests on gravity data using wavelet transform reveal a characteristic cone like behaviour for 

two spherical sources. The location and centre of the spheres can be derived from the intersection of 

the modulus maxima lines. In this case, the locations of the sources are identified accurately and the 

centre of the sphere is also delineated with good accuracy. The technique developed is effective for 

the characterization of isolated sources of spherical shapes.

http://www.ngri.org.in/arp12-13/appliedweb/AW15.html
http://www.ngri.org.in/arp12-13/appliedweb/AW16.html
http://www.ngri.org.in/arp12-13/appliedweb/AW17.html
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22. Sub-basalt Mesozoics are imaged in the Kutch sedimentary basin from inversion of wide angle seismic 

data. It is noted that Early Jurassic sediments, delineated along the Jakhau-Mandvi profile, are not 

traceable along the Mandvi-Mundra profile. Tomographic imaging in the Deccan syneclise reveals layers 

of Quaternary and Tertiary sediments, Deccan volcanics, sub- and intra-trappean Mesozoics above the 

basement to a depth of 5km. Shear wave splitting analysis of multi-component seismic data in the 

Mahanadi offshore basin reveals significant anisotropy associated with near vertical fracture zones.  

23. Electrical Resistivity Tomography (ERT) and Time Domain Induced Polarization (TDIP) investigations 

carried out at 5 identified and feasible sites in and around Betul area, Madhya Pradesh indicated the 

presence of either a disseminated sulphide or a massive magnetite ore body.

24. Thermal conductivity measurements were carried out in the laboratory both in dry as well as water-

saturated states using a steady state thermal conductivity meter. The present data reveals that for rocks 

with porosity >>1%, the thermal conductivity measured on dry rock is appreciably lower (generally up 

to 25%) than the value measured under saturated state. For rocks with porosity <1%, the differences 

in measured thermal conductivities in the dry state and saturated state are within the measurement 

uncertainty. We therefore recommend that the thermal conductivity on all rocks should be measured 

after saturating the rock samples with water to reflect near in-situ thermal conductivity.

25. Efficacy of 2D magnetotelluric inversion is tested in south Rewa basin by generating synthetic 

responses based on geological information. It is found that the inversion recovers the input model 

fairly well, except for the width of the Narmada fault.   

26. PGE geochemistry of the metagabbros from Betul Layered Complex (BLC) is characterized by a high 

total PGE content of 1.2-1.5 ppm and fractionated patterns (PPGE>IPGE; high Pd/Ir = 11 to 147) 

resembling the interstitial variety of sulphide type hosted in mantle xenoliths, as well as fractionated 

PGE patterns of basalt. Preliminary data on the Total PGE abundances in the metaultramafic rocks 

of BLC are also high especially at Padar = 0.8 ppm, Bacha = 1.2 ppm and Bareta = 0.6 ppm. It is 

considered that the Mesoproterozoic period witnessed extensive ultramafic-mafic magmatism with 

orthomagmatic ores and existence of a long lived metasomatically enriched mantle source,VMS 

ores and convergent margin tectonic settings. The geochemical characteristics of the BLC rocks 

corroborates the above proposition.

27. The petroliferous Cambay basin in western India with interbedded carbonaceous shales in its thick 

Tertiary sequence forms a potential shale gas prospect. Fine grained, clastic and organic-rich Cambay, 

Tarapur and other Tertiary shales have sourced the oil and gas for the basin. About seventeen well 

preserved consolidated shale rock samples were collected from open cast lignite mines of Tadkeshwar 

and Rajpardi, Gujarat for Rock Eval VI pyrolysis analyses of shales to identify theorganic richness, 

kerogen type, maturity and hydrocarbon potential. The preliminary results from this study are 

encouraging, further subsurface studies involving lateral and vertical extents of the shale horizons, 

petrological and petrophysical details with the organic geochemical attributes of the shales shall help 

in delineating horizons suitable for the shale gas generation.
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Fig 1:Map of the Koyna-Warna region showing the locations of scientific drilling at Rasati (KBH-1) and Udgiri (KBH-2). The 
Koyna and Warna reservoirs, the network of broadband seismic stations in the region and hypocenters of earthquakes  
that occurred during August 2005 to August 2013 are also shown.

IV - SeleCT CONTRIBuTIONS

basic sciEncE

Scientific drilling near Koyna reveals the thickness of Deccan Traps and nature of 
underlying basement rocks

Scientific drilling was undertaken at two sites, Rasati (near Koyna; borehole KBH-1) and Udgiri (south of 

Warna; borehole KBH-2), broadly marking the northern and southern limits of the seismic zone (Figure 1). Both 

the boreholes were targeted to go through the Deccan basalt pile and penetrate the underlying basement rocks 

for the first time in the region.  The study revealed a 933 m – thick pile of basaltic flows,  underlain directly by 

the granite-gneiss basement (Figure 2). No sediments were found between the basaltic pile and the granitic 

basement. The Koyna Bore Hole – 1 (KBH-1) reached a final depth of 1522 m, the deepest borehole so far 

in this part of the Western Ghats region, and the first one to penetrate the basaltic pile. The thickness of the 
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Deccan Traps, revealed by drilling, is consistent with the inference made earlier from the conspicuous absence of 

earthquakes in the top ~1 km in the area. Geological core logging, carried out by scientists from NGRI, Atomic 

Minerals Directorate (AMD) and Mineral Exploration Corporation Limited (MECL) indicates that the flood basalt 

pile comprises multiple lava flows of varying thicknesses, with each flow consisting typically of a massive lower 

part and vesicular / amygdaloidal middle-upper part, occasionally flow top breccia and inter-trappean sediments. 

A number of sheared and/or crushed zones were observed in the cores both from the basalt pile as well as 

the granitic basement. Geophysical logs obtained in the borehole column  revealed the distribution of physical 

properties of the basalt pile as well as the granitic basement rocks.  Drilling in borehole KBH-2 progressed amidst 

heavy water loss conditions and frequent occurrences of thick clay zones and/or fractured horizons at multiple 

depths that are prone to caving. The borehole reached a depth of 956 m by end of March 2013 and was yet to 

go beyond the Deccan basalt pile.

Fig 2: Gamma log in borehole KBH-1 showing the sharp transition from basalt to granite-gneiss basement rocks at a 
depth of 933 m.
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CONTINENTAL  SCALE  STUDIES

Constraints on the drift history of the Indian subcontinent during the late 
Cretaceous period

The drift history of the Indian subcontinent during the upper Cretaceous was hitherto unknown owing 

to data gaps during this period. This study has brought out a very good magnetostratigraphy of the different 

litho-sections in the Cauvery Basin (Cenomanian-Maastrichtian) which correlates very well with the standard 

GTS-2008 from Chron C34n to C30n. This correlation is also in conformity  with the global upper Cretaceous 

sections from Russia, Europe and other upper Cretaceous sequences worldwide. The gap in the Latitudinal drift 

history of the Indian subcontinent has been filled with the Palaeolatitudinal position obtained from this study 

and placed the Indian subcontinent at 20°S during entire upper Cretaceous period (65-100 Ma).

Table 1. Paleomagnetic results of the late Cretaceous sequences, Caurvery Basin

Section n Dm Im a95 lp Lp dp dm lm

O 5 165 -20 23.29 -75.24 167.43 12.78 24.4 -10.2

K 23 334 -52 13.14 40.24 287.73 12.17 17.88 -32.6

S 5 323 -32 50.43 43.75 311.74 31.87 56.7 -17.4

A 4 345 -39 35.21 24.58 311.83 53.02 82.89 -22.0

KN 3 344 -27 41.05 60.32 291.46 24.16 44.54 -14.3

KA 4 240 -47 30.82 -31.7 322.59 25.81 39.89 -28.2

Mean 5 334 -35 28.16 47 305/56

W 

16.7 30.60 -19.3

O-Ottakovil, K-Kallankmuchi, S-Sillakudi, A-Alandalaipuram, KN-Kulkamhattam, KA-Karai, Dm-mean 

Declination, lm-mean inclination, a95-Circle of confidence at 95% probability level, n-number of 

samples, lp-VGP latitude, Lp-VGP longitude, dp-ellipse of erro, dm-perpendicular to ellipse and lp-

palaeolatitude

low shear velocities in the sub-lithospheric mantle beneath the Indian shield?

The mantle transition zone structure of the Indian shield obtained by analyzing ~14,000 teleseismic 

receiver functions from 77 broadband stations reveals variations among geological provinces. Regions like the 

northwestern Deccan volcanic province and the Southern granulite terrain which are acknowledged to be under 

the influence of mantle plumes show delays (~1.5 s) in the Ps conversion times from the 410 and 660 km 

discontinuities with respect to the stable Archean segments of India. Incidentally, the 410 km conversions at 

most stations sited on Archean Indian cratons contrast with similar settings globally where the P410s and P660s 

conversion times are advanced by ~2 s.  These delays for the Indian shield suggest elevated temperatures in the 

sub-lithospheric mantle coupled with a thin lithosphere that is uncharacteristic of cratons. A thin transition zone 

beneath most of the cratonic stations lends support to the enhanced temperatures within the TZ itself.  
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Near Surface Shear Velocities in Diverse Geological Segments of India

The near-surface shear velocities beneath 144 broadband seismic stations of India that span diverse 

geological terrains, estimated using 37,635 good quality three-component waveforms from 3849 earthquakes 

suggest lower shear velocities beneath regions of large sedimentation, with the lowest in the range of ~1 km/s 

observed for the Indo-Gangetic plains. These low velocity estimates show a dependence on frequency, implying 

velocity changes with depth. Segments that represent the Precambrian shield reveal high shear velocities in the 

range of 3.2 to 3.4 km/s, akin to global observations. The mountain ranges that constitute the Himalaya and 

southern Tibet have intermediate velocities primarily ranging from 2.8 to 3.0 km/s.  

Fig 3: Comparison of the Ps conversion times from the 410 and 660 km discontinuities for stations (labeled in italics) sited 
on the Archean Indian cratons, with those from the other cratonic regions. One sigma error bars of the times estimated 
from bootstrap analysis are also indicated.
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SOUTH INDIAN SHIELD

First documentation of juvenile crust formation events and crustal recycling in the 
Neoproterozoic high-grade terranes, the southern granulite terrain, S. India 

The Madurai, Trivandrum and Nagercoil terranes of Southern Granulite Terrain (SGT) record pervasive 

Neoproterozoic high-grade metamorphism and a geochronological study of these terranes is crucial to unravelling 

evolution of the Gondwana  supercontinent. Orthopyroxene bearing granitic orthogneisses (charnockite) 

represent a volumetrically significant lithounit of the region. In recent years, wholerock Sm-Nd depleted mantle 

model age data for the Neoproterozoic charnockite orthogneisses attest to the involvement of ancient (upto 

3.2 Ga old) crustal components in their magmatic (pre-metamorphic) evolution. This prompted considerable 

curiosity on the age, proportion and distribution of juvenile charnockites in the SGT. New zircon U-Pb ages and 

Hf-isotopic compositions (samples analysed at CSIR-NGRI and Adelaide University, Australia) using LA-ICPMS and 

LA-MC-ICPMS for 10 charnockite samples from the Madurai, Trivandrum and Nagercoil blocks reveal:

In the northern Madurai block (NMB), north of the Karur-Kumbum-Painavu-Trichur Shear Zone (KKPTSZ) 

a charnockite gneiss sample yields an U-Pb upper intercept age of 2451±7 Ma (all 1s errors) with Hf isotopic 

signatures suggesting involvement of upto 3.1 Ga older crustal components.

Unlike in the NMB, charnockites from the Trivandrum and Nagercoil blocks show evidence for widespread 

juvenile Paleoproterozoic granite magmatism [1.88 to 2.04 Ga protolith ages with +3 to -5.6 eHf(t)].

From the southeastern part of the Madurai block, evidence for juvenile magmas of Tonian age [~1.0 Ga 

protolith age and +2 to +10 eHf(t)] is found.

Fig4: Variation of near-surface velocities with surface geology. HIM, Himalaya; ST, Southern Tibet
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A large part of the Madurai block (south and east of the KKPTSZ) comprises Ediacaran charnockite 

protoliths (0.77-0.86 Ga) that are products of a variable degree of crustal recycling involving Neoarchean crustal 

components.

Regional high-grade metamorphism in the Madurai, Trivandrum and Nagercoil blocks can be constrained 

at ~504 Ma, within the Ediacaran-Cambrian interval associated with amalgamation of Gondwana.  

Consistent with our previous Sm-Nd depleted mantle model age data and geochemical data for 

charnockite orthogneisses from the SGT, our new zircon U-Pb age and Hf-isotopic data document the chronology 

of the juvenile crust formation events and magmatism through recycling of older crust, greatly enriching our 

understanding of the evolution of the SGT.

Neoarchean emplacement and metamorphism of Karimnagar granite and 
charnockite  

Zircon U-Pb ages and Hf-isotopic compositions (at the CSIR-NGRI LAM-MC-ICPMS National Facility) for two 

samples representing the widespread Karimnagar granite (older granite, KRN-90-30) and charnockite (KRN-90-

24) yield weighted mean 207Pb/206Pb ages of 2573±28 Ma and 2538±8 Ma (2s) respectively. These ages define 

crystallization of magmatic protoliths and regional high-grade metamorphism respectively. Both samples define 

lower intercept ages ~ 450 Ma. A similar range of eHf(T) between +1 to -10 and model TC
DM Lu-Hf ages (~3.60 Ga) 

for both the suites indicate the involvement of Mesoarchean crustal components in the genesis of these Neoarchean 

magmas. The present data reinforce the Neoarchean (ca. 2.55 Ga) age for the KGT charnockite-granite suites, which 

is quite analogous to those in the transition zone and the SGT at the southern margin of the Dharwar craton. 

First Finding of Native Gold from the Chromitites of the  Nuggihalli Schist Belt, 
Dharwar Craton, South India

Occurrence of native gold in ultramafic rocks is rather rare.  For the first time, occurrence of native gold 

grains and flakes from the chromitites of the Mesoarchaean Tagadur Mines of the Nuggihalli Schist Belt (NSB), 

Dharwar Craton, south India are being reported. Broadly, the gold grains (Figure 5) occur in three distinct forms: 

Fig 5: Location map of the Nuggihalli Schist Belt, Karnataka and the BSE images of the Chromite grains with native gold 
inclusions.
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(1) anhedral and dendritic flakes in the matrix (~1 to 480 μm); spherical and subspherical grains (~1 to 25 μm) 

and as  inclusions in chromite grains (~ 5 to 35 μm). Petrographically, distinct native gold grains also show some 

distinct compositional characteristics. The gold grains included in the chromite grains are nearly pure with a 

very minor component of copper. The spherical and subspherical grains in the ultramafic matrix have significant 

contents of Ag and Co. The anhedral and dendritic gold flakes in the matrix have significant Co content.The 

petrographic character and the compositions indicate that the gold grains are syngenetic in nature and indicate 

the processes involved in the progressive crystallisation of the magma from which the minerals are crystallising. 

It further indicates that the gold in the native form is due to highly reducing conditions in the initial stages of 

crystallisation of the komatiitic melts from which the chromites are alleged to have been formed.

New evidence for a supra-subduction zone magma genesis in the Cauvery Suture 
Zone, Southern India

Major and minor element compositions (Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K, P, Cr, and Ni) of clinopyroxenes, 

orthopyroxenes, amphiboles and plagioclases were determined from a few selected rock samples of the isotropic 

gabbros from the Manamedu Ophiolite Complex in the Cauvery Suture Zone,. The analysis was carried on 

polished thin sections using an electron microprobe analyzer (Model: JEOL JXA8621) at the University of Tsukuba, 

Japan. The analysis was performed under conditions of 20kV accelerating voltage and 10mA sample current, 

and the data were regressed using oxide-ZAF correction method. The analytical mineral chemistry results reveals 

that the clinopyroxens of these gabbros show diopsidic to augitic compositions within the compositional ranges 

of En42-59, Fs5-12, Wo31-50 and are Ca-rich and Na poor (Na2O<0.77wt %). These are also characterized by high-Mg 

(Mg# 68-82) and low-Ti (<0.35 wt %). The tectonic discrimination plots of clinopyroxene data, Na vs Ti; Al vs Ti 

and SiO2/100-TiO2-Na2O plots show an island arc signature which is a new evidence for a supra-subduction zone 

magma genesis of Manamedu ophiolitic gabbros within the Cauvery Suture Zone.

Geochemistry of clastic sediments from Neoarchaean Bababudan Group, western 
Dharwar craton: Implications for redox conditions, provenance modeling and 
tectonic setting.

The Late-Archaean Bababudan Group contains coarse and fine clastic sediments. A quartz pebble 

conglomerate (QPC) unit overlying the basement gneisses at the base of the Bababudan Group contains detrital 

uraninite and pyrite indicating reducing conditions during their deposition at ~ 2.9 to 2.7 Ga. The QPC is 

followed by fluvial quartzites interbedded with metabasaltic lava flows forming the basal unit. These interlayered 

fluvial quartzites show very low Fe2O3/FeO (0.08 to 0.48) indicating low atmospheric oxygen concentration 

during the weathering of the provenance for these sediments. The QPC and quartzites are characterized by 

strong negative Eu anomalies, high HFSE/HREE. Abundance of Al2O3, alkalies, MgO, Cr, Ni, Co, Zr, V, Sc, Rb, Sr, 

δREE and their fractionated REE pattern suggest that restites derived from a dominantly granitic provenance 

with a minor mafic component and deposited on a stable cratonic platform. The increasing trend of Th/Sc and 

Zr/Sc ratios in these quatrzites supports continuous igneous differentiation of the source rocks. The overlying 

sequence of shales/phyllites having higher concentration of Al2O3, Fe2O3
T, alkalies, Zr, Th, U, V, Cr, La, Ce & Y 

indicating intense chemical weathering of the provenance. They also exhibit fractionated REE patterns similar to 

AAS, PAAS and UCC, reflecting the felsic nature of the source rocks. The Bababudan metapelites of a mafic affinity 
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(chlorite phyllites/quartzites) occurring in the upper stratigraphic horizon as seen in the Devarahalli-Lingadahalli 

section, have higher MgO (5.0 to 16.5%), Fe2O3 T (9.7 to 18.0%) and Al2O3/TiO2 ratios (13 to 24) when compared 

to the lower siliciclastic sediments of the Bababudan belt. Thus the metasediments of the Bababudan Group 

reveal signatures of strongly reducing and intense chemical weathering conditions during their deposition. These 

sediments were derived probably from a heterogeneous upper crustal source during the Neoarchaean period.

Plume-Arc interaction in the Dharwar craton

Detailed field and petrographic studies suggest that the central part of Holenarsipur belt (HNB) of western 

Dharwar Craton  is an intrusive complex which had undergone in situ differentiation, manifesting magma 

chamber processes. In the Neoarchean Hutti-Jonnagiri-Kadiri-Kolar composite greenstone terrane, association 

of high-MgO basalts with normal arc basalts along with Nb-enriched basalts reflect on plume influenced mantle-

wedge processes along with slab dehydration-wedge melting (generating arc basalts) and slab melting-wedge 

hybridization (generating Nb-enriched basalts) during shallow subduction of a hot, young oceanic lithosphere 

in this part of eastern Dharwar craton. The enrichment of gold at the northern (Hutti) and southern end (Kolar) 

of this composite greenstone terrane with the occurrence of intraoceanic island arc rocks at Kadiri belt reflect 

on the island arc processes which appear to have deposited gold at Hutti and Kolar due to suitable structure 

and lithological conduits at these places. These plume-arc interaction also explains the crustal growth due to 

subduction accretion in the eastern Dharwar craton.

2.56 Ga granitic magmatism in the western Dharwar Craton

SHRIMP U-Pb zircon and titanite age data for the granitoids surrounding the Gadag greenstone belt 

(GGB) are suggestive of the voluminous 2.56 Ga magmatic event in the Dharwar Craton, and indicate the 

Fig 6: Th/Sc versus Zr/Sc binary plot of Bababudan Group clastic metasediments
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development and evolution of the GGB over a time span of ~70 m.y. This new age data is significant to state that 

the GGB has an evolutionary history distinct from the Chitradurga greenstone belt (CGB) to the south, which 

was previously thought to be linked to the GGB based on the continuity of lithological associations. The Lu-Hf 

isotopic systematics of zircons in granites demonstrate that these rocks evolved from a heterogeneous mantle 

with distinct crustal histories. Whole rock geochemical data indicate granites marginal to the GGB are potassic, 

were derived from melting of an anhydrous basaltic source at moderate-shallow depths where hornblende (± 

plagioclase) is an essential residual phase.

Subduction related continental growth along the south-eastern continent margin 
of India

Bulk rock geochemistry and mineral chemistry of the  Gabbroic  rocks of  Pasupugallu pluton, Prakasam 

igneous  province  indicate low degree of partial melting of a primitive oceanic crust (MORB like) due to subduction 

and the melts emplaced as island arcs.  Results suggest the accretion of rootless mafic plutonic complexes as 

island arcs during multiple collision events that occurred along the continental margin / Proterozoic suture 

Fig 7: Arc-Back-arc charactstic feature of Jonnagiri basalts
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during 1.3-1.8 Ga indicate the Mesoproterozoic continental growth along the south-eastern continent margin 

of India.

Insights into interaction between Mantle Processes and Crustal Tectonics: Gravity 
Perspective 

2-D lithospheric density modelling was carried out along three geotransects of more than 1000 km each 

crossing the southern Indian shield, south of 16°N, in N–S and E–W directions. The model is based on the 

assumption of local isostatic equilibrium and is constrained by the topography, gravity and geoid anomalies, 

by geothermal data, and where available by seismic data. Our integrated modelling approach reveals a crustal 

configuration with the Moho depth varying from ∼40 km beneath the Dharwar Craton, and ∼39 km beneath 

the Southern Granulite Terrane to about 15–20 km beneath the adjoining oceans. The lithospheric thickness 

varies significantly along the three profiles from ∼70–100 km under the adjoining oceans to ∼130–135 km under 

the southern block of Southern Granulite Terrane including Sri Lanka and increasing gradually to ∼165–180 

km beneath the northern block of Southern Granulite Terrane and the Dharwar Craton. The thin lithosphere 

below the southern block of Southern Granulite Terrane including Sri Lanka is, however, atypical considering 

its age. Our results suggest that the southern Indian shield as a whole cannot be supported isostatically only by 

thickened crust; a thin and hot lithosphere beneath the southern block of Southern Granulite Terrane including 

Sri Lanka is required to explain the high topography, gravity, geoid and crustal temperatures. The widespread 

thermal perturbation during Pan-African (550 Ma) metamorphism and the breakup of Gondwana during late 

Cretaceous are proposed as twin cause mechanism for the stretching and/or convective removal of the lower part 

of lithospheric mantle and its replacement by hotter and lighter asthenosphere in the southern block of Southern 

Granulite Terrane including Sri Lanka. Unusually thinned LAB beneath the region near Bangalore apparently 

indicates the preserved tectonocompositional effect of late Proterozoic rifted margin of Dharwar Craton.

Fig 8: Hf isotope data Vs Time plot for Gadag granites
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Fig 9: Lithospheric model and observed and calculated response along a W-E section across Dharwar craton. Figs (a–(d), 
continuous lines correspond to calculated response of the initial model and dots with uncertainty bars correspond to 
measured data. blue line and symbols corresponds to free-air gravity anomalies, green ones to Bouguer anomalies.

Imaging mantle lithosphere for diamond prospecting in southeast India 

Using Ps  and Sp receiver function techniques, we recover depth images of the lithospheric mantle 

beneath southeast India encompassing the Eastern Dharwar-Bastar cratons and the adjoining Eastern Ghats 

Mobile belt. These images reveal presence of two significant velocity anomalies of contrasting nature at 

different depths beneath the study region. High velocity features are observed between 160 and 220 km depth 

(Lehmann discontinuity depth or L-depth) while a complex low velocity contrast layer (LVZ) is delineated at ~ 

80-100 km depth. Analyses of results from several other studies that include regional geology, geophysics, 

geochemistry, and geochronology allow us to infer that the positive velocity contrasts at L-depth represent 

preserved oceanic remnants of a ~1.6 Ga old paleosubduction event in southeast India. Computations on 

selected geothermobarometry data in conjunction with multiple evidences presented in this study argue that the 

craton beneath southeast India is underlain by a thick lithospheric root/keel in excess of 200 km. This suggests an 

environment conducive for diamond stability. Consequently, the delineated complex LVZ feature is favored as a 

mid-lithospheric discontinuity (MLD) and not the shallow lithosphere-asthenosphere boundary (LAB) as inferred 

earlier in the study region. These results  together with several other lines of evidences collectively reaffirm that 

the shield areas/cratons beneath southeast India have deep keels associated with low geothermal gradient which 

are indeed the potential regions where the diamond crystals remain stable (Fig. 10a and b).
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Seismic signatures of the crust beneath the Godavari rift.

The crustal architecture underneath the Godavari rift appears very complex with the presence of intracrustal 

layers and a weak Moho compared to a sharp Moho and a simple crust outside it (Fig.11). Detailed modelling of 

receiver functions  using the Nearest Neighbourhood Algorithm approach reveals a 40 km thick crust within the 

rift compared to a 33 km thick crust in the adjacent Dharwar craton. Also, the lower crustal character is found 

to be distinctly different, with a faster lower crust beneath the rift. A weak Moho beneath the rift may be due to 

magmatic underplating. The transition zone (660–410 km) structure inferred from the common conversion point 

stacks of receiver functions can be interpreted in terms of the absence of (a) thermal anomalies within and above 

the mantle transition zone (MTZ) (b) thin lithosphere or high temperatures in the uppermost mantle. Magmatic 

underplating within the crust and a normal MTZ argue in favour of a rift formed due to lithospheric stretching 

without the influence of a mantle plume.

Figure 10 (a) P-T estimates on xenoliths from a few locations within the study area,  Slave and Siberian cratons. (b) 
Cartoon depicting processes and environment congenial for diamond genesis. Schematic shows crosssection of Archean 
Eastern Dharwar craton and Proterozoic EasternGhats mobile belt and the presence of receiver function–delineated mid-
lithospheric discontinuity (MLD) at ~80 km depth and Lehmann depth(L-depth)   (c) Distribution of diamond-bearing 
source rocks (kimberlites and lamproites) shown in the cratonic map of southern India. 



CSIR-NGRI ANNUAL REPORT 2012-13 CSIR-NGRI ANNUAL REPORT 2012-13 Select  Contributions

47

Fracture zone induced seismic anisotropy in the Mahanadi offshore basin

The ocean bottom seismic (OBS) data acquired in the Mahanadi offshore by NGRI in the year 2010 reveals 

shear wave splitting patterns in the azimuthal gathers of OBS data, clearly isolating the fast (S1) and slow (S2) 

axes of propagation in the radial direction. Further, amplitude nulls and amplitude maxima are observed in the 

Figure 11: Radial (top panel) and transverse (bottom panel) receiver functions at stations. The traces are first grouped in 72 
backazimuthal bins and then sorted by slowness in each bin. Stations are sorted from south to north. Positive amplitudes 
are represented by red and negative ones by blue. A total of 1559 receiver functions are used to construct this image.

Fig 12: Left - Fixed-offset radial (a) and transverse (b) gathers of OBS data. The fast (S1) and slow (S2) axes are very clearly 
noticed on the radial gather while the amplitude null and amplitude highs are distinctly observed on the transverse 
gathers, indicative of anisotropy. The variation in seismic amplitude for the vertical component (P-wave) as a function 
of azimuth plotted for observed (a) and synthetic (b) data for the OBS. A clear reduction in seismic amplitudes can be 
noticed at an azimuth of 130° in both the synthetic and observed data
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transverse azimuthal gathers. These two features are diagnostic for the existence and orientation of anisotropy 

which is modeled by generating full waveform synthetic seismograms. Based on an analysis  of the 2-D multi-

channel seismic (MCS) and the OBS data, it is suggested that this splitting could  be due to dominant fractures 

present in this region. The strike of this fracture set is inferred to be ∼130° from the S1 and S2 orientation 

and variation in the P-wave amplitude with azimuth (Fig.12.right). A good match between the synthetic and 

observed data is noticed for a near vertical fracture (dip angle of ~85°). The seismic images obtained from 2D 

high-resolution MCS data correlate reasonably with the OBS results. Based on these analyses, we are able to 

delineate the fracture zone, which is linked to near vertical fracture in gas hydrate reservoir.

Geochemistry and Platinum Group element systematics from Singhbhum craton 

The major, trace and rare earth elemental compositions of the Older Metamorphic Group (OMG) (age 

>3200 Ma)  of the Singhbhum craton  along with PGE systematics (Fig. 13) indicate that the ultramafics are 

derived from higher degree (30-45%) melting of a spinel peridotite source in the temperature regime of 

1450-15000C where garnet entered into the melt; whereas the mafic rocks are derived through fractional 

crystallization of the ultramafic melt. Further, geochemical systematics indicates that the IOG lavas are products 

of variable degrees of partial melting and fractional crystallization of a depleted mantle source. PGE depletion 

in the analyzed samples supports the depleted mantle source for the origin of these rocks. The geochemical 

signatures of the dykes and the IOG lavas suggest their derivation in different melting events from a common 

depleted mantle source.

Fig 13: Rare earth element and trace element Systematic of ultramafic enclaves from Older Metamorphic Group (OMG) 
of Singhbhum craton
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PLATE MARGINS

Transverse tectonics in the Sikkim Himalaya

The tectonics of seismically active Sikkim Himalaya, as inferred by numerous seismological studies, is 

distinct from the conventional thrust tectonics proposed for the Himalayan collision belt.  For example, the strong 

frequency and depth dependence of the seismic attenuation quality factor suggests a highly heterogeneous crust 

in the Sikkim Himalaya. Also, the high Q values estimated for this region compared to the other segments of 

Himalaya can be reconciled in terms of moderate seismic activity, unlike rest of the Himalaya, which is seismically 

more active. We have analyzed broadband magnetotelluric data of 12 sites located along an approximately 

N-S profile cutting across major geological sub-domains of Sikkim to test whether magnetotelluric strikes also 

support such transverse tectonic nature of the region.  The study has revealed local variations in the strike 

directions within the region consistent with the geological and tectonic setup and the presence of transverse 

Fig 14:  Major axis of phase ellipses in the Sikkim region derived from Magnetotelluric data.
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Fig 15: Temporal evolution of pore fluid pressure induced change in Coulomb stress (bar) due to coseismic slip on the 2004 
Sumatra-Andaman earthquake rupture, in a northeast-southwest vertical crosssection in the Nicobar region. Coulomb 
stress change is resolved on the dextral strike-slip WAF. (a) Instantaneous change in Coulomb stress due to the earthquake 
and (b) its poroelastic relaxation.

tectonic features in the region of Main Central Thrust Zone (MCTZ) where major axis of phase ellipses align in 

NNW-SSE to NW-SE direction. This trend coincides with the one obtained by microseismic data recorded after 

the September 18, 2011 earthquake (Mw 6.9). Magnetotelluric strike analysis thus supports the presence of 

NNW-to-NW trending transverse tectonic zone in MCTZ.

Triggering of 2005 earthquake swarm in the Andaman Sea

Detailed analysis of  the 2005 volcano-tectonic earthquake swarm in the Andaman Sea,  its spatio-

temporal evolution, characteristics and possible mechanism involving time-dependent pore pressure induced 

stress modification suggest that the swarm was of volcano-tectonic origin and fluid flow played an important role 

in its occurrence (Fig.15). Further, the modeling suggests that it was triggered by the 2004 Sumatra-Andaman 

earthquake through poroelastic relaxation of the coseismic stress.

PLANETARY GEOLOGY

 Impact fragmentation of basalt at lonar crater

Lonar crater is a unique basaltic impact structure on Earth that preserves the fragmental ejecta around 

the 1.8 km diameter crater (Figure 16).   Characterization of  the ejecta fragments and the crater interior of 

Lonar crater clearly point to multiple collisions between the basaltic fragments during the ejecta emplacement, 

which reflect in the power index values. Differences in the power-indices within the Lonar ejecta and between 

planetary objects indicate the complexity in the impact fragmentation processes. Interestingly, the shapes of 

Lonar fragments are similar to those of experimental impact fragments and Itokawa, but are different from the 

lunar fragments. The spectral similarity between the fine ejecta and the redbole layers clearly show that the 

cratering event excavated the phyllosilicate layers beneath the massive basaltic flow in the upper wall. A large 

number of impact craters on the Mars contain phyllosilicate-rich ejecta that were originated from the subsurface 

phyllosilicate-rich layers.
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Origin of boulders on the Moon by impact processes:

Here, we investigate the nature of boulders in and around a fresh impact crater (400 m diameter) in 

Oceanus Procellarum. Using Lunar Reconnaissance Orbiter Narrow Angle Camera image, we mapped 227 

boulders around the crater using ArcGIS mapping tool. The cumulative size frequency distribution of these 

boulders define a power index of -4.54 in the diameter range of 3-11 m. The power index is very high compared 

Fig 16:  Location of the Lonar crater together with the ejecta fragments.
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to those in the ejecta blanket of Lonar crater, which is a terrestrial impact crater. We suggest that the steep 

power-law slope of the lunar boulders is due to multiple fragmentation in the lunar regolith. Our interpretation 

is consistent with our geological observations from the crater interior that exposes a thick fragmental layer. The 

presence of a central mound on the crater floor and the V-shaped ridges emanating from the eastern crater rim 

indicate that it is a oblique secondary impact crater of Copernicus.

CLIMATE

High-resolution record of Indian summer monsoon variability during the last 
deglaciation

A high-resolution record of Indian summer monsoon (ISM) variability during the last deglaciation has been 

generated using δ18O values from a cave deposit (speleothem - stalagmite), located in the Kurnool district of 

South India. This record covers a time span of 1,000 yrs from 15,700 to 14,700 yr BP with an average sampling 

resolution of ~5 yrs. High amplitude δ18O variations in this record suggest abrupt changes in ISM activity during 

the last deglaciation (Figure-17) and reveal the possible onset timing of Termination 1a at ~14,800 in Indian 

region which is generally characterized by a major climate transition.  The variance in δ18O amplitude of VSPM4 

record reveals significant multidecadal ISM variability. Our record depicts some intense monsoon events during 

the later phase of Heinrich event (H1) and shows synchronous variability between ISM and East Asian monsoon 

(EAM). Spectral analysis of our δ18O time series reveals solar forcing and strong ocean-atmospheric circulation 

control on ISM dynamics during the studied time interval.

Fig 17: Oxygen isotopic evidence for decrease in calcification rate of Porites coral from the Lakshadweep Island
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A very high-resolution record of sea surface temperature (SST) changes (Fig 18) inferred from a drilled 

coral colony of Lakshadweep island (Kavaratti) reveal  a significant decrease in calcification rate (~10-15%) in 

a scleractinian coral (Porites lutea) from this island in recent years. This observation is based on high-resolution 

oxygen isotopic record  and X-radiography of coral. The reduction in the calcification rate of Porites coral from 

1989 to 2003 A.D.is attributed to climate change and anthropogenic activity in the vicinity of coral growth. This 

decrease in calcification rate in Lakshadweep region is consistent with the decline in growth rate of genus Porites 

from the Great Barrier Reef (GBR).

evidence for ‘Great Oxidation event’ (GOe) from  Fe isotope compositions of 
biogenic sulfides  

Fe isotope compositions of ~ 2.0 Ga carbonate rocks and stromatolitic phosphorites from the 

Paleoproterozoic Aravalli Supergroup of North western India reveal  the effects of GOE in the Fe isotope record 

of microbial carbonates. The Aravalli carbonates of the Jhamarkotra Formation are characterized by positive 

δ13C values up to 12 ‰ V-PDB while the phosphatic stromatolites show enrichment of 13C in organic carbon 

constituting the unique example from Indian rock record for global 13C excursions during the Paleoproterozoic. 

These samples show rare earth element and Yttrium patterns similar to seawater sources indicating that their 

Fe isotope compositions represent that of hydrogenous carbonates and hence reflecting the seawater Fe rather 

than those of primary or secondary Fe-Mn oxides. The samples show δ56Fe values from -0.34 to 0.93 ‰, similar 

to the Paleoproterozoic biogenic sulfides (Fig. 19). Overall, the global Fe isotope data on microbial carbonates 

including the Aravalli examples define a secular trend similar to that of biogenic sulfides thereby indicating 

control of GOE on the marine Fe isotope geochemical cycle.

Fig 18: Oxygen isotopes and sea surface temperature (SST) curve from Kavaratti coral. SST values are calculated by 
standard temperature equation using oxygen isotopes of coral for the period from 1989 to 2003 AD.
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Sea surface temperatures in cooler climate stages bear more similarity with 
atmospheric CO2 forcing

We quantitatively evaluated 15 climate proxies during 368-552 kyr intervals adopting a novel long-range 

cross-correlation approach and information-theory based similarity measures. We also estimate the information 

flow rate and dominant flow direction between these climate variables using transfer entropy and the related 

directionality index (Fig. 20). Our results unequivocally establish that atmospheric CO2 (pCO2) is the driving signal 

while all other proxies used in this study are the responses. The climate forcing greenhouse gas, the atmospheric 

CO2 (pCO2) and the response signals like sea surface temperature (SST) and carbon isotope composition of total 

organic carbon (δ13CTOC) proxies are strongly correlated (~1 or – 1) without significant observable time lag (less 

than 1 kyr). Various substages of MIS 11 are recognizable in the SST data alone based on normalized similarity 

measures. Additionally, 8 more proxies from lacustrine sediments are identified as primary. During the cooler 

substages these proxies bear more similarity with ambient atmospheric pCO2. Thus, the information theory-based 

similarity measures suggest that atmospheric CO2 fluctuations are best captured by at least 9 climate proxies 

during cooler interglacial events. Based on the results related to interglacial MIS 11 and 13 obtained in this study, 

an important implication relevant to anthropogenic CO2 input to the present day atmosphere can be distilled. 

It is that, sensitive and better coupled response proxies such as SST and MAT which already show an increasing 

trend are likely to behave in a more dissimilar manner in future. That is, they tend to behave more independently 

in the near future (~0.75 kyr).

Fig 19: Fe Isotope compositions of biogenic sulphides, microbial carbonates, and new data on Aravalli carbonates
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Computational Geophysics

Dynamical boundary condition for local variations in the inner core growth:

Thermal and compositional buoyancy forces drive convection in earth’s fluid core. The heat flux coming 

out of the core also varies laterally, having implications for non-uniform growth of the inner core and magnetic 

field generation through a dynamo mechanism. In presence of non-uniform growth, widely used boundary 

conditions of fixed flux or fixed temperature over the entire surface of the inner core boundary (ICB) are gross 

simplifications. We have derived a dynamical boundary condition linking the local heat flux gradient to the 

secular cooling at ICB and further linking heat flux with the compositional flux at ICB. This formulation takes 

into consideration the local variations in the vigor of convection and hence the local growth rate of the inner 

Fig 20: Transfer entropy between atmospheric CO2 concentration and six other selected climate proxies as a function of 
time lag, t.  
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core. We have implemented this new boundary condition in our double-diffusive MHD code relating the thermal 

flux to the secular cooling at ICB through a new control parameter, estimated various thermal and compositional 

energy fluxes because of the growth of the inner core and carried out more diagnostic computations. In this 

approach, the flux of light density elements and latent heat from the inner core directly depend on the local inner 

core growth. Preliminary results show that the vigor of convection is intermediate between the two extreme cases 

of the fixed flux and fixed temperature at ICB for moderate values of the new control parameter.

Precise 207Pb–206Pb baddeleyite geochronology by the thermal extraction thermal 
ionization mass spectrometry method

The ability to easily obtain precise (~0.1%) age determinations on mafic rocks can open new avenues 

of research investigations related to mantle processes and paleocontinental redistribution. We present high 

precision Pb age determinations on baddeleyite (ZrO2), a common accessory mineral in mafic rocks using 

thermal extraction thermal ionization mass spectrometer (TE-TIMS) method. To constrain thermal extraction of 

Pb from baddeleyite, SEM back-scattered electron images along with energy-dispersive x-ray spectroscopy spot 

analysis were acquired at progressively increasing temperature between 1200 and 1590°C. Replicate analyses of 

twelve preheated (at 1250°C) silica embedded baddeleyite fractions from the Phalaborwa carbonatite standard 

using this procedure have yielded a 207Pb–206Pb weighted mean age of 2060.2±0.4 Ma (Figure 21), consistent 

with previously reported 207Pb–206Pb ages for this carbonatite standard at 2059.7 ± 0.35Ma determined by 

the conventional U-Pb isotope dilution-thermalionization mass spectrometry (ID-TIMS) technique. Our results 

demonstrate that thermal extraction 207Pb–206Pb ages are comparable with conventional U-Pb ages in both 

accuracy and precision. This procedure does not need ultraclean laboratory conditions (<1 pg procedure blanks), 

a prerequisite for conventional highprecision U-Pb geochronology, and hence can be easily practiced in most 

TIMS isotope geochemistry laboratories.

Fig 21: TE-TIMS weighted mean 207Pb/206Pb ages on 12 baddeleyite fractions from the Phalaborwa carbonatite. Errors bars 
represent 95% confidence limits of measurements.
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APPlIeD SCIeNCe

Mineral Exploration

Integrated Geophysical Techniques and Numerical Modelling for mapping 
mineralization zones

Two dimensional electrical resistivity and Time Domain Induced Polarization (TDIP) datasets were collected 

along a 3.8 km line in Betul-Chindwara belt (BCB)  Madhya Pradesh,  Central  India. These data shows clear 

indication of sulphide mineralization, iron oxide, iron carbonate, oxidised sulphide (Gossan), volcanic massive 

sulphide deposits preserved within the host rock.  Models obtained from inversion clearly reflect  presence of 

large sulphide (conducting) ore body.  

Mineralogy and Geochemistry of the Betul Layered Ultramafic-Mafic Intrusion, Central India: 

Implications on Proterozoic Mantle Evolution and Ni-Cu-PGE Metallogeny 

Several exotic ore minerals and mineral phases such as native gold and sulphides of Cu, Fe, Ni, Pb, Rh, 

Rh-W, Zn-Fe as well as tungsten bearing phases are identified using scanning electron microscope (SEM-EDS). 

The whole-rock geochemistry of Temra rock samples shows high concentrations of Ni (317ppm to 1141ppm) 

and Cu (451ppm to 717ppm) and low platinum group element values. Palladium dominates over platinum.  

High concentrations of Cr, Ni and Cu in the Ultramafic-Mafic rocks  indicate the presence of accessory chromite 

and Ni-Cu sulphides. Compositional heterogeneity is noticed with enrichments of LILE and Pb, and depletion 

of Nb, Zr-Hf suggesting the mantle wedge of these rocks has been metasomatically enriched with the fluids 

derived from subducting slab. SEM-EDS study on gabbros from the Betul Layered Complex (BLC)  revealed 

that they contain unusual native gold, Ni-Cu, Ni-Co, Fe-Cu sulphide and Fe-Ti-Si phase with platinum group 

mineral inclusions and are genetically related to the magmatic hydrothermal fluids . PGE geochemistry of these 

metagabbros from BLC is characterized by a high total PGE content of 1.2-1.5 ppm and have fractionated 

patterns (PPGE>IPGE; high Pd/Ir = 11 to 147) resembling the interstitial variety of sulphide type hosted in mantle 

xenoliths, as well as fractionated PGE patterns of basalt.   

 Fig 22: 2D inverted chargeability section with smooth variation of the conductive anomaly from a depth of 45m at 
Pipariya site, Betul district, Madhya Pradesh
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GEOHAZARDS

Prognostic anomalies of induced seismcity observed in Koyna-Warna region

In order to study the preparatory processes in the sources of the induced earthquakes, we analyzed q, 

d and b-values and the RTL parameters in the earthquake catalogue for Koyna–Warna region from 1964 to 

2006. The induced seismicity is found to exhibit prognostic variations in these parameters which are typical 

of preparation of tectonic earthquakes and indicative of the formation of metastable source zones of future 

earthquakes. Based on the obtained results, we suggest that initiation of failure in these metastable zones 

within the region of induced seismicity could have been caused by the external impacts associated with water 

level variations in the reservoirs and by the internal processes of avalanche unstable crack propagation.

Fig 23: Ni-Cu-PGE mineralization from Betul Layered Complex, CITZ, Central India
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Paleoseismic characterization of active faults in Himalayan front from NW & Central 
Himalaya

Identification of active faults through mapping of geomorphic expressions using remote sensing and 

DEM data has been carried out for western part of Dehra Dun valley in parts of Sub Himalayan mountain front. 

Fig 24: The time variations in (1) RTL, (2) d_value, (3) b_value, and (4) q_value. The initial estimates (the points) and the 
smoothed curves are shown. The horizontal dashed lines are the zero levels for RTL and q_value. The RTL variations are 
calculated for the epicentral areas of the strong earthquakes.

Fig 25: Active Giri Fault mapped in western part of Dun valley
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Secondary evidence of past earthquakes in the form of liquefaction features and soft sediment deformation are 

mapped and documented in Late Quaternary fluvial landforms and deposits in Dun valley.

eTAS modeling  in Sumatra-Andaman Islands region

We studied temporal changes in seismicity in Sumatra-Andaman Islands region before the M 9.1 

earthquake of December 26, 2004 using the epidemic type aftershock sequence (ETAS) model. The best fitted 

models suggest that the seismic activation relative to the ETAS rates started in the middle of July 2000 (about 

4.5 years before the M9.1 earthquake). This includes an increase in the background seismicity rates, particularly 

in the southern part of the seismogenic zone near the epicenter. A space-time ETAS model also suggests that 

the background seismicity throughout the entire Sumatra-Andaman Islands area had increased after the change-

point time.

Assessment of Seismic Hazard in the Himalayan foreland basin

A network of 24 strong motion velocity meters was installed in the foothills of Himalaya during October-

November 2012 covering areas in the western Indo-Gangetic plains in addition to the earlier array of broadband 

seismic stations operated in this region. Using recordings of four shallow focus earthquakes (M<5.0) which 

occurred in the Himalaya and near Delhi at soft sites and hard reference sites, we computed standard spectral 

ratios (SSRs). SSRs at sites near the Himalayan foothills, where the sediment thickness is ~4 km, reveal a 

broadband amplification with a fundamental frequency of 0.13 Hz. The amplification at this frequency varies 

between 20 and 60. The fundamental frequency increases to the south as the thickness of the sediments 

decreases, becoming ~0.8 Hz at the southernmost site. The amplification at the fundamental frequencies 

exceeds 10 at all eight soft sites. Calculations based on reasonable earthquake source and attenuation models 

and application of random vibration theory suggest that peak ground acceleration and peak ground velocity 

at soft sites near the foothills, located 100 km from the epicenter, would be amplified by a factor of 2–4 and 

6–12, respectively.

Stability of Deulbera Coal Mine

Deulbera colliery at Talcher in Orissa is one of the oldest unfilled coal mines in the Mahanadi basin. 

Presence of the cavities/galleries in this abandoned mine and their potential collapses now pose a severe geo-

hazard for both current and future inhabitants.   Therefore, to improve the stability of these old workings, sand 

stowing work was taken up at the Deulbera mine. To monitor the progress of the sand front, repeat micro gravity 

observations (Time lapse) were taken up. Till now, five campaigns of repeat gravity observations have been 

carried out at every six month interval, spread over a time period of three years.  The difference in micro gravity 

readings between the last and the first set (Set-5 and Set-1) shows predominantly positive values indicating 

addition of mass in the ground, but slightly low values in the centre around sand filling bore holes suggesting 

further need of stowing to be carried out in this region.
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Fig 26:  Stars are epicenters of the earthquakes; inverted triangles, the National Geophysical Research Institute array 
deployed to study amplification; triangles, Wadia Institute of Himalayan Geology permanent stations; squares, India 
Meteorological Department permanent stations. RKE is operated by Indian Institute of Technology, Roorkee. Stations 
NDI, AJMR, and MHB are in the Indian shield. Yellow dots show borehole locations: black dot, basement depth (b) Upper 
crustal structure below individual stations, as retrieved from receiver–function modelling (red stars). Shear-wave velocity 
of the basement is fixed to 3:2 kms. For the two-layer case (below SAN, HDI, SHP, and BSR), the dotted line indicates the 
depth of the interface. Numbers below the stations give shear-wave velocities. The depths of the basement (black dots) 
are from earlier work by other researchers. Numbers above station names in black and red are observed and computed 
fundamental frequencies.
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GROUND WATER

Hydrology and water resources from space over the Indian continent

Gravity Recovery and Climate experiment (GRACE) satellite gravity data over the main Indian river basins 

(Ganga, Krishna, Godavari, Brahmaputra and Indus) is analyzed and time series of integrated vertical water 

content have been produced over these basins. To understand spatio-tempopral variation of water storage over 

these basins, an Empirical Orthogonal Function (EOF) has been also applied to the GRACE time series and results 

are interpreted in terms of natural and anthropogenic causes. The water level time series over the various major 

Indian rivers (Ganga, Krishna, Indus, Godavari, Bhramputra) and their main tributaries are computed using the 

Fig 27: Predicted PGA as a function of Mw at a hard site and sites characterized by the SSR of RKE and BSR. R -100 km. The 
predictions are based on the Brune ω2-source model, assuming stress drops of 10 and 40 MPa and application of random 
vibration theory.

Fig 28: Difference in micro gravity readings between the last and the first set (Set-5 and Set-1)
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various satellite missions such as T/P, Envisat, Jason-1/2. Precise information of geoid undulations is essential for 

determining orthometric heights from GPS and also offers information of subsurface density heterogeneities. 

We computed geoid undulations over southern Indian region from terrestrial gravity and elevation data using 

remove-restore technique that involves computation of Stokes’s coefficients through a spherical Fast Fourier 

Transform. We noticed that the gravimetric geoid shows an improvement in precision and reliability, fitting the 

geoidal heights measured for the validation points better than EGM2008 and EIGEN-GRACE02S in the south 

Indian Region. 

Groundwater data generation at nuclear power plant  sites

Hydrogeological, geophysical and tracer techniques were used at selected sites  and in newly drilled bore 

holes in the Tarapur Atomic Power Station (TAPS) site for understanding subsurface geological characteristics, 

such as hydraulic conditions, rainfall recharge rates, vadoze zone parameters, aquifer characteristics, groundwater 

flow pattern, velocity of groundwater, chemical characteristics, radioactive contamination. The resistivity image  

depicts a two layer geo-electrical structure representing the top soil followed by highly weathered basalts with 

high saturation as the first layer, extending to a depth of 5-6 m. This layer is followed by a resistive layer with 

more than 40 Ohm-m resistivity value, which is the compact basalt of the flow unit. The groundwater flow maps 

during monsoon based on reduced water levels of bore wells indicates, that the movement of groundwater is 

towards north, eastern and western side. Natural recharge values obtained using tritium injection technique 

shows that the recharge rate is 187.4 mm or 6.6 % of the effective rainfall. Lower recharge rate is mainly due 

to presence of shallow water table condition during the monsoon period. The analytical data of groundwater 

samples indicates that in most of the cases, the Total Dissolved Solids and concentrations of ions are within 

the permissible limit for drinking water and the dominant groundwater in the complex are CaHCO3 and Na-

Fig 29: Plots of Residual Geoid and Final Gravimetric Geoid of south India.
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CaHCO3 types. The conductivity data also shows that there is no sea water intrusion to the fresh water aquifers 

at moderate aquifer depth level.

Aquifers characterization using advance geophysical techniques in representative 
geological terrains of India [AQuIM]

CSIR-National Geophysical Research Institute (NGRI) signed an MoU with CGWB to carry out advanced 

geophysical investigations and establish guidelines for aquifer mapping, which will be replicated for up-scaling 

in the entire country under the National Aquifer Mapping (NAQUIM) Programme of India. In this flagship project, 

CSIR-NGRI has undertaken a pilot study for 6 areas in different hydrogeological terrains. They are 1) thick 

alluvium overlying hard rock of Rajasthan (AQRAJ), 2) basaltic traps underlain by thick Gondwana sediments 

in Maharashtra (AQMAH), 3) Complex crystalline rocks of Karnataka (AQKAR), 4) thick alluvial plains of Ganga 

basin in Bihar(AQBHR), 5) coastal sediments of Tamil Nadu (AQTND) and 6) desert of Rajasthan (AQDRT). Prior to 

the heliborne survey (to be conducted in October 2013), CSIR-NGRI has conducted surface geophysical surveys 

comprising Vertical Electrical Sounding (VES), Time Domain Electromagnetic Sounding (TEM) and Electrical 

Resistivity Tomography (ERT) in the above six aquifer mapping pilot areas. 

Fig 30: Groundwater flow map during monsoon in TAPS
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Impacts of meso-scale watershed development in Andhra Pradesh and their 
implications for designing and implementing improved WSD policies and programs

The focus this year has been to develop and populate an integrated evaluation framework for watershed 

development (WSD) in Anantapur, Kurnool and Prakasam districts with livelihoods data and an underpinning 

understanding created by groundwater and land use models.   Bayesian network models (BNM) have been 

developed using data from the resilience survey data set. Sub-models have been developed for each of the five 

capitals. Resilience variables are described as the contribution to household survival of 0, 1, 2 or 3 consecutive 

years of drought. The resilience variables are linked to a final outcome variable which describes the strength 

of household capital. A detailed geophysical investigation in the form of Electrical Resistivity Tomography was 

carried out at ten locations with a dipole-dipole configuration at Vajrala and Maruva vanka watershed with the 

purpose of delineating the approximate depth of the layers and depth to basement. The groundwater budget 

Fig 31: Locations of AQUIM pilot project areas
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from 2005 to present has been estimated with the help of landuse/landcover map.  Lithologically constrained 

rainfall (LCR) approach has been used for estimating natural recharge in the watersheds because no water level 

data is available before 2005.

Fig 32: Resistivity image with altitude from TEM
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Assessment of ground water contamination in Bhongir Watershed, near Hyderabad

A total of  thirty eight groundwater samples were collected randomly covering the watershed and 

analyzed for important physicochemical parameters; pH, EC, TDS, Total hardness and major anions   and cations.  

According to the WHO standards, 81% of the samples are exceeding electrical conductivity of the allowable 

limits for drinking. On the other hand, results demonstrated that the groundwater of the area represents brackish 

water (84% of samples) in accordance with Freeze and Cherry classification. The highest concentration of nitrate 

(e.g.565.69 mg/L) in most of the samples (53%) indicates excess usage of fertilizers in the study area. Further, 

the elevated concentrations of fluoride (i.e. maximum 4.1 mg/L) in most of the water samples (66%) reveal there 

is a possible source from geological factors other than anthropogenic influence. As the many of the parameters 

like hardness, electrical conductivity, sodium, nitrate and fluoride are above the permissible limit, the ground 

water of the study area is unfit for consumption for drinking. Therefore, suitable remedial measures are needed 

in order to protect the human health.

Figure 34: Litholog information derived from interpretation of gr. TEM 
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Fig 35: Location of selected sites within the study area

Structure and dynamics of groundwater systems in northwestern India under past, 
present and future climates

In the present study, Electrical Resistivity Tomography (ERT) was carried out at 18 profiles along11.34 line 

km across the Ghaggar river system of northwestern India. The processed and filtered data is inverted using least 

squares inverse approach with a smoothness constrained   standard Gauss-Newton optimization technique using 

Res2DINV software. The results of the 2D resistivity sections in and around Punjab and Haryana, in northwest India 

revealed that the subsurface consists of sedimentary formations underlain by 6 to 7 major stratified layers but at 

a few sites the layers are highly disturbed and are quite heterogeneous in nature signifying the palaeochannel 

signature and meandering nature. The present day near surface younger sediments showing moisture variation 

underlain by major and a clear cut buried palaeochannel (hard sand layer) followed by the aquifer are clearly 

delineated from the resistivity models in terms of resistivity values and their contrast. The alternate bands of sand 

and silty layers are delineated based on the geological interpretation of the 2D inverted resistivity models. The 

thickness of the buried channel varies from place to place, which relates to the depositional history of the sand 

at different times and stratigraphy of the region.
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Fig 36: Spatial distribution of Fluoride (mg/L) in ground water

Xenon as Internal Standard for the Accurate Determination of Trace elements in 
Water Samples by ICP-MS

 The approach  of using xenon (129Xe) as an internal standard for the precise and accurate determination of 

several trace elements in different kinds of water samples by inductively coupled plasma mass spectrometry (ICP-

MS) is novel since no external addition of any reagent is involved; xenon is present as an impurity in the plasma 
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Fig 37: Example of a resistivity section delineating the buried channel anomaly with variable thickness and its lateral 
extension along with the aquifer zone.

gas itself. As a result, the possibility of introducing any type of elemental impurities through the addition of an 

internal standard will be completely avoided. Therefore, this feature will be of great value when determinations 

are carried out for elements present at ng/mL and sub-ng/mL levels. The utility of 129Xe as an internal standard 

has been validated using standard reference materials NIST 1640d, NIST 1643e, and NIST 1640a. The accuracies 

and precisions achieved were markedly better when internal standardization was applied. In general, trace 

element data in a variety of water samples were obtained with < 5% RSD with comparable accuracy in each 

case, suggesting that this method can be applied routinely for the determination of trace elements in water.

hYdrocarbon ExPLoration

Long-term system evolution of the Krishna-Godavari Basin and its hinterland in eastern India: a 

partnership for enhancing offshore hydrocarbon exploration success

U-Pb and (U-Th)/He data on apatites and zircons and apatite fission track (AFT) data has been used to 

infer the preliminary thermal history analysis and provenance of Pranhita-Godavari (P-G) Basin sediments from 

a borehole using apatite fission track (AFT), organic maturity and zircon U-Pb data. Results suggest that the AFT 

ages decrease systematically with depth from 242±23 to 11.5±0.5 Ma. The probability density distribution of 

the U/Pb ages (Fig. 38) from  two Triassic samples are generally clustered into four groupings (i) 500 Ma and 650 

Ma, (ii) 800 Ma to 1100 Ma, (iii) 1300 Ma to 1500 Ma and (iv) 2400 to 2600 Ma. Except the uppermost sample 

at a depth of ~540 m, all deeper samples yield AFT ages younger than the time of deposition. As the present 

day geothermal gradient in the well is ~29°C/km, this indicates that samples might have experienced some post-

depositional heating. This is also confirmed independently by thermal maturity data (% Ro, Rock-Eval® pyrolysis). 

A preliminary interpretation suggests that this age pattern has resulted from the removal of at least ~1 km of 

overlying section. Evidence from palaeocurrent studies  indicating a sediment source from the southeast of the 

basin together with the U-Pb detrital zircon data confirm Antarctica as the major source of sedimentation in the 

P-G basin.
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Characterization of organic matter to evaluate the gas generating potential of 
shales from South Cambay basin

Seventeen well preserved consolidated shale rock samples were collected from open cast lignite mines 

of Tadkeshwar and Rajpardi, Gujarat  to identify the organic richness, kerogen type,  maturity and hydrocarbon 

potential. Rock Eval pyrolysis results suggest that these shales are high in TOC and the organic matter is 

characterized by type II and III  kerogen suitable for the generation of gas. The HI vs Tmax plot for the shales from 

Tadkeshwar lignite mine indicate Type III kerogen which is suitable for the generation of gas  and HI vs. Tmax plot 

for shales from Rajpardi lignite mine suggests that the organic matter is characterized by Type II kerogen which 

has potential for oil and gas generation. 

Fig 38: Probability density plot of the detrital zircon U-Pb age data from a Triassic sample indicating the clusters around 
(i) 500- 650 Ma, (ii) 800 - 1100 Ma, (iii) 1300 - 1500 Ma and (iv) 2400 -2600 Ma.

Fig 39:  The HI versus Tmax plot for the shales associated with lignites in Tadkeshwar lignite mine, Surat, Gujarat



CSIR-NGRI ANNUAL REPORT 2012-13Select  Contributions

72

CSIR-NGRI ANNUAL REPORT 2012-13

Imaging sub-basalt Mesozoics along the jakhau-Mandvi and Mandvi-Mundra profiles 
from inversion of wide-angle seismic data in Kutch sedimentary basin, western India

From traveltime inversion of first arrivals and wide-angle reflections corresponding to eight shots with 

~10 km interval and 100 m geophone intervals spread over 80-km long Jakhau-Mandvi profile, we derived 

a five-layered velocity model with average interval velocities of 2.0, 4.6, 3.2, 5.2, and 3.5 km/s, respectively 

above the granitic basement (5.9 km/s). Likewise, we derived a four-layered velocity model with average interval 

velocities of 2.0, 4.65, 3.1, and 5.2 km/s, respectively above the basement (5.95 km/s) from traveltime inversion 

of first arrivals and wide-angle reflections corresponding to six shots and geophones spread in the similar way 

over the 60-km long Mandvi-Mundra profile. By comparing with the litholog available at a nearby Suthri well 

of ONGC Limited, we suggest that these velocity layers correspond to the Tertiary (2.0 km/s) sediments, Late 

Cretaceous Deccan volcanics (4.60 - 4.65 km/s), Early Cretaceous (Mesozoic) (3.1 - 3.2 km/s) sediments, Late 

Jurassic Limestone (5.15 - 5.30 km/s), and Early Jurassic (Mesozoic) (3.5 km/s) sediments above the Achaean 

basement (5.9 to 6.0 km/s). We observe that the Early Jurassic sediments, delineated along the Jakhau-Mandvi 

profile, are not traceable along the Mandvi-Mundra profile.

Fig 40: HI versus Tmax plot for the shales associated with lignites in Tadkeshwar lignite mine, Surat, Gujarat

Fig 41: HI versus Tmax plot for the shales associated with lignites in Rajpardi lignite mine, Surat, Gujarat
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Tomographic imaging of sub-volcanic Mesozoics along Sinor-Valod profile in 
Deccan Syneclise

We derived a shallow P-wave velocity structure from traveltime tomography of first arrival seismic data along 

a 90-km long Sinor-Valod profile in the Deccan volcanic province. The result shows Quaternary and Tertiary (2.0 - 

4.0 km/s) sediments, Deccan volcanic (5.0 - 5.5 km/s), sub- and intra-trappean Mesozoic (4.5-4.8 km/s) sediments 

above the basement (5.8 - 6.0 km/s down to a maximum depth of 5.0 km. Due to Late Cretaceous volcanism 

and outpouring of lava flows, this region is affected by numerous dyke intrusions and thick volcanics forming sills 

in presence of horst and graben structures due to deep basinal faults. The sub-volcanic Mesozoic sediments are 

expected to be hydrocarbon-bearing due to their wide extension and suitable trapping mechanism of volcanic sills.

Fig 42: Velocity models along the Jakhau-Mandvi (top) and Mandvi-Mundra (bottom) profiles exhibiting Mesozoics (3.1-
3.2 km/s) below Deccan volcanics (4.6-4.7 km/s). A second layer of Mesozoics (3.5 km/s), observed below the Limestone 
formation (5.15-5.3 km/s) along Jakhau-Mandvi profile, pinches out near Mundra and is not observed along the Mandvi-
Mundra profile. Location of Profiles superimposed over the geological map of Kutch basin.

Fig 43: Geological map of the Deccan Syneclise with the Sinor-Valod profile (left).Schematic geological model showing 
the possibility of hydrocarbon accumulation in sub-volcanic or sub-basaltic Mesozoic sediments (right). 
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Geochemical survey for assessing gas seepage in Deohal area 

A total of 208 soil core samples were collected to investigate  the extent of spread of blowout gas around 

the NHK # 285 well in an area of 70 sq km. surrounding it.  The adsorbed soil gas analyses show presence of 

moderate to low concentrations of methane in the study area.   Ethane, propane and butane have not been 

detected in any of the samples.  The pattern of distribution of light hydrocarbon gases and microbial data shows 

low concentration as we move away from the well. Despite the fact that ethane and propane were not detected 

in adsorbed gas analysis, EOB and POB have been found in all the samples. The concentration map of POB 

indicates presence of higher values around the well and towards the south of the well. EOB also shows higher 

counts around the well, south of the well and northeast of   well.  Integrated maps of methane concentration, 

POB and EOB show that the higher concentrations around the well # 285, disperse towards north and south of 

the well.  These higher concentrations may be associated with some fault systems in the area. 

Geochemical Soil Survey –Ruvu Block, Tanzania

A total of 469 soil samples were collected from the Ruvu block, for adsorbed soil gas analysis from a depth 

of 2.0 to 3.0m,  in a grid pattern. The concentration distribution pattern for C2+ shows high concentrations near 

Bagomoyo, Mlandizi and Kisarawe and small anomalous zones are also observed to the north east of Mlandizi. 

Pixler plots also suggest that the hydrocarbons were derived from oil & gas condensate and gas windows. Integrated 

geochemical studies involving adsorbed soil gas and carbon isotopes   indicate the presence of micro-seepage of 

hydrocarbons from a thermogenic source. Based on the anomaly map of C1  , C2 and C3, the Simbo, Bagomoyo, 

Mlandizi and Kisarawe and scatter areas of the basin look promising for future hydrocarbon research and exploration.

Fig 44: POB anomaly map
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Fig 45: C2+ concentration (wet gas components) of soil samples in Ruvu Block.

Gas potentiality of the Proterozoic and Phanerozoic shales from the NW Himalaya, 
India: Inferences from new pyrolysis data

Information on the organic richness and kerogen properties of the shales from the North Western 

Himalayan region of India has been carried out for the evaluation of their gas generation potential. About 

seventy Proterozoic and Phanerozoic shales were sampled from the outcrops and underground mines of 

Jammu, Kashmir and Ladakh regions of Indian Himalaya.  Ranging in age from Proterozoic to Tertiary, the 

organic matter characteristics of the carbonaceous and coaly shale rocks vary widely and exhibit significant 
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controls of the sedimentary and burial history on the preservation and maturation of the organic component 

in rocks. The Upper Palaeocene to Eocene Subathu Group shales from the Jammu Foot Hill belts in the Outer 

Himalaya have high TOC content ranging (in wt. %) from 2% in carbonaceous shales to as high as 30% in 

coaly shales (Fig. 46). These shales show S1 (thermally liberated free hydrocarbons) and S2 (hydrocarbons from 

cracking of kerogen) values between 0.1-2.6 mgHC/gRock (milligram hydrocarbon per gram of rock sample) 

and 0.5-15.5 mgHC/gRock,respectively. The Tmax (temperature at highest yield of S2) ranges between 490-

515°C, suggesting a post mature stage for the hydrocarbon generation. The hydrogen index (HI) ranges 

between 10-113 mgHC/gTOC. The organic matter is characterized by gas prone Type III kerogen and fair to 

excellent source rock potential is exhibited by the Subathu shales. The interbedded shale units in the Proterozoic 

Sirban limestone Formation, which occurs as isolated inliers in Jammu, show a TOC nearing 1% with quite low 

HI values. The Plio-Pleistocene carbonaceous clays and lignites from Karewa Group are rich in organic matter 

with the TOC content up to 29.4%. The Tmax ranges between 399-427°C suggesting a mature phase for 

the hydrocarbons. The hydrogen index (HI) is comparatively high, ranging in values between 109-278 mgHC/

gTOC. The shales from the Permian-Triassic boundary in Kashmir are lean in organic matter with TOC values 

of <1% whereas the Cretaceous shales from Ladakh show quite low TOC content of <0.5%. Majority of these 

shales from Tethys and Trans Himalayan region appear to have undergone organic metamorphism associated 

with the Himalayan orogeny. 

Fig 46: Source rock characteristics as interpreted by the relationship between hydrocarbon potential (S2) and TOC (wt. %) 
for the Subathu samples from Jammu Region
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Delineation of Structural Features in Mizoram

Gravity and magnetic (G-M) surveys were carried out covering an area of about 7000 sq. km. in the 

Mizoram state over a part of Arakan-Yoma mountain fold belt to delineate the subsurface shallow structural 

features for hydrocarbon exploration. A total of 2483 G-M observations were recorded at an interval of about 

0.5 to 1.0 km along the available roads and tracks in and around the study area. In general, the long wavelength 

Bouguer anomaly shows inverse correlation with regional topography of the mountain fold belt of Mizoram 

suggesting isostatic compensation of excess topographic load created due to convergence of Indian plate below 

the Burmese plate. The residual gravity anomalies obtained after removal of regional component reveal north-

south trending highs and lows resulting from folding of the shallow sedimentary strata which reflect anticlines 

and synclines formed due to compressional tectonics due to the convergence of Indian plate with the Burmese 

plate.

Fig 47: Geological section derived from modeling of gravity and magnetic anomalies along profile. It depicts folded 
structure in the sedimentary section and dipping basement towards the east.
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Study on influence of water saturation on rock thermal conductivity measurements

We studied the effect of water saturation on thermal conductivity measurements using a set of 67 rock 

samples covering igneous, sedimentary and metamorphic rocks. The rock samples range in porosity from 0 to 8 

% (Fig. 48). Thermal conductivity measurements were carried out in the laboratory both in dry as well as water-

saturated states using a steady state thermal conductivity meter. Thermal conductivities of rocks measured under 

both states are plotted for comparison (Fig. 48). The present data reveal that for rocks with porosity >>1%, the 

thermal conductivity measured on dry rock is appreciably lower (generally up to 25%) than the value measured 

under saturated state. For rocks with porosity <1%, the differences in measured thermal conductivities in the dry 

state and saturated state are within the measurement uncertainty. We therefore recommend that the thermal 

conductivity on all rocks should be measured after saturating the rock samples with water to reflect near in-situ 

thermal conductivity.

Fig 48: Comparison of thermal conductivities measured under dry state (TC1) and wet state (TC2) for rock samples of the 
present study
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V  OuTCOMe

AWARDS

Name of the Awardee Awards

CSIR-NGRI Bronze Icon Award   For Exemplary Performance In ERP

Dr. Maheswar Ojha INSA Young Scientist Medal - 2012 

Prof Mrinal K Sen IGU Decennial award 2012

Dr. M. Ram Mohan IGU M.S.Krishnan Gold Medal-2012

Dr. V.K. Gahalaut Physical Research laboratory (PRL) award- 2012

Dr. Parijat Roy ISCA Young Scientist Award 2012-13

Mr. E. Nagaiah SC Puranic Young Scientist Award-2012

Dr.Vijaya Rao
Lifetime Achievement Award by International Friendship 
Society  

Dr.  Prakash Kumar National Geoscience Award-2011

Dr.M.Satyanarayanan
Smt. Mathripragada Sita Devi-Sri Rama Rao Medal by 
Indian Society of Applied Geochemists 2013

FellOWSHIPS

Name  of the Awardee Fellowships

Dr P.V.Sunder Raju Indo Australian Visiting Scientist Fellowship

HONOuRS

Name of the Awardee Honours

Dr. Vijay Prasad Dimri Appointed to ICSU Committee

Dr. G. Parthasarathy Elected to the Indian National Science Academy

Dr. Abhey Ram Bansal Visiting Professor at University of Tokyo
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Ph.D’s Awarded

Name of the candidate Topic Name of the Guide 
and University

Mr.Dattatray Jaiwant Patil Isotope Geochemistry Isotope Geochemistry 
And Surface Geochemical   Studies Of Mesozoic 
Kutch Sedimentary Basin, Gujarat, Western India: 
Implications To Hydrocarbon Prospects        

Prof. V.Sudarsan 
Osmania University, 
Hyderabad

Ms.N.Subhadra Attenuation Characteristics of Body Waves and 
Computed Ground Motion in   Northeast India and 
Adjoining Areas

Dr Simanchal Padhy 
Osmania University

Mr.R. Krishna Kumar Tsunami Inundation studies for a few Nuclear Power 
Plant regions and other Major cities along  the 
East and West Coast of India due to Tsunamigenic 
earthquakes from the Indian Ocean.

Dr Kirti Srivastava 
Osmania University

Mr.Gandham Kesav Rao Deep Seismic studies over southern Granulite 
Terrain of south Indian shield and Tectonic 
Implications

Dr.B.Rajendra Prasad
Osmania University, 
Hyderabad

Mr.Narsaiah Rapolu Relocations, focal mechanisms and source 
parameters of the 2001 Bhuj  aftershock 
sequence:Implications toward the seismogenesis 
of intraplate earthquakes occurring in the kachchh 
seismic zone Gujarat, India

Dr.Prantik Mandal 
Osmania University, 
Hyderabad

Mr.T.Yellappa Structural and Tectonic history of Ophiolitic rocks 
from the Palghat- Cauvery shear  zone, southern 
Granulite Terrain, India 

Dr.T.R.K.Chetty 
Osmania University, 
Hyderabad

PatEnts  

A US patent “ Analytical Method and Digital Implementation for Modelling of 

Groundwater flow in an Anisotropic Unconfined Aquifer for a General Time-varying 

rate of Recharge from Multiple Rectangular Recharge Basins” was granted vide Patent 

No. US 8140309 issued on 20-03-2012 to Dr.Ajai Manglik, Sr.Principal Scientist and 

Dr.Shivendra Nath Rai,Chief Scientist

A  US  patent “Method for evaluation of performance of percolation tanks using 

environmental chloride as a tracer”  authored by Balbir Singh Sukhija, D. V.Reddy, 

P.Nagabhushanam, M.V. Nandakumar  was granted  vide patent no. 8178356 

A  US patent  “Process utilizing natural carbon-13 isotope for identification of early 

breakthrough of injection water in oil wells” to Balbir Singh Sukhija, Donti Reddy 

Venkat Reddy, Pasupuleti Nagabhushanam, Dattatray Jaiwant Patil, Syed Hussain - 

vide patent number 8283173 issued on   09/10/2012  



CSIR-NGRI ANNUAL REPORT 2012-13 CSIR-NGRI ANNUAL REPORT 2012-13 Outcome

83

BOOKS PuBlISHeD

M. K. Sen, and P. L. Stoffa, 2013, Global 

Optimization methods in Geophysical 

Inversion, Second Edition, Cambridge 

University Press.

V.P. Dimri, R.P. Srivastava, Nimisha 

Vedanti 2012, Fractal Models in 
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of Geophysical Exploration , Elsevier 

Publication

 Mallick, K., Vasanthi, A. and Sharma, 
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Publications, 280 p.
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Magnetostratigraphy of  foot-hill 

Sedimentary Sequences of the Himalaya 

Introduction, Experiment and Correlation 

of Siwalik Basin, NW Himalayas
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Source: GEOPHYSICAL JOURNAL INTERNATIONAL Volume: 190 Issue: 2 Pages: 761-768 DOI: 10.1111/j.1365-

246X.2012.05532.x Published: AUG 2012
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2012

Artificial immune-based self-organizing maps for seismic-faces analysis

Author(s): Saraswat, Puneet; Sen, Mrinal K.

Source: GEOPHYSICS Volume: 77 Issue: 4 Pages: O45-O53 DOI: 10.1190/GEO2011-0203.1 Published: JUL-AUG 

2012

Sub-crustal LVZ below Dharwar craton, India: An evidence for mantle metasomatism and tectonothermal activity 

in the Archean crust

Author(s): Mall, D. M.; Chandrakala, K.; Kumar, A. Sudhir; et al.

Source: PRECAMBRIAN RESEARCH Volume: 208 Pages: 161-173 DOI: 10.1016/j.precamres.2012.04.011 

Published: JUL 2012

Three dimensional lithospheric structure of the western continental margin of India constrained from gravity 

modelling: implication for tectonic evolution

Author(s): Arora, K.; Tiwari, V. M.; Singh, B.; et al.

Source: GEOPHYSICAL JOURNAL INTERNATIONAL Volume: 190 Issue: 1 Pages: 131-150 DOI: 10.1111/j.1365-

246X.2012.05506.x Published: JUL 2012

Distribution of REEs and yttrium among major geochemical phases of marine Fe-Mn-oxides: Comparative study 

between hydrogenous and hydrothermal deposits

Author(s): Prakash, L. Surya; Ray, Durbar; Paropkari, Anil L.; et al.

Source: CHEMICAL GEOLOGY Volume: 312 Pages: 127-137 DOI: 10.1016/j.chemgeo.2012.03.024 Published: 

JUN 18 2012

Borehole temperatures and climate change: Ground temperature change in south India over the past two 

centuries

Author(s): Roy, Sukanta; Chapman, David S.

Source: JOURNAL OF GEOPHYSICAL RESEARCH-ATMOSPHERES Volume: 117 Article Number: D11105 DOI: 

10.1029/2011JD017224 Published: JUN 5 2012
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Localized crustal deformation in the Godavari failed rift, India

Author(s): Mahesh, P.; Gahalaut, V. K.; Catherine, J. K.; et al.

Source: EARTH AND PLANETARY SCIENCE LETTERS Volume: 333 Pages: 46-51 DOI: 10.1016/j.epsl.2012.04.008 

Published: JUN 1 2012

USArray Receiver Function Images of the Lithosphere-Asthenosphere Boundary

Author(s): Kumar, Prakash; Kind, Rainer; Yuan, Xiaohui; et al.

Source: SEISMOLOGICAL RESEARCH LETTERS Volume: 83 Issue: 3 Pages: 486-491 DOI: 10.1785/gssrl.83.3.486 

Published: MAY-JUN 2012

Pre-Stack Inversion of Angle Gathers using a Hybrid Evolutionary Algorithm

Author(s): Saraswat, Puneet; Sen, Mrinal K.

Source: JOURNAL OF SEISMIC EXPLORATION Volume: 21 Issue: 2 Pages: 177-200 Published: MAY 2012

Possible influence of subducting ridges on the Himalayan arc and on the ruptures of great and major Himalayan 

earthquakes

Author(s): Gahalaut, V. K.; Kundu, Bhaskar

Source: GONDWANA RESEARCH Volume: 21 Issue: 4 Pages: 1080-1088 DOI: 10.1016/j.gr.2011.07.021 

Published: MAY 2012

Fluid driven earthquakes in the Chamoli Region, Garhwal Himalaya: evidence from local earthquake tomography

Author(s): Mahesh, P.; Gupta, Sandeep; Rai, S. S.; et al.

Source: GEOPHYSICAL JOURNAL INTERNATIONAL Volume: 191 Issue: 3 Pages: 1295-1304 DOI: 10.1111/j.1365-

246X.2012.05672.x Published: DEC 2012

Chemical and isotopic seismic precursory signatures in deep groundwater: Cause and effect

Author(s): Reddy, D. V.; Nagabhushanam, P.

Source: APPLIED GEOCHEMISTRY Volume: 27 Issue: 12 Pages: 2348-2355 DOI: 10.1016/j.apgeochem.2012.08.023 

Published: DEC 2012

Glacial to Holocene changes in the surface and deep waters of the northeast Indian Ocean

Author(s): Ahmad, Syed M.; Zheng, Hongbo; Raza, Waseem; et al.

Source: MARINE GEOLOGY Volume: 329 Pages: 16-23 DOI: 10.1016/j.margeo.2012.10.002 Published: NOV 1 2012

New age, geochemical and paleomagnetic data on a 2.21 Ga dyke swarm from south India: Constraints on 

Paleoproterozoic reconstruction

Author(s): Kumar, Anil; Nagaraju, E.; Besse, Jean; et al.

Source: PRECAMBRIAN RESEARCH Volume: 220 Pages: 123-138 DOI: 10.1016/j.precamres.2012.08.001 

Published: NOV 2012

Detrital zircon U-Pb ages and Hf-isotope systematics from the Gadag Greenstone Belt: Archean crustal growth 

in the western Dharwar Craton, India

Author(s): Sarma, D. Srinivasa; McNaughton, N. J.; Belusova, Elena; et al.

Source: GONDWANA RESEARCH Volume: 22 Issue: 3-4 Pages: 843-854 DOI: 10.1016/j.gr.2012.04.001 

Published: NOV 2012
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The 2005 volcano-tectonic earthquake swarm in the Andaman Sea: Triggered by the 2004 great Sumatra-

Andaman earthquake

Author(s): Kundu, Bhaskar; Legrand, Denis; Gahalaut, Kalpna; et al.

Source: TECTONICS Volume: 31 Article Number: TC5009 DOI: 10.1029/2012TC003138 Published: OCT 20 2012

Tracing the Paleo sulfate-methane transition zones and H2S seepage events in marine sediments: An application 

of C-S-Mo systematics

Author(s): Peketi, A.; Mazumdar, A.; Joshi, R. K.; et al.

Source: GEOCHEMISTRY GEOPHYSICS GEOSYSTEMS Volume: 13 Article Number: Q10007 DOI: 

10.1029/2012GC004288 Published: OCT 10 2012

Electrical anisotropy in the Main Central Thrust Zone of the Sikkim Himalaya: Inference from anomalous MT phase

Author(s): Kumar, G. Pavan; Manglik, A.

Source: JOURNAL OF ASIAN EARTH SCIENCES Volume: 57 Pages: 120-127 DOI: 10.1016/j.jseaes.2012.06.017 

Published: SEP 5 2012

Gas hydrates in India: Potential and development

Author(s): Sain, Kalachand; Gupta, Harsh

Source: GONDWANA RESEARCH Volume: 22 Issue: 2 Special Issue: SI Pages: 645-657 DOI: 10.1016/j.

gr.2012.01.007 Published: SEP 2012

Neoarchean suprasubduction zone arc magmatism in southern India: Geochemistry, zircon U-Pb geochronology 

and Hf isotopes of the Sittampundi Anorthosite Complex

Author(s): Mohan, M. Ram; Satyanarayanan, M.; Santosh, M.; et al.

Source: GONDWANA RESEARCH Volume: 23 Issue: 2 Special Issue: SI Pages: 539-557 DOI: 10.1016/j.

gr.2012.04.004 Published: MAR 2013

A non-stationary epidemic type aftershock sequence model for seismicity prior to the December 26, 2004 M 9.1 

Sumatra-Andaman Islands mega-earthquake

Author(s): Bansal, A. R.; Ogata, Y.

Source: JOURNAL OF GEOPHYSICAL RESEARCH-SOLID EARTH Volume: 118 Issue: 2 Pages: 616-629 DOI: 

10.1002/jgrb.50068 Published: FEB 2013

Gullies and landslides on the Moon: Evidence for dry-granular flows

Author(s): Kumar, P. Senthil; Keerthi, V.; Kumar, A. Senthil; et al.

Source: JOURNAL OF GEOPHYSICAL RESEARCH-PLANETS Volume: 118 Issue: 2 Pages: 206-223 DOI: 10.1002/

jgre.20043 Published: FEB 2013

Granitic basement below Deccan Traps Unearthed by drilling in the Koyna seismic zone, Western India

Author(s): Roy, Sukanta; Rao, N. P.; Akkiraju, Vyasulu V.; et al.

Source: JOURNAL OF THE GEOLOGICAL SOCIETY OF INDIA Volume: 81 Issue: 2 Pages: 289-290 DOI: 10.1007/

s12594-013-0034-6 Published: FEB 2013
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Near-Surface Shear Velocities in Diverse Geological Segments of India

Author(s): Singh, Arun; Kumar, M. Ravi; Srinagesh, D.

Source: BULLETIN OF THE SEISMOLOGICAL SOCIETY OF AMERICA Volume: 103 Issue: 1 Pages: 317-327

Aseismic plate boundary in the Indo-Burmese wedge, northwest Sunda Arc

Author(s): Gahalaut, Vineet K.; Kundu, Bhaskar; Laishram, Sunil Singh; et al.

Source: GEOLOGY Volume: 41 Issue: 2 Pages: 235-238 DOI: 10.1130/G33771.1 Published: FEB 2013

Entropy-information perspective to radiogenic heat distribution in continental crust

Author(s): Singh, R. N.; Manglik, A.

Source: NONLINEAR PROCESSES IN GEOPHYSICS Volume: 20 Issue: 3 Pages: 423-428 DOI: 10.5194/npg-20-

423-2013 Published: 2013

A prestack basis pursuit seismic inversion

Author(s): Zhang, Rui; Sen, Mrinal K.; Srinivasan, Sanjay

Source: GEOPHYSICS Volume: 78 Issue: 1 Pages: R1-R11 DOI: 10.1190/geo2011-0502.1 Published: JAN-FEB 

2013

New palaeomagnetic and rock magnetic results on Mesoproterozoic kimberlites from the Eastern Dharwar 

craton, southern India: Towards constraining India’s position in Rodinia

Author(s): Venkateshwarlu, M.; Rao, N. V. Chalapathi

Source: PRECAMBRIAN RESEARCH Volume: 224 Pages: 588-596 DOI: 10.1016/j.precamres.2012.11.003 

Published: JAN 2013

Three-dimensional inversion of magnetotelluric phase tensor data

Author(s): Patro, Prasanta K.; Uyeshima, Makoto; Siripunvaraporn, Weerachai

Source: GEOPHYSICAL JOURNAL INTERNATIONAL Volume: 192 Issue: 1 Pages: 58-66 DOI: 10.1093/gji/ggs014 

Published: JAN 2013

Transverse tectonics in the Sikkim Himalaya: A magnetotelluric study

Author(s): Manglik, A.; Kumar, G. Pavan; Thiagarajan, S.

Source: TECTONOPHYSICS Volume: 589 Pages: 142-150 DOI: 10.1016/j.tecto.2012.12.040 Published: MAR 18 2013

Evidence for the Neoproterozoic Phulad Suture Zone and Genesis of Malani magmatism in the NW India from 

deep seismic images: Implications for assembly and breakup of the Rodinia

Author(s): Rao, V. Vijaya; Krishna, V. G.

Source: TECTONOPHYSICS Volume: 589 Pages: 172-185 DOI: 10.1016/j.tecto.2012.12.041 Published: MAR 18 

2013
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Arc picrite-potassic adakitic-shoshonitic volcanic association of the Neoarchean Sigegudda greenstone terrane, 

western Dharwar craton: Transition from arc wedge to lithosphere melting

Author(s): Manikyamba, C.; Kerrich, Robert; Polat, A.; et al.

Source: PRECAMBRIAN RESEARCH Volume: 212 Pages: 207-224 DOI: 10.1016/j.precamres.2012.05.006 

Published: AUG 2012

Low shear velocities in the sub-lithospheric mantle beneath the Indian shield?

Author(s): Kumar, M. Ravi; Saikia, Dipankar; Singh, Arun; et al.

Source: JOURNAL OF GEOPHYSICAL RESEARCH-SOLID EARTH Volume: 118 Issue: 3 Pages: 1142-1155 DOI: 

10.1002/jgrb.50114 Published: MAR 2013

Seismic signatures of an altered crust and a normal transition zone structure beneath the Godavari Rift

Authors: Singh, A., M.R. Kumar, N. Kumar, D. Saikia, P.S. Raju, D. Srinagesh, N.P. Rao and  D. Sarkar,

Source, Precambrian Research, 220-221, 1-8, (2012)
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VI  CAMPuS NeWS

AcSIR Activities

S.No. Batch Name of the Student

1 2012-August Mr.Chinmay Haldar

2   Mr.Sheikh Mohammad Shakil Hashmi

3   Mr.Sambuddha Mukherjee

4   Mr.Somasish Bose

5   Mr.Fozail Akhtar

6   Mr.Abdurrahman

7   Mrs.Harika Munagapati

8   Ms.Titiksha Mishra

9   Mr.Ravi Shankar

   

1 2013-January Ms.Soumya Shukla

2   Mr.Padma Rao Bommoju

3   Mr.Nilesh Kumar Jaiswara

4   Mr.Anand Kumar Pandey

5   Mr.Rajeev Kumar Yadav

6   Mr. Ajay Malkoti

7   Mr.Nikhil Kumar Baranval

8   Ms.Arubam Khelen Chanu
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MoU’s signEd dUring 2012-13

Between CGWB and CSIR-NGRI 

An agreement between Central Ground Water Board (CGWB) and CSIR-National Geophysical Research 

Institute (CSIR-NGRI) for carrying out “Aquifer characterisation using advanced geophysical techniques in 

representative hydrogeological terrains in India” was signed on 21st May 2012 in the gracious presence of Shri 

Pawan Kumar Bansal, Hon’ble Union Minister of Water Resources and Parlimantary Affairs and Shri Vincent 

H Pala, Hon’ble Minister of State for Water Resources and Minority Afffairs. Shri D V Singh, Secretary Water 

Resources and Prof. S K Brahmachari, DG, CSIR were also present on the occasion. The agreement was signed 

by Dr. S C Dhiman, Chairman, CGWB and Professor Mrinal K Sen, Director, NGRI. This project will set the 

methodology for carrying out Aquifer Mapping for the entire country.

Between CSIR-NGRI and BRGM 

The success of the collaboration between CSIR-NGRI and BRGM for 13 years has led to the extension of 

MoU for another two years. The 6th rider to the MoU was signed in two parts; by Mr. Francois Demarq,  Director 

General of BRGM on November 20, 2012 in the presence of Dr. Shakeel Ahmed, Team leader (India) and Chief 

Scientist, CSIR-NGRI and by the Director, CSIR-NGRI on November 26, 2012 in the presence of Dr. A. Boisson, 

Team Leader (France) at Hyderabad.

CSIR-NGRI and Aarhus university, Denmark

On October 15th  2012, a MoU was signed by CSIR-NGRI and Aarhus University, Denmark for carrying out 

Heliborne Transient Electromagnetic surveys for large scale Aquifer Mapping at the six pilot study areas. Prof. MK 

Sen, Director signed on behalf of CSIR-NGRI while Prof. Esben Auken on behalf of Aarhus University, Denmark 

in the gracious presence of HE Ambassador of Denmark, Secretary and Additional Secretary, MoWR, Govt. of 

India at New Delhi.
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Between CSIR-NGRI and POWeRGRID  Corporation of India limited 

CSIR-NGRI and POWERGRID have been 

collaborating for the past nine years for geophysical 

investigations of various earth electrode station 

(EES) sites for High Voltage Direct Current (HVDC) 

transmission in India. The collaboration between the 

two organizations has further been strengthened by 

extending the existing MoU for a period of another 

two years. This MoU was signed on January 15, 2013 

by Shri M.M. Goswami, General Manager, (Engg.-

HVDC), POWERGRID and Prof. Mrinal K. Sen, Director, 

CSIR-NGRI

Visit of the Honorable Governor of Andhra Pradesh to CSIR-TeCH Village

During his visit to Nalgonda district, Honorable Governor of Andhra Pradesh Shri E.S.L Narasimhan visited 

the Choutuppal Field Observatory on August 28, 2012 located near  Mandollagudem TECHVIL. During his visit, 

the Hon. Governor enquired about the 

persistent water problem of the villages 

and discussed with the NGRI scientists 

about the water supply initiatives of CSIR-

NGRI. In his address, Hon`ble Governor  

indicated that Science and Technology 

interventions should largely benefit the 

society and address the common needs 

of the people.  He asked CSIR-NGRI 

to take up more initiatives to provide 

sustainable water management solutions 

for the villages of Choutuppal Mandal 

of Nalgonda District.  Dr Y.J.Bhaskar 

Rao, incharge Director explained the various activities taken up by NGRI for addressing the water problems of 

Nalgonda district. 

Workshop on Heliborne Geophysics for Aquifer Mapping & signing of Mou 

CSIR-NGRI is carrying out geophysical characterization of Aquifers in selected representative geological 

terrains of India in collaboration with Central Ground Water Board, MoWR, Govt. of India funded under the 

Hydrology Project – II. Heliborne Transient Electromagnetic method is the most suitable and cost-effective for 

large scale Aquifer Mapping. 

Hydrogeophysics group, Aarhus University, Denmark has developed unique expertise of carrying out 

Heliborne TEM for groundwater exploration deploying a system called SKyTEM.  
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A one day Indo-Danish workshop on Heli-borne Geophysics was organised where discussions on the 

advantages and limitations of heliborne TEM studies were discussed by the scientists of international repute.

High Performance Computation Facility 

A State-of-the-art High Performance Computational Facility was setup at NGRI for carrying out 

computational studies, which was inaugurated on December 21, 2012.The cluster has 4 Nodes (One Master and 

Three Compute nodes). A Layer-3 managed gigabit interconnect (switch) was used to connect the nodes. The 

cluster allows ~ 50 users to login simultaneously.

The nodes in the 

cluster are equipped with 

Intel E5-2600 Series Sandy 

Bridge Processors which has 8 

cores (16 cores if HT enabled) 

and 20 MB Cache. Each node 

has two 2 processors, with 

a total of 16 cores per node 

(32 cores when HT enabled). 

In a nutshell the cluster has 

128 cores in total. The cluster is powered with 1000 GB (I TB) of RAM and 4.7 TB of 

internal storage. A 3D – 42” LED Monitor is connected to the cluster for visualization purposes.The Cluster was 

configured using open source cluster management softwares and is MPI enabled with C/C++/f77/f90 open 

source compilers. Several other open source geophysical data analysis softwares were installed in the cluster. The 

facility is mainly intended for parallel programming.

International symposium on “Response of Asian Rivers to Climate Change – Past, 
Present and Future Scenario” 

An International symposium of IGCP-581 on “Response of Asian Rivers to Climate Change – Past, Present 

and Future Scenario” was organized at CSIR-National Geophysical Research Institute, Hyderabad during 14-16th 

November 2012.  The symposium aimed at understanding the evolution of Asian river systems and their linkages 

with tectono-climatic processes. More than 100 delegates and students from India and abroad participated 

in this meeting and presented their recent results. Most of the papers presented during six sessions were 

related to the onshore and offshore sedimentary characteristics to trace the evolutionary history of Asian 

river systems. 
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The inaugural session was held on the morning of 15th November with Prof. S.K. Tandon. Former Pro 

V.C. Delhi University as chief guest and Shri A. Sundaramoorthy, Director General, Geological Survey of India, 

as guest of honour for the function. In his inaugural address, Prof. Tandon highlighted the importance of major 

rivers of Asia and their impact on human civilization through time. Shri. A. Sundaramoorthy mentioned the role 

of his organization in implementing International Geoscience Projects in India. Dr. S.S. Rai, Chief Scientist and 

Acting Director welcomed the delegates on behalf of the Director NGRI-CSIR. Dr. Masood Ahmad, Chief Scientist 

and convenor of the symposium stressed the significance of research related to the  large river systems in 

understanding climate and tectonic processes operative in the past. Overall, 35 oral and 30 poster presentations 

were made during 15th and 16th November. 

A large number of papers were presented related to the tectonic and climatic changes, in particular to the 

uplift of Himalaya and Tibetan Plateau. Several papers dealt with the evolution of Indian and East Asian monsoon 

systems and their linkages to tectonic changes in Himalaya. Stable and radiogenic isotopic and geochemical 

records were presented from various sedimentary archives to address problems related to Asian rivers. Some 

of the important recommendations made during the plenary session include comprehensive and coordinated 

studies on differential responses of large river systems, understanding of the short-term climate changes on 

high-resolution time scale and community sharing of data sets.

Indo –Norwegian conference on CO2 Injection for enhanced Oil Recovery & 
Geological Sequestration 

The first Indo-Norwegian conference on “CO2 injection for EOR and Geological Sequestration” was held 

at CSIR-National Geophysical Research Institute, Hyderabad during 26-28 November 2012, jointly organised 

by CSIR-National Geophysical Research Institute, Hyderabad, India and SINTEF Petroleum Research, Trondheim, 

Norway. The conference was inaugurated by Ms. Marianne Jensen, Science and Technology Counselor of Norway 

in Royal Norwegian Embassy New Delhi. She on behalf of the Ambassador of Norway to India expressed keen 

interest in continuing the ongoing project between India and Norway on Enhanced Oil Recovery (EOR) and CO2 

capture and storage (CCS).

 Prof. Mrinal K. Sen, Director NGRI, dealt with  numerical modeling and simulation of potential reservoir 

for EOR and CCS by injecting CO2 and expressed his thrust to make NGRI a leader in this field. He also gave an 

opening lecture on the cutting edge technology of CO2 monitoring and reservoir characterization. Prof. V. P. 

Dimri, coordinator of the conference, expressed his thoughts on the EOR and CCS technology and related issues, 

laying emphasis on its grave need to save the country from environmental pollution. Dr. E. Desa, distinguished 

guest of honor, spoke about the CSIR tech villages and CSIR efforts to reach to 800 million people by providing 

the benefit of scientific developments. Dr. Idar Akervoll, senior researcher from SINTEF, Norway, and ongoing 
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project coordinator, also emphasized on CCS to reduce pollution. Mr. R. S. Sharma, Head, Institute of Reservoir 

Studies, ONGC, Ahmedabad, expressed the need of collaboration between industry and research institutes to 

meet the demands of highly energy starving country like India. Prof. P. K. Banik, DG, Pandit Deendayal Petroleum 

University spoke about the human resource development and its better utilization to make the country self-

reliant. This event was an outcome of long standing efforts by NGRI scientists and research scholars under the 

able guidance of Prof. V.P. Dimri, and Prof. Mrinal K. Sen, coordinators of the conference.

A total of 30 scientific papers were presented on various scientific sessions including the special theme 

‘Enhanced Oil Recovery and Carbon capture & storage’, ‘Potential of Basalts for CO2 sequestration and its 

geochemical aspects’, ‘Unconventional Energy Resources’ and few general topics like seismic inversion, climate, 

micro-seismicity etc. Eight foreign delegates from Norway, USA and New Zealand, 27 Indian delegates from 

different renowned organizations, universities like ISM, Dhanbad, Delhi University, PDPU, GERMI etc and industries 

like ONGC, Reliance, CAIRN etc, and 27 delegates from CSIR-NGRI shared their knowledge during the conference. 

Eleven students from various institutes, universities of India participated in the poster session of this event. 

eu-INDIA STI Cooperation Days

The third edition of “EU-India Science Technology and Innovation Cooperation Days” was organised at CSIR-

NGRI, Hyderabad on 8-9 November 2012, in order to showcase the good results of cooperation between Europe 

and India and to foster further STI cooperation. It is a joint event organised by the following projects and initiatives; 

New INDIGO and INDIA GATE, EURAXESS Links INDIA and India SI House in close cooperation with the CSIR-National 

Geophysical Research Institute. 

The thematic focus is water-related research. Researchers working together in various types of projects 

(FP7, multilateral and bilateral) were invited to present their achievements. There was a very unique session on 

the networking with industries in a brokerage event to get further information about funding possibilities from 

the EU, India or bilateral programs.

The event comprised of  the following elements: 

•	 Presentation of joint projects in water related topics

•	 Interventions by Policy makers and other stakeholder groups

•	 Poster presentations of  scientific results by young researchers 

•	 Networking friendly setting of the conference

•	 Organising a targeted brokerage event to assist future collaboration  

•	 Awareness raising activities about funding opportunities offered by the EU, India, bilateral programmes 

and by industry
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The event was inaugurated by Mr. Philippe de Taxi du Poet, the Scientific Atteche, European Delegation 

for India and Nepal, New Delhi and was attended by plus 200 participants from India and Europe. Prof. Aurelie 

Pachkoff from CNRS, France, Dr (Mrs) Poornima Rupal from CSIR, New Delhi, Prof. SS Rai, Acting Director, CSIR-

NGRI, Dr. Arvind Kumar, DST, New Delhi, Dr John Claxon, EU also participated in the workshop.

International  Workshop on exploration & exploitation of Shale Gas

An international workshop on exploration and exploitation of Shale gas was organised during 19-20 Dec, 

2012 at CSIR-NGRI by Society of Petroleum Geophysicists (SPG) Hyderabad Chapter under the aegis of SPG 

India. Sri Arun Kumar, Secretary, Oil Industries Development Board, was the chief guest of the conference while 

Prof. V.P. Dimri, CSIR Distinguished Scientist presided over the inaugural session. Dr.Bijendra Singh, President, 

SPG Hyderabad chapter welcomed the gathering. Sri Apurba Saha, Former President of SPG India was felicitated 

on this occasion for  his significant contribution to  the growth of SPG India. About 100 delegates participated 

in the conference and 22 papers were presented by  invited speakers from USA, Malaysia and India.

To name a few, scientific papers on petrographic aspects of shale gas, Indian perspective of shale gas 

exploration, use of stable isotopes in shale gas research, characteristics of selected Indian shales  for estimation 

of potential were presented. Students from different universities were  sponsored  by SPG India to participate in 

the workshop and get an exposure of the latest trends in shale gas exploration.

The workshop ended 

with a panel discussion with the 

participation of representatives  

from different  organisations chaired 

by Prof. Mrinal K Sen Director, 

NGRI. The panel recommended 

establishing a centre of excellence 

for shale gas research in India. The 

workshop was coordinated by N.S 

Dangwal, Secretary, SPG India, Dr. 

Kalachand Sain(NGRI) and Dr.AM. 

Dayal(NGRI).
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Workshop on Near Surface Geophysics 

Workshop on Near Surface Geophysics was conducted by CSIR-NGRI from 27th to 29th of January, 2013. 

This workshop was inaugurated by the chief guest Shri P.S Parihar, Director, Atomic Minerals Directorate (AMD). 

Prof. V. P. Dimri, CSIR-Distinguished Scientist, was the guest of honour and Dr. S. K. Verma, Raja Ramanna 

Fellow, CSIR-NGRI was the advisor of the workshop. Prof. Mrinal K. Sen, Director, CSIR-NGRI highlighted the 

need for such kind of workshop on "Near Surface Geophysics" and elaborated on the necessity of geophysical 

methods and their applications to address the challenges in near surface studies.. The main themes covered in 

this workshop were: theoretical geophysical studies, mineral exploration, ground water studies, engineering 

geophysics, coastal salinity mapping, mining applications, seismic hazard zonation and waste disposal and 

monitoring of pollution plumes. Thirty students from different universities such as Kurukshetra University, IIT 

Kharagpur, Osmania University, Banarus Hindu University, Andhra University, ISM Dhanbad, Cochin University, 

KIIT University were sponsored by NGRI to attend the workshop and get an exposure of the latest trends in 

geophysics. Eighteen talks were delivered by eminent speakers from different institutions, NGRI and industries 

across India. All the scientific presentations were scheduled on 28th January in four sessions. The posters were 

presented on 28th and 29th January during tea breaks. On 29th January, 2013,a few geophysical equipments 

were demonstrated and the intricacies involved in the field studies were explained to the students in the 

NGRI campus. All the students were divided into three groups and then each group participated in the 

live demonstration of Horizontal Loop Electromagnetic Method (HLEM), Ground Penetrating Radar (GPR), 

Resistivity Imaging systems, 2-D High resolution Seismic surveys (HRSS) respectively. The workshop concluded 

with a panel discussion. Dr. T.Seshunarayana, Chief Scientist, CSIR-NGRI proposed vote of thanks .

13th PlANeX Workshop: 6-12 january 2013, CSIR-NGRI,  Hyderabad

CSIR-NGRI organized the 13th PLANEX workshop "Impacts on Solar System Objects" from 6 to 12 January 

2013 at NGRI Campus, Hyderabad. This workshop was composed of lectures and interactive sessions for four 

days, and a field visit to Lonar impact crater in Maharashtra. About 35 MSc/PhD/MTech/BTech students from 

various universities, IITs, engineering colleges attended the workshop.  Dr. P. Senthil Kumar, Senior Scientist of CSIR-

NGRI and Prof. S.V.S. Murty, Senior Professor of Physical Research Laboratory jointly convened the workshop. The 

participants spent three days at the Lonar crater where the resource persons illustrated the geology of the impact 
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structure. The participants were given the text book "Planetary Surface Processes" written by H. Jay Melosh, and a 

copy of the special issue of the Elements Journal on the impact. Fourteen lectures were delivered covering various 

aspects of impact cratering processes taking place in various Solar System objects (planets, satellites and asteroids), 

and terrestrial impacts by experts both from national and international institutions.  The participants also pursued a 

small research project on different aspects of the science of impact crators, mentored by experts.

Prof. J.N. Goswami, Director, PRL, delivered a motivational lecture to the young participants. All the 

participants were benefitted by the workshop by gaining knowledge and insight on the meteorite impact 

processes and expressed their deep interest in considering planetary geology for their further research career.

Prof. Mrinal K. Sen, Director, CSIR-NGRI distributed the participation certificates to all the participants.

Workshop/Training Course on “Geochemical Modelling in Igneous Petrogenesis:

A four day DST sponsored National Workshop/Training Course on “Geochemical Modelling in Igneous 

Petrogenesis: An Introduction to GCD Kit and R-Language” was organized at CSIR-National Geophysical 

Research Institute during 12-15 January, 2013. The training was offered by renowned computational experts and 

GCD kit code developers Prof. Vojtech Janousek from Czech Geological Survey and Charles University, Prague, 

Czech Republic, and Prof. Jean-François Moyen from Université Jean Monnet, Saint-Etienne, France. About 52 

members including research scholars and a few young staff members from universities/R&D organizations from 

across the country attended this workshop. 

Renowned geochemists who have widely studied Indian rocks also added flavour to this program by 

imparting their studies on geochemical modelling to the participants.Prof. Rajamani (JNU, New Delhi) dwelt on 

Geochemical modelling in Igneous Petrogenesis while Prof. Mihir Deb (Delhi University) gave a detailed view on 

the application of geochemical data in metallogenic studies with special emphasis on gold mineralization. Prof.

Santosh Kumar (Kumaun University, Nainital) delivered a lecture on viable models in magmatic processes, and 

Prof. K. Vijaya Kumar (SRTM, Nanded) extensively dealt on the mantle melting mechanisms using geochemical 

tracers. Course completion certificates were awarded to all the participants by Prof. Mrinal K Sen, Director, CSIR-

NGRI, in the presence of     Prof. S K.Tandon (Delhi University) and Dr. Umesh Sharma (DST, New Delhi). 
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Training Programme on Remediation Technology and Modeling of Assessment of 
Groundwater Contamination

CPCB sponsored Training Programme on Remediation Technology and Modeling of Assessment of 

Groundwater Contamination was organized at the CSIR-National Geophysical Research Institute (NGRI), 

Hyderabad during January 21-25, 2013.

Professionals working in the 

field of environmental sciences 

including control, monitoring, 

legislative bodies and NGOs were 

trained to enhance their abilities of 

working knowledge and skills. The 

participants were mainly scientists, 

Environmental Engineers, Scientific/

Field Officers of  Pollution Control 

Boards  from different states. 

The objectives of the Training 

Programme were to explain about 

various remedial technologies, 

modelling and assessment of 

groundwater contamination due to organic and inorganic pollutants.  Speakers from various academic institutes 

(i.e. IITs), Universities and R&D organizations including CSIR-NGRI Scientists were the resource personnel.

Prof. Mrinal K. Sen, Director, CSIR-NGRI,  in his inaugural address, emphasized on the need of the 

training on advanced aspects of assessment of groundwater contamination  remediation and modelling. He 

has also  spoken on the various projects of NGRI towards societal application apart from R & D activities. The 

training programme comprised of distinct lectures on remediation technologies and modeling of groundwater 

contamination followed by practical on lab-scale remedial methods, modelling and GIS mapping.

Validation experiments For Chandrayaan – II

 Under the Chandrayan II program, NGRI has carried out validation experiments on indigenously developed 

MEMS accelerometers by Indian Space Research organization (ISRO) with an objective to measure inertial 

variations of current and future spacecrafts and to 

measure moonquakes and vibrations of Moon at 

landing site during February 7-8, 2013. 

The experimental setup was designed in 

Testing and Calibration Lab headed by Dr H V S 

Satyanarayana, Senior Principal Scientist. The team 

comprised of Mr Thandan Babu Naik R,  Raghavan 

R V,  Dr D. Srinagesh and R S K Srinivasulu from 

NGRI and Mr Gaurav Saxena and Mr Selvaraj from 

ISRO.




