
GEL2150: Field course and 
methodology in geology and 

geophysics

Introduction to exercise
Geophysical Part



Objective

• Introduction to seismic interpretation
• Introduction to interpretation of potential

field data

• In the field, impression of seismic principle
and scale in comparison to the real 
geology



Contents of this lecture

• Geology of the Oslo Rift (Oslo + 
Skagerrak grabens)

• Stratigraphic logging in the field
• Synthetic seismograms 
• Introduction to determination of acoustic

impedance in the field
• Correlation between stratigraphy and 

seismic
• Report



Oslo Graben
• Active between c. 320 –

240 Ma
• Preserved Cambro-

Silurian (≥ 1700m)
• Upper Carboniferous

Asker Group (70-80m)
• U-Carb. – Permian

igneous rocks 
(basalts/RP & intrusives)

• Permian sediments



Lower Paleozoic
• Cambrian:

– Marine transgression over 
Precambrian peneplain

• Lower-Middle Ordovician
– Fairly stable marine 

conditions; changing
oxygen content

• Late Ordovician
– Erosional products; sea-

level drops
• Silurian

– Caledonian Orogeny
– Foreland basin in-fill
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Upper Paleozoic sediments
• Asker Group

– Deposited on a eroded
peneplain (20° North)

– Continental deposits (rivers, 
deltas)

• Kolsås Fm
– Red shales; some sst and lst; 

15m
• Tanum Fm

– Sst and Cgl; lst as cement; 
15m

– 1m thick marine lst
• Skaugum Fm

– Red shales and sst; volcanic
detritus; 20m

Sub-Permian peneplain

Folded Ordovician –
Silurian rocks
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Upper-Carboniferous – Permian lavas and 
sedimentary rocks



Graben Formation



Graben Formation



Graben Formation





Graben Formation



Correlation between
Oslo Graben and 

Skagerrak Graben

• Oslo Graben:
– Surface geology
– Stratigraphy
– No information on

depth
• Skagerrak Graben

– Below sea-level
– Seismic sections
– Depth information
– No control on geology



Seismic line OG-7



Potential Field Data



How to correlate OG and SG

• Logging stratigrafic section
• Divide section into seismic sequences
• Define acoustic impedance of seismic

sequences
• Calculate reflection coefficient
• Construct synthetic seismogram
• Correlate with seismic



Stratigraphic logging

SCALE?



Seismic scale



Seismic scale



100 Hz

67 Hz

40 Hz

Wavelength increases
with depth

Frequency decreases

Reduced vertical resolution

f           v          λ           λ/4           z   

100 Hz    2 km/s      20 m           5 m         ~250 m

40 Hz     4 km/s     100 m        25 m        ~2250 m

Vertical resolution



Seismic sequences
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Acoustic impedance: ρ v 





Rock Type Density g/cm3 Vp km/s Vs km/s

water 1.0 1.5 0.0

sea water 1.03 " " " "

oil 0.90

coal 1.2-1.5

sand,clay,soil (dry
uncon) 1.4-2.0 2-4 1.5-3

marine seds. (unc.)) 1.2-2.2 ~2.5 less than 1.5

Sandstones 2.0-2.5 (up to 2.7) 2-5

salt(rock salt) 2.1-2.45

limestone,chalk 2.3-2.8 3-6

Gneiss ~2.7

Basalt 2.5-3.1

-extruded basalt 2.5, pillows 2.8+, compacted 3.5-6.0, layer II 6.0-6.7, 
layer III

2-4, layer II ~4, layer 
III

-basalt rubble 2.1-2.4

Granite 2.5-2.7

Gabbro 2.8-3.1

Diabase 2.5-3.2 2.8+, typical

Top of mantle 3.2-3.4 ~8.2 under Moho

Lithospheric mantle 7-11 3.5-4.6



Field Trip

• Departure: 8.30 from the institute
• Arrival: c. 16.00 at the institute
• What to bring with you:

– Lunch
– Field book
– Pencil and color pencils (do not use pens)
– Clothing relative to weather
– Light footwear (mainly roads and dirt roads)

• Other equipment is provided by us





Scale: 1:25000





Exercise
• Make a stratigraphic log, emphasize seismic

units/sequences
• Create NW-SE profile
• Calculate thickness of the stratigraphic column using

profile
• Convert stratigraphic column to synthetic seismic trace 

(so you need velocity and density estimates of the
lithologies present - literature)

• Correlate your seismic trace with seismic from the
Skagerrak

• Interprete OG-7 using what you have learned during this
exercise



Report
• Introduction

– Shortly about the approach to the problem
– Figures: Location of the research area

• Geological Framework
– Short introduction to the geology of the Oslo Region
– Figures: Map

• Procedure
– What did you do to get the results
– Figures: up to you

• Results and discussion
– Compare the field results with the seismic from the Skagerrak
– Figures: stratigraphical column, ”synthetic seismogram”, interpretation of seismic.

• Conclusions
– Main results – what have I learnt….?

• References
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