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Examples of own field studies of RSL changes and vertical movements of the Earth’s crust in 
different regions of the Arctic 

Database structure 
• Number, ID 
• Site name 
• Coordinates  
• Neotectonic region 
• Type of dated sediment 
• Dating method 
• Age 
• Age error 

Conclusions 

Study area position Postglacial and Holocene RSL Geodatabase Tectonic and neotectonic division of the database area 

• Elevation (RSL change) 
• Elevation error 
• 14C age 
• 14C error 
• Terrestrial/marine limit 
• RSL change rate 
• Comments 
• Authors, link 
 More than 700 points; literature data and own field data 

Results: RSL change rates in the Russian Arctic during the last 17 kA 

- 

= 

We subtracted an averaged sea-level curve  for non-

glaciated regions with no GIA and a relative tectonic 

stability to roughly estimate the rates of the vertical 

movements of the Earth’s crust in different regions 

of the Russian Arctic  

Rough estimation of the rates of vertical movements  
of the Earth’s crust in the Russian Arctic 

The obtained amplitudes of the vertical movements of the Earth’s crust as well as the values of 

their rates are a very rough estimation because of the uncertainty of the eustatic, or ASL change 

in the Russian Arctic seas. However, this comparison with other non-glaciated and tropical regions 

allows a very rough assessment of the neotectonic situation, more qualitative than quantitative. 

Errors in the shown rates can reach 1-2 mm/year or more; however, the work allows  to generally 

estimate the difference in uplift or subsidence within different regions of the Russian Arctic 

Baltic shield, 
White Sea 
coast 

Yamal  
and Gydan  
Peninsula 

Baltic shield 

Yamal and Gydan Peninsula, 
West Siberian Plate 

1,2- Beliy Island 

3 -Yavay Peninsula 

• Active uplift (from 3-4 to 9-10 mm/year on the average); 
• GIA influence (glaciation in MIS 2); 
• Tectonic uplift; 
• Influence of fault tectonics and block movements; 

(currently stronger than GIA). 

• Slight uplift (1-3 mm/year); 
• No GIA influence (no glaciation in MIS 2); 
• Slight influence of fault tectonics and block 

movements; 
• No marine sediments older than MIS 3 found 

above 1,5-2 m; 
• ASL rise during the Holocene went faster than the 

tectonic uplift. 
 

• Uplift of most of the coastal areas  along with western 
Laptev shelf in the Post-glacial time;  

• Eustatic sea level rising slower than the Earth’s crust; 

• Active subsidence of the shelves: Baretnz and Kara; 

• The greatest rates of uplift within the Baltic shield, Franz-
Joseph Land and Severnaya Zemlya; 

• The greatest rates of subsidence within the Barentz shelf 

• Considerable RSL rate diversity within every region (block 
movements) 

 In the present study, the rates of relative sea level change in the Russian Arctic during the Late-Pleistocene-Holocene (since 17-18 kA B.P.) were analyzed. Literature and own field data on uplifted or subsided coastlines was collected, along with rates of the modern RSL changes 
measured by instrumental  methods. As a result, two geodatabases were created, covering the territory from the Barents Sea in the west to the Laptev Sea in the east.  
The western part of the Russian Arctic is characterized by the greatest contrasts in RSL change rates. In the coastal areas of the Baltic crystalline shield, relative sea level was falling during the whole Holocene with average rates of 3-6 mm/year, despite the general rise of the 
absolute sea level. However, in the neighboring Barents area, the relative sea level was falling with average rates of up to 19 mm/year. The uplift of the Baltic shield could be partly caused by glacioisostatic adjustment, and partly by tectonic uplift, which started long before the 
last glaciation or even the Neotectonic period. The subsidence of the Barents shelf is caused by the sinking of blocks of the crust, occurring with different rates. In the eastern part of the Russian Arctic, the rates of RSL growth or fall were not so dramatic. 
In spite of the general ASL rise during the Holocene, the collected data show that, on the average, in almost all the tectonic provinces on land, relative sea level was falling during the last 17 kA. It is true not only for areas, which were glaciated during the LGM (Baltic shield, 
Frantz-Joseph-Land, Novaya Zemlya), but also for regions, where no traces of large massive ice sheets of the LGM age were found (the north of Western Siberia, Severnaya Zemlya, the coasts of the Laptev Sea near the Kharaulakh ridge). Moreover, in some parts of the shelf, like 
the western part of the Laptev Sea, columns of bottom sediments give evidence of RSL rise which was slower than the average world sea level rise during the Holocene. In this way, not only most of the coastal, but even some of the shelf areas of the Russian Arctic experienced 
uplift of the Earth's crust during the post-glacial time.  
 


