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2) The use of wireline logs and cuttings samples for the prediction of subsurface 
sedimentary facies: A case study from the Northumberland Trough, Northern 
England. 

Abstrak (Abstract) 

Four 280 metre boreholes have been drilled through a cyclical sequence of 
sandstones, shales and carbonates in Whitchester, in the Northnumberland Trough 
region, Northern England. Two ofthe holes, Whitchester Boreholes 1 and 2 have been 
fully cored and have cuttings samples collected during borehole enlargements. 

This study on the use of basic and advanced wireline logs and cuttings for the 
prediction of subsurface sedimentary facies has been carried out on the well data of 
Whitchester Boreholes 1 and 2 of Northumberland basin, west of Newcastle-upon
Tyne. 

The analysis ofwireline log cross-plots ofNGS(Natural Gamma-ray Spectrometry) 
Tool revealed some important relationships between the different lithofacies and 
their K, Th and U content. These are:-

a. The claystone facies which overlies the limestone units, which was 
interpreted as prodeltaic, show low uranium content and fairly high 
thorium and potassium content; 

b. The mudstone facies which overlies the coals show high uranium content 
and high thorium content but slightly lower potassium content compared 
to the claystone. This lithofacies has been interpreted to be lagoonal or bay 
pelagic mud. 

From the analysis of cuttings samples of BH-1, five important observational 
features were noted:-

i. A major facies - a lithofacies - is broken down into several different sub
facies in the cuttings. These have been referred to here as the "cuttings 
facies". 

ii. Each "cutting facies" consist of cuttings chips of distinctive "lithology" and 
shape. 

iii. There seem to be a preference in the size of the cuttings. Greater amount 
of cuttings were collected in the intermediate size classes - 1.00 and 2.36 
em, 2.36 to 3.35 cm and 3.35 to 4.75 em. 

iv. The siderite/ironstone facies picks out well in size classes 1.00 to 2.36 em 
and 2.36to 3.35 cm, but not in the larger classes. They seem to show greater 
depth lag in the larger classes. This could probably be related to the density 
of the cuttings facies. 

v. The distribution of coal cuttings seem to be fairly erratic and independent 
of the coal zones. 
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From the overall investigations that have been carried out, the following 
conclusions have been drawn:-

1. The prediction and interpretation of subsurface lithology by the analysis of 
wireline logs prove to be very useful and reliable method for subsurface 
analysis. In the case of the cyclic deltaic sequence of Whitchester, the 
Natural Gamma-ray Spectrometry (NGS) Tool logs in particular is very 
useful in that it reveals the distribution of potassium, thorium and uranium 
in different lithofacies, and thus became very useful in the characterisation 
and correlation of the various facies. 

2. Cuttings analysis can be utilized to improve the characterisation of 
subsurface sedimentary facies. The cuttings samples need to be separated 
into several different size classes before they can be usefully analysed and 
be able to give meaningful results. This is because the arrival of drill 
cuttings to the surface is influenced by its size, density and also the annular 
velocity. The presence of cuttings of a particular lithology - "cuttings 
facies" - in all the different size classes improves the reliability of its 
correlation with subsurface lithology. 

3. Cuttings of size ranging from 1. 00 mm to 4.70 mm are the most representative 
ofthe lithology oftheir recorded collection depth in the case ofthe cuttings 
samples ofthe Whitchester Boreholes. 

4. Cuttings breaks down a major lithofacies into several different "cuttings 
facies" of distinctive lithology and shape. The understanding of the 
association of the different "cuttings facies" that derives from a major 
lithofacies is important in utilizing the cuttings to improve and enhance 
subsurface lithological and facies interpretations by wireline logs. 
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