
  
 
 
 
 
 
 
 

Goal & Scientific Objective 
The main scientific goals of the FAR-DEEP project 
are: (i) to establish a well characterised, well dated, 
well archived section for the period 2500-2000 Ma; 
(ii) to document the changes in the biosphere and 
the geosphere associated with the rise in 
atmospheric oxygen; and (iii) to develop a self- 
consistent model to explain the genesis and timing 
of the establishment of the modern aerobic Earth 
System.          
Applied objectives of the research having potential 
significant economic implications include (i) the 
search for natural nanoscale allotropes of carbon 
such as graphene and fullerenes (ii) the assessment 
of controls of oldest-known global phosphogenesis 
episode and formation of phosphorites, and (iii) the 
establishment of drivers leading to redox sensitive 
trace metal enrichments in organic rich sedimentary 
rocks. 
 

Operational Achievements 
At three sites, fifteen holes were drilled and range in 
depth from 92 to 503 m. A total of 3650 meters of 
core were recovered. 
Pechenga Greenstone belt: 6 holes 
Imandra/Varzuga Greenstone Belt: 3 holes 
Onega Basin: 6 holes 
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Web & Media Resources 
http://far-deep.icdp-online.org/  
http://www.geo.uni-potsdam.de/icdp_homepage/ 
highlights/highlight02_FARDEEP.html 
 

Timeline 
2006 ICDP proposal submission 
2007 (May – October) drilling operations 
 

Principal Investigators 
Victor A. Melezhik, Geological Survey of Norway 
Aivo Lepland, Geological Survey of Norway  
 

Data & Sample Access 
FAR-DEEP cores are stored at the Geological 
Survey of Norway, and core inspection and 
sampling parties are organized once or twice a year 
(for details, contact Aivo.lepland@ngu.no). 
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Scientific Findings 
Sedimentary rocks of the Seidorechka and Polisarka 
Formations at the bottom of the FAR-DEEP 
stratigraphic succession captured Earth’s initial 
oxygenation and show the disappearance of mass-
independently fractionated sulfur isotopes at the 
transition of Seidorechka and Polisarka formations 
at c 2.44 Ga.  

Dolostones and halite-anhydrite evaporite rocks 
from the Tulomozero Formation recovered in the 
Onega Paleobasin demonstrate build-up of sizable 
seawater sulfate reservoir at 2.0 Ga reaching 1/3 of 
present day sulfate concentration. 

Organic carbon rich sediments of the 1.98 Ga 
Zaonega Formation in the Onega Basin (popularly 
known as “shungite”) bear evidence for 
establishment of sulfur bacteria habitats triggering 
phosphorite formation in response to the 
oxygenation of the Earth. The Zaonega rocks also 
demonstrate that fluctuating basinal redox condition 
and changes from oxygenated to euxinic water 
column can cause major sediment enrichments in 
redox sensitive element, but indicate overall 
oxygenated conditions. Detailed carbon and sulfur 
isotope profiles of the Zaonega Formation show that 
these proxy records are strongly influenced by 
basinal processes that complicate the deciphering of 
global geochemical cycles as recorded in Zaonega 
rocks.        
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