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Abstract 
 
Present-day catchments adjacent to sedimentary basins may preserve geomorphic elements that have been active through long intervals of time. 
Relicts of ancient catchments may be investigated using mass-balance models and can potentially give important information both about 
landscape evolution and reservoir distribution in adjacent basins. However, such methods are in their infancy and often difficult to apply in 
deep-time settings due to later landscape modification. The Southern Barents Sea Margin of N Norway and NW Russia has been subject to 
little tectonic activity since the Carboniferous, and large areas have eluded significant Quaternary glacial erosion. This area is therefore ideal 
for investigating source-to-sink models. The Barents Sea Basin has received sediments since the Caledonian orogeny, and a zone close-to the 
present-day coast has likely acted as the boundary between basin and catchment for an extended period of time. During the Early Triassic, a 
large delta-system prograded from the mouth of the Tana River, the largest present-day river in the area, into the SW Barents Sea Basin. This 
delta-system has much better reservoir properties compared to the rest of Triassic basin infill. The catchment of the Tana River has long been 
interpreted to show features indicating that it was developed prior to present-day topography. Here, we investigate sediment load of the ancient 
delta using well, core, 2D-, and 3D-seismic data, and digital elevation models to investigate the geomorphology of the onshore catchment and 
surrounding areas. Our results imply that the present-day Tana catchment was formed close to the Permian-Triassic transition. This implies that 
landscapes may indeed preserve catchment geometries for extended periods of time, and demonstrate that source-to-sink techniques can be 
instrumental in predicting extent and quality of subsurface reservoirs.  
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MOTIVATION 

Modern catchments may preserve relict  
geometries from ancient systems 

 
Recognition of ancient catchment properties may 

increase subsurface predictivity 
 

Can be investigated using integrated onshore-
offshore datasets and source-to-sink models 



Norwegian Petroleum Directorate, 2016: Petroleum 
resources on the Norwegian continental shelf 

Undiscovered resources in Norway 
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Eide et al, in press, GSA Bull: Source-to-sink 
study of the SW Barents Sea 

PERMIAN-TRIASSIC OF THE BARENTS SEA 



TRIASSIC RESERVOIR PROPERTIES OF THE BARENTS SEA 
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GOALS 

1: Understand southerly sedimentary system 
 

2: Use mass balance techniques to investigate 
landscape evolution and reservoir distribution 

 
3: Investigate linkage between past and present 

landscapes 



REGIONAL SUBSURFACE DATA 

Mapped Fennoscandian 
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REGIONAL SUBSURFACE DATA 1. Southerly system 
present along entire N 
Fennoscandian Margin 

2. Progrades c. 30 km into 
basin 

3. 175 km wide, 100 km 
long wide delta around 
Tana Fjord 

4. Downlapped by Easterly 
system during Induan 

5. NE-directed 
palaeocurrents 
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PALEOCURRENTS, THICKNESS AND MASS OF SYSTEM 

Important observations: 
1: Centre of system just offshore 
modern river mouth 
2: Paleocurrents point away from 
modern river mouth 
(3: Mass of system: 1.46 × 1016 kg) 



…lead to some questions: 

Conclusions this far… : 

 Tana River developed before present topography 

 Sudden onset of progradation from the Tana River area in the Earliest Triassic 

 Indicates: Development and re-organization of catchments and  sedimentary 

systems at P/T boundary 

 Important: High quality reservoir sands from Fennoscandia 

 Why did the this sudden progradation occur? 

 What was the catchment area of the Triassic Tana River like? 

 What does this imply for reservoir distribution in basin through time? 



400 km 

400 km 

MECHANISM FOR SUDDEN PROGRADATION: RIFT SHOULDER UPLIFT? 



ANCIENT CATCHMENT SIZE 
Syvitski and Milliman, 2007 

Delivery of Sediment to the coastal ocean 
 

Sediment supply, lithology, water discharge,  
catchment area, relief, temperature 

 



SEDIMENT SUPPLY THROUGH TRIASSIC 
Data from Barents Sea wells 

Eide et al., in prep 
Mass-balance of the Triassic Barents Sea 
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CONCLUSIONS 

1: Rapid progradation from Fennoscandia just after P/T boundary… 
 Likely caused by onset of rifting along W Norway 
2: …of a coarse, sand-rich [Turbidites–prodelta–T-inf braidplain] system 
 Geographically similar to Modern Bay of Bengal + Ganges-Brama. 
3: Mineralogically mature - Sands appear to be primarily sourced from  
 supermature PC sedimentary rocks now present in N Fennosandia 
4: Much better reservoir properties than Uralian basin-filling system 
 Implies consistently better reservoir properties along craton  
 through Triassic – E.g. Goliat Field 
5: Adjacent to antecedent topography in catchment area 
 Might be the oldest known river, fits with old fission track ages 
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