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Aims

• Assist the map making process:

• Fieldwork planning: by providing potential field outcrop locations

• Map content: by providing an estimate of the map outcrop lines 

• Contribute to the map «explanatory guide»:

• Figures: by providing basic input for the geological profiles

• Text: section/chapter on «Modelling»

• Input for other products:

• Update of 3D models e.g. GeoMol (Swiss Molasse Basin), 
Jura3D, Alps3D

• Geocover (electronic map data set).

Why are we modelling?

Example: the GA25 map sheet «Eglisau»

Main Benefits: 

• more productive time in the field

• improved quality:

• map outcrop lines

• more coherent profiles

• improved efficiency across 
processes

• the basis for multiple products. 
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Location

Location of GA25 map sheet «Eglisau»

Bern
Eglisau

Surface Cover:
• Rivers  1%
• Urban  10 %
• Forrest  45%
• Agricul.  44%
• Rock outcrop <1% 

17.5 x 12.0 km
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Geology

Stratigraphy of GA25 map sheet «Eglisau»
Quaternary

Alluvium (Ho)

Talus, stream sediments, landslips (Ho)

Moraine (lP)

Slope and alluvial clays (P)

Glaciofluvial gravels (e-lP)

Moraine (mP)

Neogene

Upper Freshwater Molasse (OSM) (Bu-Se)

Lower Marine Molasse (OMM) (Bu)

Lower Freshwater Molasse (USM) (Aq)

Jurassic

Malm (Ox-Ki)

Siderolithic (Lu-Ba)

Paleogene

A

B

A B

TOMM ?

TUSM ?
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Well Data 
(Profile View) OMM

Quat

USM

TBr / eTOMM

OKT

xUSM

TUSMX

X

X

X

Outcrop Data
(Map View)

OMM

USM TUSMX

X

X

X

X

nBOMM
OMM

nTUSM

USM

Geol. Unit: Horizon Code:

Notes: 1) the above logic applies to eTOSM/TOMM as well, 2) eTUSM also possible

Constraint Points:
cpTOMM and cpTUSM were 
also derived from near base 
or near top points.

Modelling Data

Geol. Unit/Horizon Codes
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Modelling Data

Borehole data

XLS >> XLS

Borehole Data Challenges:
• Poor data quality (few verifiable sources e.g. PDFs)
• Various sources (n=8) with different table layouts.
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Modelling Data

OMM

USM1 m

2 684 999, 1 265 932

OSM?

First prize ... Last prize ... No prize ...

2 677 591, 1 273 573

Outcrop data 1/2

Outcrop Data Challenges:
• Low number of good outcrops
• Almost no horizon tops!
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Modelling Data

Outcrop data 2/2
Transformed and corrected coordinates ...

Horizon markers ...

Tools:
• REFRAME
• mag.geo.admin + Hillshade
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Coordinate: Z-Shift vs XY-Adjustment

Field Trips:

WGS84

Adjusted coordinate

7.5 m
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Modelling Data

Overview - all available data
Boreholes Markers (nBH=352, nBHm=902)

• TOMM (n=57)  16%, 6%

• TUSM (n= 79)   22%, 9%

Outcrops (nOC=166)

• TOMM (n=1)  <1%

• TUSM (n=6)      4%

• nTUSM, nTOMM...

Manual Constraint Points (CPs):

• TOMM (n=10)

• TUSM (n=20)

GA25 Map Sheets

• Neunkirch (N), Diessenhofen (NE)

• Andelfingen (E), Winterthur (SE)

• Bülach (S), Baden (SW)

• Zurzach (W)

TK500

• Anticlines/Synclines

• Fault zones

GeoMol

• Faults (proj.) [Nagra, Etappe 2]

5km Buffer

Map Sheet Eglisau

Legend:

Wells in general
Deep Wells
Usable horizon markers
TOMM Outcrop (modelled)
TUSM Outcrop (modelled)

Main Challenge: 
- <14% of all geol. horizon codes are actual tops
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Modelling Data

Distribution of horizon tops

Legend:

OSM
nBOSM
TOMM
OMM
nBOMM/nTOMM
TUSM
USM
Constraint points (tops)
TOMM Outcrop (modelled)
TUSM Outcrop (modelled)

Main Challenges: 
- Insufficient number of tops, especially in the NW
- Predominantly USM in NW and OMM in SE
- Very few primary TOMM-TUSM data pairs.
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Modelling Data

OMM “average” thickness grid used to generate missing tops in TOMM-TUSM pairs

SPLINE

TREND

Average

TVT OMM 
[m]

225

5

n=32

AVERAGE

This method more than doubled the number of usable TOMM-TUSM pairs! 
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Modelling Data

Identify potential mapping locations based on nearby:
• stream/river beds
• (old) quarries
• road/track/path cuttings
• ridges/cliffs
• bedrock

Other planning tools:
• Satellite images
• Google Street 

View 

Outcrop mapping cycle

Plan Map

Model

old quarry
prominent ridge

Hillshade/Zeitreise

stream bed

TLM map

TOMM Check

nBOSM

nTOMM

USM

Model & Adjust
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This map was used to identify potential:
1) Anomalous data 
2) Fault/Fold locations in the OMM.

v20241129 

13

Model Analysis and QC

TOMM horizon surface gridded WITHOUT faults highlights Dip anomalies
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eTOMM errors - Embrach (2669539, 1263414) , GA25 sheet «Bülach»

Toolbox tools:

Model Analysis and QC

QC of borehole data
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Error OSM - Schneisingen (2669539, 1263414), GA25 sheet «Baden»

Model Analysis and QC

QC of existing map sheets
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Modelling Workflow

ArcGIS Toolbox: Semi-automated
modelling workflow enables faster
turnaround and more model iterations.

(Semi)automated ... as far as possible ...
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Modelling Output

Outcrop

Horizon
Markers

Modelled Outcrop Lines > Input for GA25 map sheet Eglisau
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Modelling Output

GeoMol update

Eglisau Profiles

Geocover

Horizon surfaces and outcrop lines for GeoMol update, Eglisau profiles and GeoCover ...
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Questions?

Thank you ...


