
Briefing document for Glasgow superficial cross section 

interpretation 

Project outline 

This experiment is part of a wider PhD study of uncertainties in two dimensions and their 

propagation into a 3D framework model. This is the first of several similar experiments 

exploring uncertainty within a variety of geological situations. 

The objective of this part of the project is to determine the overall uncertainty in cross 

section interpretation, from that the reasons behind the uncertainty can be determined 

through statistical modelling. 

The surfaces that you will be interpreting are the base of the Wilderness Till Formation 

(WITI-DMTN) and every unit below it. Some of the boreholes in the section have been 

withheld. These will be used to compare your interpretations to the proven geology. The 

results of which will enable the uncertainty to be estimated. 

All responses will be confidential and participation in this experiment is entirely voluntary 

and you may stop participating at any time. Furthermore, the sampling design will not allow 

us to make meaningful estimates of the quality of your interpretations, but only general 

measures of interpretation uncertainty. 

Experiment objectives 

The objectives of this experiment can be summarised as: 

1. To determine the overall range in cross section interpretation by comparing your 

interpretations to a set of withheld boreholes 

2. To determine the origins of the uncertainty through the use of statistical modelling 

3. To compare the uncertainty in this geological situation with that present in others 

4. To suggest methods for reducing the uncertainty in cross section interpretation 

What should be done 

The files will be held within folders labelled with a code that will be assigned to you on the 

16th. Within those folders will be [your code].gspir, [your code].blg, [your code].bid, 

Glasgow_experiment.gvs and Glasgow_experiment.gleg, as well as a questionnaire named 

[your code].docx. When you are ready to start, open GSI3D and load up the .gspir. Then load 



the GLEG, GVS and BLG using File  Properties and browsing to the appropriate files. When 

that is complete add the BID file with the same BLG as loaded before. 

Once everything has been loaded correctly, interpret the base of the Wilderness Till, Cadder 

Sands and Gravels, Broomhill Clay and Baillieston Till as you would in a normal project on 

the cross section line labelled “Experimental section for interpretation”. Please ensure that 

all of the assumptions and guidelines outlined below are followed as they are a key part of 

this experiment. 

What you should have 

 

 .gspir file, named a code that has been provided to you earlier, containing: 

 Digital terrain model labelled DTM 

 Envelopes for the units above the Wilderness Till 

 Cross section for interpretation called “Experimental section for interpretation” 

 A set of 112 boreholes, of which 11 are not interpreted (these will appear red in 

the map view) 

 Questionnaire 

 Lithological descriptions of all the units present 

Interpretation guidelines 

The following are a list of assumptions that you should make while completing your 

interpretation: 

 Assume that the DTM is a perfect representation of the surface 

 Assume that the pre-existing cross section linework is accurate 

 Assume the borehole interpretations are accurate 

 Assume the borehole positions are accurate 

The technical guidelines are: 

 Ensure that the interpreted lines intersect the position of the contact in the 

boreholes 

 Ensure that the interpreted lines do not cross the DTM or any other linework 

 Ensure that all boreholes have been considered in your interpretations 

 Ensure that the interpreted lines are snapped to the appropriate outcrop / subcrop 

nodes or the edges of the cross section 

 Do not edit either the map or the pre-existing cross section linework 



Lithological descriptions (in reverse stratigraphic order) 

Wilderness Till (WITI-DMTN) 

The Wilderness Till Formation is present along most of the section. It is a glacial till dating 

from between 27500 BP and 13500 BP. The typical lithology is a glacially organised 

diamicton composed of isolated boulders, gravel and pebbles in matrix of sandy silty clay. 

CODE DESCRIPTION COLOUR 

B / TILL Boulders   

C Clay   

CS Sandy clay   

CZ Clay silty   

CZS Clay silty sandy   

CZSV / TILL Clay silty sandy bouldery   

CZSVL / TILL Clay silty sandy gravelly cobbly   

CZSVLB / 
TILL 

Clay silty sandy gravelly cobbly bouldery 
  

CZV / TILL Clay silty gravelly   

S Sand   

SAGR Sand and gravel   

SCV Sand clayey gravelly   

SCVL / TILL Sand clayey gravelly cobbly   

Z Silt   

ZC Clayey silt   

ZSC Silt sandy gravelly   

Table 1: Explanation of lithological codes used in boreholes to describe the Wilderness Till Formation 

 

Cadder Sand and Gravel (CADR-XSV) 

The Cadder Sand and Gravel Formation underlies the Wilderness Till and is present along 

approximately 15% of the section.  It is a fluvial or deltaic deposit formed from a major 

outwash system resulting from the main late-Devensian ice sheet. The formation consists of 

bedded and trough cross-bedded dense sand or silty sand, with gravel and some cobbles and 

occasional clay lenses. 

C Clay   

CS Sandy clay   

CZ Silty clay   

S Sand   

SAGR Sand and gravel   

SV Gravelly sand   

SVL Sand gravelly cobbly   

V Gravel   



Z Silt   

Table 2 - Explanation of lithological codes used in boreholes to describe the Cadder Sand and Gravel 

 

Broomhill Clay (BRLL-XCZ) 

The Broomhill Clay Formation is present along a small portion of the section and may not 

make an appearance in your borehole set. The typical lithology is a thinly bedded silty clay 

with bands of silt or sand. 

CZ Clay silty   

CZS Clay silty sandy   

CZV Clay silty gravelly   

SAGR Sand and gravel   

SZV Sand silty gravelly   

VSZ Gravel sandy silty   

ZS Sandy silt   

Table 3 - Explanation of lithological codes used in boreholes to describe the Broomhill Clay 

 

Baillieston Till (BNTI-DMTN) 

The Baillieston Till Formation is only present in a small portion of the section and again may 

not make an appearance in your borehole set. It lies directly on the bedrock and the typical 

lithology is a glacially organised diamicton composed of isolated boulders, gravel and 

pebbles in matrix of sandy silty clay.  

CZSV Clay silty sandy bouldery   

Table 4 - Explanation of lithological codes used in boreholes to describe the Baillieston Till 

 
 

  



Bedrock 

The following table is a list of all of the lithologies present below the rockhead. For the 

purposes of this experiment the top of any of these units present in a borehole should be 

taken as the rockhead. 

CMDST Carbonaceous Mudstone   

COAL Coal   

CSLST Carbonaceous Siltstone  
MCOLGB Olivine-microgabbro  
MDST Mudstone   

SDST Sandstone   

SEAT Olivine-microgabbro   

SEATC Seatearth claystone   

SHFEST Shelly Ironstone  
SHMDST Shelly mudstone  
SLMDST Silty mudstone   

SLST Siltstone    

SLSST Silty sandstone   
Table 5 - Explanation of lithological codes used in boreholes to describe the bedrock 

 
  



Briefing document for the Manchester Rockhead cross-section 

interpretation 

Project outline 

This experiment is part of a wider PhD study of uncertainties in two dimensions and their 

propagation into a 3D framework model. This is the second of several similar experiments 

exploring uncertainty within a variety of geological situations. 

The objective of this part of the project is to determine the overall uncertainty in cross 

section interpretation, from that the reasons behind the uncertainty can be determined 

through statistical modelling. 

The surface that you will be interpreting is the rockhead. Some of the boreholes in the 

section have been withheld. These will be used to compare your interpretations to the 

proven geology. The results of which will enable the uncertainty to be estimated. 

All responses will be confidential and participation in this experiment is entirely voluntary 

and you may stop participating at any time. Furthermore, the sampling design will not allow 

us to make meaningful estimates of the quality of your interpretations, but only general 

measures of interpretation uncertainty. 

Experiment objectives 

The objectives of this experiment can be summarised as: 

5. To determine the overall range in cross section interpretation by comparing your 

interpretations to a set of withheld boreholes 

6. To determine the origins of the uncertainty through the use of statistical modelling 

7. To compare the uncertainty in this geological situation with that present in others 

8. To suggest methods for reducing the uncertainty in cross section interpretation 

What should be done 

The files will be held on [***]. Within this folder there will be subfolders labelled the code 

that has been assigned to you. Within your folder will be [your code].gspir, 

manchester_experiment.blg, manchestergvs.gvs and manchestergleg.gleg, as well as a 

questionnaire named [your code].docx. When you are ready to start, open GSI3D and load 

up the .gspir.  

 



You will probably see this error message. If you do then just click OK. 

 

Then load the GLEG, GVS and BLG from the folder named as your code using File  

Properties and browsing to the appropriate files.  

Once everything has been loaded correctly, interpret the superficial units described at the 

end of this document as you would in a normal project on sections A-D and 1-3. Please 

ensure that all of the assumptions and guidelines outlined below are followed as they are a 

key part of this experiment. 

Interpretation guidelines 

The following are a list of assumptions that you should make while completing your 

interpretation: 

 Assume that the DTM is a perfect representation of the surface 

 Assume the borehole interpretations are accurate 

 Assume the borehole positions are accurate 

The technical guidelines are: 

 Ensure that the interpreted lines intersect the position of the contact in the 

boreholes 

 Ensure that the interpreted lines do not cross the DTM or any other linework 

 Ensure that all boreholes have been considered in your interpretations 

 Ensure that the interpreted lines are snapped to the appropriate outcrop / subcrop 

nodes or the edges of the cross section 

 Do not edit either the map or the pre-existing cross section linework 

The map gives an indication of which superficial deposits are present at surface, however it 

does have some gaps. These gaps may be either a result of the rockhead being present at 

surface or locations where map data is unavailable.  

 

 

 



When you have completed your interpretation then record the confidence that you have in 

your interpretation. Consider your confidence the answer to this question: 

If your interpretation were to be directly compared with reality at a validation borehole, how 

probable do you think it would be that the elevation of the actual surface would be within 

1m of your interpretation? 

Plot the confidence you have in the multi-coloured portion of the section by drawing the 

line labelled as ‘Your Confidence’ in the section that represents your confidence at that 

point. The position of your line within each individual section doesn’t matter, it is only the 

interval that your line is in that is recorded. 

The intervals are: 

CONFIDENCE INTERVAL CONFIDENCE % COLOUR 

VIRTUALLY CERTAIN >99% 
  

VERY LIKELY 90-99% 
  

LIKELY 66-90% 
  

ABOUT AS LIKELY AS NOT 33-66% 
  

UNLIKELY 10-33% 
  

VERY UNLIKELY 1-10% 
  

EXCEPTIONALLY UNLIKELY <1% 
  

 

The finished confidence line should look something like this: 

 

This is a transition from very unlikely, up to about as likely as not, up again to very likely 

then down to likely. You may jump between as many confidence levels as you like – e.g. it is 

fine to transition from exceptionally unlikely to virtually certain in one step. 



Alternatively you may complete it like this: 

 

This is the same transition as the previous image but with no sudden jumps. Choose 

whichever method or combination of methods you feel best describes the confidence you 

have in your interpretation. 

 

Finally fill out the questionnaire located within your folder then email me at to let me know 

that you have completed the experiment. 

 

  



Geological Summary 

The units I am asking you to interpret are the Made Ground, Glaciofluvial Sheet Deposits, Till 

and Basal Outwash. The following are short geological descriptions of each of these units: 

 

Basal Outwash 

The Basal Outwash units are deposits of sand and gravel of variable thickness occurring at 

the base of the glaciogenic sequence. They are mostly overlain by till but in some locations 

where the till sheet has been eroded it may be overlain by younger sands and gravels. On 

your map these are labelled Glaciofluvial Deposits (Basal). 

 

Till 

The till present here is a Devensian till defined by either till, diamicton or clay in the 

boreholes present in your sections. Its base is in contact with the rockhead except when 

overlying the Basal Outwash. In some locations it contains lenses of sand, just include these 

in your till interpretation rather than assigning them as a new unit. 

 

Sheet Deposits 

These glaciofluvial sheet deposits lie above the till and consist of sand and gravel, similar to 

the Basal Outwash. On the map these are labelled Glaciofluvial Sheet Deposits. 

 

Made Ground 

This unit comprises of all of the made, worked and artificial ground in the region. Due to the 

mixed industrial history of Manchester this may have many sources and characteristics. On 

your map it is labelled Made Ground (undivided). 

 

Bedrock 

Below the rockhead are sandstones and occasional mudstones of the Sherwood Sandstone 

Group (SSG). There are faults present in the region although there is no evidence beyond 

what is presented to you for the location of these faults. 

 


