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● Part of the mud-logging report
● Descriptive mineral analysis per depth interval
● Used by interpreters
● Supporting document
● Usually in PDF files
● Hard to use as data

Chip Descriptions in Mud-Logging



PDF to Table
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PDF to Table

SANDSTONE: light olive grey to pale yellowish brown, olive grey, translucent, predominantly
moderately hard aggregates, predominantly fine to commonly medium, moderately well sorted,
sub-rounded to occasionally sub-angular, moderately strong siliceous cement, minor silty matrix in
part grading to trace very fine arenaceous SILTSTONE, predominantly fair to good visible
porosity, poor porosity in very fine to silty aggregates, no fluorescence. SILTSTONE: olive black,
commonly grading to olive grey, firm, blocky, weakly calcareous, moderately argillaceous,
commonly arenaceous.

REGEX → Regular Expression

[A-Z]+:?([A-Z ]+[A-Z \d]+:)



PDF to Table

Tabulizer
• Select the table on the first page
• Read other pages
• Extract long table

Processing
• Regularize table and merge rows
• Locate minerals with NLP and separate into columns
• Feed the new columns with percentages

Export
• Resample to the desired sample rate
• Export to CSV



PDF to Table

ConocoPhillips

CSV



SYNTHETIC DTC
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Synthetic DTC

● Poseidon 3D (Australia)
● Mud-logging from well Poseidon-2
● Chip descriptions + GR + RDEP (LWD)
● De-trend logs
● Standardize the data (Z-Score)
● Predict DTC

● Linear regression
● Step-wise regression
● XGBoost



Synthetic DTC: LWD

40/60 data split

Not statistically significant

Significance level: 0.05 R2 = 0.73

What is a p-value?



Hypothesis Testing

Null hypothesis → H0: w = 0
Alternate hypothesis → Ha: w ≠ 0

P-value (or probability value) is the probability 
of the Null Hypothesis being true.

The p-value is determined from a statistical 
value of the population distribution. 

But what is the population distribution?



Hypothesis Testing

● t distribution
● Used when:

● Small amount of data
● Population’s standard deviation is unknown

● t-statistic

𝑡𝑡 =
𝑤𝑤 − 𝑤𝑤0
𝑠𝑠𝑠𝑠(𝑤𝑤)

Where:
• w is the estimated weight
• w0 is the hypothesis weight (equals zero)
• se(w) is the standard error of the weightSignificance level: 0.05



Synthetic DTC: LWD + Chip Descriptions

40/60 data split

R2 = 0.82



R2 = 0.82

Synthetic DTC: Step-wise regression

40/60 data split

AIC = Akaike Information Criterion

Evaluate the relative quality of models.



Synthetic DTC: XGBoost

40/60 data split

R2 = 0.88



Synthetic DTC: XGBoost

5/95 data split

R2 = 0.86



CONCLUSIONS
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Conclusions

• Mud-logging chip descriptions
• Complex tables in PDF
• Successfully converted to CSV tables
• Redo processes to other templates
• Build the app

PDF to Table

• Chip descriptions improve DTC predictions
• Step-wise regression selected statistically significant features
• XGBoost relies on LWD/Wireline logs to predict DTC
• All models were robust

Synthetic DTC
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