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Chip Descriptions in Mud-Logging ol e

Well Name : Poseidon-2 Print Date 8/07/2010
Wellsite Geologist(s) : MBoyd M Ortiz S Phillips J Bardelosa M Ortiz M Warrington
Interval Lithology / Show Descriptions Ca (%) Mg (%)
(m)
Main
| |
24290 - 24300 100 ARGILLACEQUS CALCILUTITE: (Sample from Bit Junk Slot), dark greenish grey, 52 0
a r 0 e m u | o g g I n g re p o r firm, sticky, plastic, 40-50% clay material, strongly calcareous, grading to Marl?
24300 - 24400 70 CALCARENITE: vyellowish grey, very pale brown to very pale orange, trace off white 78 0

to very light grey, moderately hard, blocky to sub-blocky, sucrosic in part, occasional
fine calcite grains, 2% pyrite nodules, rare very fine disseminated pyrite in part.

escriptive mineral analysis per depth interval - |

24400 - 24500 95 CALCARENITE: as above, very pale orange to very pale brown, trace to 2% pyrite 79 1
nodules & forams, 3% chert in part, very fine quartz grains in part.

5 CALCILUTITE: white, off white, firm to generally moderately hard, blocky to
subblocky, cryptocrystalline

u
s e y I n e I p I e e l S 24500 - 24600 100 CALCARENITE: very pale brown to very pale orange, rare off white to white, 84 1

moderately hard, sub-blocky to trace blocky, cryptocrystalline when white,
occasionally sucrosic, trace pyrite nodules, trace forams and fossil fragments.

24600 - 24700 100 CALCARENITE: as above, very fine quartz grain inclusions in part.

| |
u p p 0 I l I n g 0 c u m e n t 24700 - 24800 95 CALCARENITE: as above, very pale brown to very pale orange, moderately hard,

sub-blocky to blocky, occasionally sucrosic, trace pyrite nodules

5 CALCILUTITE: medium light grey, medium grey, firm to moderately hard,
sub-blocky to blocky, slight to moderately argillaceous,

u P F f.
S u a I I I n D I I es 24800 - 24900 95 CALCARENITE: a4 i
5 CALCILUTITE: as above.

T C OV COT

24500 - 25000 97 CALCARENITE: as above, 3% chert 87 1
3 CHERT: very pale to pale orange, occasionally translucent, hard, angular,
ard to use as data
25000 - 25100 95 CALCARENITE: as abave, very pale brown to very pale orange, rare off white to 87 1

white, maderately hard to brittle, sub-blocky to trace blocky, predominant fine
fragments, cryptocrystalline to sucrosic, 5% chert.

5 CHERT: as above

25100 - 25200 97 CALCARENITE: as above 85 1
5 CHERT: as above

25200 - 25300 92 CALCARENITE: as above, very pale brown to very pale orange, rare off white and

pale orange, moderately hard to brittle, sub-blocky to trace blocky, predominant fine
fragments, cryptocrystalline to sucrosic, 3-5% chert fragments

5 CALCILUTITE: medium light grey, medium grey, medium bluish grey, firm,
sub-blocky to occasionally blocky, slightly argillaceous,
3 CHERT: as above
25300 - 25400 90 CALCARENITE: as above
5 CALCILUTITE: as above.
5 CHERT: as above
25400 - 25500 95 CALCARENITE: as above 82 1
5 CHERT: as above
25500 - 25600 98 CALCARENITE: very pale brown, yellowish grey, rare white, moderately hard,

predominantly fine fragments, occasionally medium, sub-blocky to blocky, nil to trace
chert, Claystone and orange translucent fragments
2 CHERT: as above

PD F = Copyright 2002 - Petroleum Data Systems International Pty Ltd Page : T of 32
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PDF to Table

Cuttings Descriptions Report

Conoco‘ﬁhillips

Well Name : Poseidon-2 Print Date 8/07/2010
Wellsite Geologist(s) : MBoyd M Ortiz S Phillips J Bardelosa M Ortiz M Warrington
Interval Lithology / Show Descriptions Ca (%) Mg (%)
(m)
Main
24290 - 24300 100 ARGILLACEOQUS CALCILUTITE: (Sample from Bit Junk Slot), dark greenish grey, 52 0
firm, sticky, plastic, 40-50% clay material, strongly calcareous, grading to Marl?
24300 - 24400 70 CALCARENITE: vyellowish grey, very pale brown to very pale orange, trace off white 78 0
to very light grey, moderately hard, blocky to sub-blocky, sucrosic in part, occasional
fine calcite grains, 2% pyrite nodules, rare very fine disseminated pyrite in part
30 CEMENT:
24400 - 24500 95 CALCARENITE: as above, very pale orange to very pale brown, trace to 2% pyrite 79 1
nodules & forams, 3% chert in part, very fine quartz grains in part.
5 CALCILUTITE: white, off white, firm to generally moderately hard, blocky to
subblocky, cryptocrystalline
24500 - 24600 100 CALCARENITE: very pale brown to very pale orange, rare off white to white, 84 1
moderately hard, sub-blocky to trace blocky, cryptocrystalline when white,
occasionally sucrosic, trace pyrite nodules, trace forams and fossil fragments.
24600 - 24700 100 CALCARENITE: as above, very fine quartz grain inclusions in part.
24700 - 24800 95 CALCARENITE: as above, very pale brown to very pale orange, moderately hard,
sub-blocky to blocky, occasionally sucrosic, trace pyrite nodules
5 CALCILUTITE: medium light grey, medium grey, firm to moderately hard,
sub-blocky to blocky, slight to moderately argillaceous,
24800 - 24900 95 CALCARENITE: 84 1
5 CALCILUTITE: as above
24900 - 25000 a7 CALCARENITE: as above, 3% chert a7 1
3 CHERT: very pale to pale orange, occasionally translucent, hard, angular,
conchoidal fracture
25000 - 25100 95 CALCARENITE: as above, very pale brown to very pale orange, rare off white to a7 1
white, moderately hard to brittle, sub-blocky to trace blocky, predominant fine
fragments, cryptocrystalline to sucrosic, 5% chert.
5 CHERT: as above
25100 - 25200 97 CALCARENITE: as above 85 1
5 CHERT: as above
25200 - 25300 92 CALCARENITE: as above, very pale brown to very pale orange, rare off white and
pale orange, moderately hard to brittle, sub-blocky to trace blocky, predominant fine
fragments, cryptocrystalline to sucrosic, 3-5% chert fragments.
5 CALCILUTITE: medium light grey, medium grey, medium bluish grey, firm,
sub-blocky to occasionally blocky, slightly argillaceous,
3 CHERT: as above
25300 - 25400 90 CALCARENITE: as above
5 CALCILUTITE: as above
5 CHERT: as above
25400 - 25500 95 CALCARENITE: as above 82 1
5 CHERT: as above
25500 - 25600 98 CALCARENITE: very pale brown, yellowish grey, rare white, moderately hard,
predominantly fine fragments, occasionally medium, sub-blocky to blocky, nil to trace
chert, Claystone and orange translucent fragments
2 CHERT: as above
Z Copyright 2002 - Petroleum Data Systems International Pty Lid Page : 7T of 32
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A B @ D F G H ‘ | ‘ J K L i
1 Depth (m) Argillaceous Calcilutite Calcarenite Cement Calcilutite Calcarenite Calcilutite Chert Calcarenite Chert Calcilutite Argillaceous Calcarenite Argillaceous Calcarenite Argillaceous Calcisiltite Calcilutite 1
2 | 2429 100 0 0 0 0 0 0 0 0 0 0
3 2429.5 100 0 0 0 0 0 0 0 0 0 0
4 2430 0 70 30 0 0 0 0 0 0 0 0
5 24305 0 70 30 0 0 0 0 0 0 0 0
6 2431 0 70 30 0 0 0 0 0 0 0 0
7 2431.5 0 70 30 0 0 0 0 0 0 0 0
8 | 2432 0 70 30 0 0 0 0 0 0 0 0
9 2432.5 0 70 30 0 0 0 0 0 0 0 0
10 2433 0 70 30 0 0 0 0 0 0 0 0
11 24335 0 70 30 0 0 0 0 0 0 0 0
12 2434 0 70 30 0 0 0 0 0 0 0 0
13 2434.5 0 70 30 0 0 0 0 0 0 0 0
14 2435 0 70 30 0 0 0 0 0 0 0 0
15 2435.5 0 70 30 0 0 0 0 0 0 0 0
16 2436 0 70 30 0 0 0 0 0 0 0 0
17 24365 0 70 30 0 0 0 0 0 0 0 0
18 2437 0 70 30 0 0 0 0 0 0 0 0
19 2437.5 0 70 30 0 0 0 0 0 0 0 0
20 2438 0 70 30 0 0 0 0 0 0 0 0
21 2438.5 0 70 30 0 0 0 0 0 0 0 0
22 2439 0 70 30 0 0 0 0 0 0 0 0
23 24395 0 70 30 0 0 0 0 0 0 0 0
24 2440 0 95 0 5 0 0 0 0 0 0 0
25 2440.5 0 95 0 5 0 0 0 0 0 0 0 .
‘ ci\i-p;tiescriptioniResampIedipose ‘A ® ) - ) ) B « oEEEE—— ) ) >
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Cancal
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Co
Cuttings

Click and drag to select an area. Click 'Done’ fo accept.

ConocoPhillips

Cuttings Description Report

riptions

Ca (%) Mg (%)

Cuttings Descriptions Report
Well Name : Poseidon-2 l S gments, 30% medium fragments.
e . . . anslucent, hard, conchoidal fracture,
Wellsite Geologist(s) : MBoyd MOrtiz SF MBowl MOme SPhlips JBedeiosa MOz M Waeringon semination in part.
Interval Lithology / Show
(m)
PR 2% 10 T T g R o T, 1 T PN PP — W occasionally very light grey to light
ARGILLACEOUS CALCILUTITE: (Si o sy gwade A0 RO, chey madan argy crbaross @ang i b
firm, sticky, plastic, 40-50% clay mate e e 1) CALEAREWTE, sinmnd §os, way (ubl Desn B vry (S0 Deange, wane 1) wids " sy, translucent.
W vy gl grosy. JRoclerileey A oy 10 Sl DO REDRE 0 Sarl DGR
24300 - 24400 70 CALCARENITE: yellowish grey, very sk i e P il s, PR ey o AT e 5
to very light grey, moderately hard, bl 0 e
fine calcite grains, 2% pyrite nodules,
30 CEMENT: dhaii St L CALCAREMTE. sy uhiive vy (ol sERrgh i vers ju e TR B IS Spte -;
. ks @ Roraren B oheRd @ Dt ey O GLERLT g @ Jue .
gments, 20% medium fragments, trace
. CALCHAITE  whits, off whilis, fuws i garrenil svadesalitly bl iy ke
24400 - 24500 95 CALCARENITE: as above, very pale EBERENY Ty
nodules & forams, 3% chert in part, ve e
— - P — LWL e 51 I CALCMEMITE: oy pube I o woey oihs (riigs, s o sl 10 i a grey, translucent.
5 CALCILUTITE: white, off white_firm SR P STk N ko BROOR G Rpioc s PG Wik el
subblocky, cryptocrystalline. (R SO0 KT I R SR VR 0 el ey gments.
24500 - 24600 100 | CALCARENITE: very pale brown to! et WNBAE], - W WML il i g i i
moderale\y hard, sqb-b\ocky totracet S AR - CALCAREMITE  ax sfrwe sary Dol BRows: i wey ol ammnge. weximaie s Fevr
occasionally sucrosic, trace pyrite nod Sl Dty 40 BNCHY: OGRSy SN, DD Pl RO At oarse fragments, rare very coarse
. % CALCILETITE sty gt gy auelosn pres bt b mdwirahe:
24600 - 24700 100 CALCARENITE: as above, very fine w0 RO A T iy SR 8y, rare light brown
24700 - 24800| 95 CALCARENITE: as above, very pale et | CALCAREWTE ol Vellowish grey, rare white, moderately
sub-blocky to blocky, accasionally suc % CALCRANTE oo abown ery coarse fragments, sub-blocky,
5 CALCILUTITE: medium light grey, m e, 4 Wt CALENEATE: 29 sliove % chet #* ack specks in part.
sub-blocky to blocky, slight to modera i
¥ CWERT . aws B0 5 G EEBOOR. S I I, PO B ey, rare light brown, translucent, hard,
24800 - 24900 o5 CALCARENITE: oy s R casional trace black specks, trace
Pt - L] CRLEAREMTE g stiren, vy oF BEfa B ety ok e e ot o 8e §r
5 CALCILUTITE: as above. S RN T I A B D N o T, e R ] . §
e ey ke ) seeenss $h ol to white, grading to Calcilutite, 10%
24900 - 25000 97 CALCARENITE: as above, 3% chert 5 CHEMT s gadne
3 CHERT: very pale to pale orange, oc 2] L W CAMLCARENTE & piuwe B
conchoidal fracture. T its, 30% medium fragments, 10%
25000 - 25100 95 CALCARENITE: as above, very pale - w |
S ik CALCAREMTE 5 phars Wy (i SRt 01 iy (S0 Crangs, nass (1 shin §og
white, moderately hard to brittle, sub-t T R A e e
fragments, cryptocrystalline to sucrosi e O vem e b aars . B ot S
5 CHERT: as above. CALCHAFRTE  mapsvn gl gy wx P P E T S ey e its, 10% medium fragments, 30%
eute bhachs i aoummEtAdy Thaks Spiih g o
25100 - 25200 97 CALCARENITE: as above. CMET: s o ey, translucent.
. b Fhah: 1} [ AL CAREWTE s slaew
5 CHERT: as above. 40% fine fragments, 20% medium
a CALCIUTITE o sbomin
25200 - 25300 92 CALCARENITE: as above, very pale 5 o Sp—
pale orange, moderately hard to brittle
fragments, cryptocrystalline to sucrosi Eaas - B8 L 3 CALCAREMTE. an stene & 7
5 CALCILUTITE: medium light grey, m PR ap— r’;z"f‘;‘;vgmheg&?;g;eygg} Cg;‘r'égace
. 1 a L 40%
sub-blocky to occasionally blocky, slig R P e CALCAREMITE sy 5l tomar o oflaah oy “37 S0NE rrsermsd et orams, trace pyrite nodules, trace black
3 CHERT: as above. e s T T Ty e
2530.0 25400 o0 CALCARENITE: b sha! Clepaanw wd g v coesd et B rare light brown translucent to
: : : asabove. ¥ N e ackly fracture in part, occasional trace
5 CALCILUTITE: as above. !
Coprpngiet JO05 - Sawmisen Dt St romreattaus Bty L) Fapa =
5 CHERT: as above. M Foem s its, 40% 30% coarse fragments, 10%
25400 - 25500 95 CALCARENITE: as above. 82 1 o CHERT: as above.
5 CHERT: as above. .
27000 - 27100 95 CALCARENITE: as above, 652% fine fragments, 30% medium fragments, 5%
25500 - 25600 98 CALCARENITE: very pale brown, yellowish grey, rare white, moderately hard, coarss fragments, 3% very coarse fragments.
predominantly fine fragments, occasionally medium, sub-blocky to blocky, nil to trace 5 CHERT: as above.
chert, Claystone and orange translucent fragments.
2 CHERT: as above. 27100 - 27200| 93 | CALCARENITE: as above, very light brown, minor white.
Z Copyright 2002 - Petroleum Data Systems International Pty Ltd = Copyright 2002 - Petroleum Data Systems International Pty Ltd
All Rights Reserved All Rights Reserved
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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, moderate ong siliceous cement, minor silty matrix in
part grading to trace very fine arenaceous predominap air_to _good visible
porosity, poor porosity in very fine to silty aggregates, no uorescence.olive black,
commonly grading to olive grey, firm, blocky, weakly calcareous, moderately argillaceous,

commonly arenaceous.

REGEX — Regular Expression

[A-Z]+:2([A-Z J+[A-Z \d]+:)
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PDF to Table

Tabulizer

e Select the table on the first page
e Read other pages
e Extract long table

Processing

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

Export

e Resample to the desired sample rate
e Export to CSV




PDF to Table

Datasets:

ConocoPhillips

T )

Add/edit data description
) Rename data

Display:

PDF

@® preview O str O summary

Load data of type:

N

rds | rda | rdata v

Browse...

Save data to type:

Csv v

X Save

) Show R-code

) Remove data from memory

L ¥'CREWESDSI

Manage View Visualize Pivot Explore Transform Combine

Data preview

A B c D E F G H | J K L i

1 Depth (m) Argillaceous Calcilutite Calcarenite Cement Calcilutite Calcarenite Calcilutite Chert Calcarenite Chert Calcilutite Argillaceous Calcarenite Argillaceous Calcarenite Argillaceous Calcisiltite Calcilutite 1 ‘
2 2429 100 0 0 0 0 0 0 0 0 0
3 2429.5 100 0 0 0 0 0 0 0 0 0 0
4 2430 0 70 30 0 0 0 0 0 0 0 0
5 2430.5 0 70 30 0 0 0 0 0 0 0 0
6 2431 0 70 30 0 0 0 0 0 0 0 0
7 24315 0 70 30 0 0 0 0 0 0 0 0
8 2432 0 70 30 0 0 0 0 0 0 0 0
9 24325 0 70 30 0 0 0 0 0 0 0 0
10 2433 0 70 30 0 0 0 0 0 0 0 0
11 2433.5 0 70 30 0 0 0 0 0 0 0 0
12 2434 0 70 30 0 0 0 0 0 0 0 0
13 24345 0 70 30 0 0 0 0 0 0 0 0
14 2435 0 70 30 0 0 0 0 0 0 0 0
15 24355 0 70 30 0 0 0 0 0 0 0 0
16 2436 0 70 30 0 0 0 0 0 0 0 0
17 24365 0 70 30 0 0 0 0 0 0 0 0
18 2437 0 70 30 0 0 0 0 0 0 0 0
19 24375 0 70 30 0 0 0 0 0 0 0 0
20 2438 0 70 30 0 0 0 0 0 0 0 0
21 2438.5 0 70 30 0 0 0 0 0 0 0 0
22 2439 0 70 30 0 0 0 0 0 0 0 0
23 24395 0 70 30 0 0 0 0 0 0 0 0
24 2440 0 95 0 5 0 0 0 0 0 0 0
25 24405 0 95 0 5 0 0 0 0 0 0 0

Description

A dataset containing the prices and other attributes of a sample of 3000 diamonds. The variables are as follows: e

- XGBoost Model Prediction

Variables

« price = price in US dollars ($338-$18,791)

« carat = weight of the diamond (0.2-3.00) 1

« clarity = a measurement of how clear the diamond is (11 (worst), SI2, SI1, VS2, VS1, VVS2, VVS1, IF (best))

» cut = quality of the cut (Fair, Good, Very Good, Premium, Ideal) Type

« color = diamond color, from J (worst) to D (best) © brediction

« depth = total depth percentage =z / mean(x, y}=2*z/ (x +y) (54.2-70.80) o e

« table = width of top of diamond relative to widest point (50-69) 100

« X =lengthin mm (3.73-9.42)

« y =width in mm (3.71-9.29)

» z =depth in mm (2.33-5.58)

« date = shipment date 50

3000 4000 5000

Additional information

Diamond search engine

Depth (m)
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Synthetic DTC

e Poseidon 3D (Australia)

e Mud-logging from well Poseidon-2 -

e Chip descriptions + GR + RDEP (LWD) : —
e De-trend logs

e Standardize the data (Z-Score)

e Predict DTC

e Linear regression

o Step-wise regression
e XGBoost
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40/60 data Spllt Linear Regression Prediction (Logs Only)

200

.metric .estimator .estimate

rmse standard 5.3623141

rsq standard 0.7302109

mae standard 3.9351397
call:
Im(formula = DTC_Detrended ~ GR + RDEP + Depth (m) , data = train)
Residuals: 150

Min 1Q Median 3Q Max
-27.379 -3.160 -0.161 3.037 33.115
Coefficients: Type
Estimate Std. Error t value Pr(>|t]) Prediction
(Intercept) -0.11421 .11001 -1.038 0.299
GR 1.91385 .12934 14.797 <2e-16 ** — True
RDEP -7.62717 .12629 -60.395 <2e-16 **
"Depth (m) -0.07992 .10949 -0.730 0.466
Signif. codes: 0 ‘**¥*’ Q0,001 ‘**’ 0.01 ‘*’ 0,55 “.” 0.1 °“ ’ 1
Residual standard error: 5.244 on 2269 degrees (f freedom
Multiple R-squared: 0.7318, Adjusted R-squar2d: 0.7315
F-statistic: 2064 on 3 and 2269 DF, p-value: < 2.2e-16
50
U - 3000 4000 5000
Not statistically significant Depth (m)

Significance level: 0.05
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Hypothesis Testing

Null hypothesis — H,: w =0

Alternate hypothesis - H_:w # 0 The p-value is determined from a statistical
value of the population distribution.

But what is the population distribution?

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

e t distribution
- Normal Distribution

- t-Distribution o Used When:

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

e t-statistic

04

W — Wy
=

se(w)

Where:
' | ' ' ' * wis the estimated weight
_ - * w, is the hypothesis weight (equals zero)
Significance level: 0.05 « se(w) is the standard error of the weight
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40/60 data Spllt Linear Regression Prediction

200
call: .metric .estimator .estimate
Tm(formula = DTC_Detrended ~ . - Depth - Trend_DTC - DTC, data = train)
. rmse standard 4.4386886
Residuals: _ rsq standard 0.8151114
Min 1Q Median 3Q Max mae standard 3.0930813
-24.2906 -2.3174 -0.0601 2.4379 22.1395
Coefficients:
Estimate Std. Error t value Pr(>|t]|) 150
(Intercept) -0.07621 0.09041 -0.843 0.399360
'Depth (m) -5.10753 0.43234 .814 < 2e-16 ***
Calcarenite 2.53034 _ 0.75655 -3.345 0.000838 -
0.34663 0.08092 284 1. ype
aciratite 6866583 44667 =566~ @) o
"Calcarenite Calcilutite’ -0.47073 0.14862 .167 0.001560 ** — Prediction
Chert -0.44993 0.16017 .809 0.005010 =*=* o)
"calcarenite Chert’ -0.40398 0.15794 .558 0.010602 * — True
~Eateirattre—Argittaccous—Earearenite—=08-05612 8314636 38407831366 100
:Arg111aceous Ca1caren1te -0.27558 0. .271 0.023270 *
ATgTitaccous CateisTitite DTS A Aoian?
:\..CI.IL_CI.I eouS ST restone R —G: G: 412 0:136227
Argillaceous Calcilutite 1 0. 0. 0.000381 ***
Mar] 0. 0. 0.009587 *=*
oanuiLuus - . N G- G 0-371752
IILI.I-I \_HIC_IIML_I\_\-_ x- x- x
- = 50
C1aystone ‘ 2. 0. 4 1.
Contamination 0. 0. 2 0.014075 *
Vo'Ican'lﬁ : 0. 0. 3 0.002434 ** 3000 4000 5000
No Lithology’ 0. 0. 2 0.027349
"Ferruginous Volcanic 1. 0. ) 1.39e—07 W [)erﬂh Un)

AT YT ITavLuuos vywivalln «

R - [ S .
[ B B Sy e v e

"Siltstone Siltstone 1°
"Argillaceous Siltstone’
“Ca (%)~

GR

RDEP

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 “*’ 0.05 “.” 0.1 ¢

O X =~ I~

ACOOO7
A A

.032627 *
.018638 *
.012945 =
< 2e-16 **
< 2e-16

1
N N N D ¢
OO P

I
N
=
(o)}

-30.

N OO M
OO0 OO P

=

Residual standard error: 4.281 on 2240 degrees of freedom
Multiple R-squared: 0.8235, Adjusted R-squared: 0.821
F-statistic: 326.7 on 32 and 2240 DF, p-value: < 2.2e-16
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Step-wise Model Prediction

40/60 data split

Tm(formula = DTC_Detrended ~ RDEP + Claystone + GR + Siltstone +
Chert + Calcilutite + Marl + Cement + Ferruginous Volcanic + rmse standard 4.4545413
‘Depth (m) " + Ca (%) + calcarenite + "Argillaceous Calcilutite 1 + rsq standard 0.8137509
VO-Ican-ic + ‘Ca1caren-ite Ca-lc-i-lut-i'l-a‘ 4 rfrantFamainat+an~an “ralrcavrvana+a rhar+’ e " = TR R WAL

"No Lithology + "Argillaceous Ca Step Df Deviance Resid. Df Resid. Dev AIC

200

.metric .estimator .estimate

"Siltstone Siltstone 1° + “calci
data = train)

Resi d;?ls: 19 Median 30 + RDEP 164201.15914

-23.7128 -2.3492 -0.0624 2.4954 + Claystone 11905.59089

Coefficients: + GR 3638.88705

(Intercept) Estimats + Siltstone 4409.50446

RDEP -4.63892 + Chert 1948.92161

g]Raystone ggggé + Calcilutite 433.89126

Siltstone .61817
chert “35748 + Marl 411.73326

calcilutite .2963C + Cement 404.94381

ﬁirf,l_nt . g;’gg‘é + "Ferruginous Volcanic® 407.18323

‘Fer‘rﬁg'i nous Volcanic’ .05934 + "Depth (m)~ 370.41554
"Dept ) .89437 . .
‘Cgp(%) m .69692 + "Ca (%) 1190.78662

Calcarenite .8711¢ ;

"Argillaceous Calcilutite 1° .2808€ +Ca|caren|t(‘a 814.37080
Volcanic .31937+ " Argillaceous Calcilutite 1 222.65322
"Calcarenite Calcilutite’ .36713

Contamination .2398¢ + Volcanic VA NEYARY

_Calcarenite Chert’ .3070C 4+ " Calcarenite Calcilutite” 173.82514
No Lithology .2305¢ L
"Argillaceous Calcarenite’ WELE + Contamination 107.77090

"Argillaceous Siltstone’ .25202 E ; :

"Siltstone Siltstone 1° .1383: * CaI(Earenlte Chert‘ LJ0eiozt
‘Calcilutite 1° T .21857 + “No Lithology 99.43980
_iquﬂ'laceous Calcisiltite” -0.12182 + "Argillaceous Calcarenite” 96.34674
Signif. codes: 0 ****’ 0.001 “**’ 0. 4 "Argillaceous Siltstone" 82.81256

Residual standard error: 4.281 on 224 + "Siltstone Siltstone 1° 85.12202
Multiple R-squared: 0.8229, Adjus + “Calcilutite 1° 82 97880

F-statistic: 454.2 on 23 and 2249 DF,
+ " Argillaceous Calcisiltite” 39.81617

2272
2271
2270
2269
2268
2267
2266
2265
2264
2263
2262
2261
2260
2259
2258
2257
2256
2255
2254
2253
2252
2251
2250
2249

232626.37

68425.21
56519.62
52880.73
48471.22
46522.30
46088.41
45676.68
45271.73
44864.55
4449414
43303.35
42488.98
42266.33
42086.59
41912.76
41804.99
41694.50
41595.06
41498.71
41415.90
41330.77
41247.80
41207.98

10522.201
7742.748
7310.256
7160.991
6965.084
6873.804
6854.505
6836.108
6817.867
6799.330
6782.486
6722.825
6681.672
6671.729
6664.043
6656.635
6652.783
6648.767
6645.340

6642.069 2

6639.529
6636.852
6634.284
6634.089

Type

Prediction

— True
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Synthetic DTC: XGBoost

40/60 data spl it XGBoost Model Prediction

200

.metric .estimator .estimate

standard 3.4335034
standard 0.8795014
standard 2.5993234

RDEP -

"Depth (m) - 150

GR-

Type

“Ca (%) -

Prediction

DTC

Calcilutite -

— True
100

"Ferruginous Volcanic™ -

Siltstone -

Chert -

Volcanic -

50

Marl -

0.0 0.2 0.4 0.6 0.8

3000 4000 5000
Importance

Depth (m)
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Synthetic DTC: XGBoost
5/95 data split XGBoost Model Prediction

200 - - ;
.metric .estimator .estimate
rmse standard 3.6631547
rsq standard 0.8649045
mae standard 2.7276093
RDEP -
"Depth (m) -
o
GR_ .
‘Ca (%) - I Type
O "
— Prediction
Calcarenite - ()]
— True
Volcanic - 100
Siltstone -
"Calcareous Claystone’ -
Claystone -
50
Marl -
0.0 0.2 04 06 0.8
3000 4000 5000
Importance

Depth (m)
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Conclusions

PDF to Table

* Mud-logging chip descriptions
Complex tables in PDF

Successfully converted to CSV tables
Redo processes to other templates
Build the app

Synthetic DTC

* 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
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