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Using bacterial DNA from well cuttings to predict oil and gas with surface samples

Chris te Stroet, Jonathan Zwaan, Mart Zijp
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Causality is buoyancy of microbubbles

Micro scale
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HYDROCARBON SWEET SPOT IDENTIFICATION

DNA Analysis and Machine Learning

1. Soil sampling

2. DNA Extraction
Ashby etal. 2013,

Hydrocarbon

Seepage-in:Gulf
of Mexico

3. Sequence microbes >
DNA fingerprint

4. Compare fingerprints




The digital data (1): DNA fingerprints

counts of species in samples by means of 16rS TACG info

nrsampl ~ [nrcount ¥ domain ~ class
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25759 Bacteria
19745 Bacteria
16108 Bacteria
12917 Bacteria
12658 Bacteria
12344 Bacteria
11896 Bacteria
11064 Bacteria
10931 Bacteria
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The digital data (1): DNA fingerprints
counts of species in samples by means of 16rS TACG info

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGA
GCGTGTAGGCGGCCAGGTAGGTCAGCTGTGAAAACTCGAGGC
TCAACCTCGAGATGTCGGCTGAAACCATCTGGCTAGAGTCCGG
AAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAG
ATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGAC
GGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACAGG

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGA
GCGTGTAGGCGGCCAGGTAGGTCTGCTGTGAAAACTCGAGGC
TTAACCTCGAGCTGTCGGCGGAAACCATCTGGCTAGAGTCCGG
AAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAG
ATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGAC
GGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACAGG

TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGA
GCGTGTAGGCGGCCAGGTAGGTCCGGTGTGAAAACTCGAGGC
TTAACCTCGAGATGTCATCGGAAACCATCTGGCTAGAGTCCGGA
AGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGA
TATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGG
TACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACAGGTTC
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The digital data (1): DNA fingerprints

Terabytes in size
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Modeling prospectivity BI@DENTIFY

prospective area

non prospective area




1 biomarker BIODENTIFY

Get the signal out of the noise

The Signal
and the
Noise

il 30 minutes
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2 biomarkers
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3 biomarkers
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4 biomarkers
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5 biomarkers
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10 biomarkers
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70 biomarkers
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DENTIFY

ON SWEET SPOT IDENTIFICA

70 biomarkers

dna

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCAGCTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGGCTGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCTGCTGTGAAAACTCGAGGCTTAACCTCGAGCTGTCGGCGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCCGGTGTGAAAACTCGAGGCTTAACCTCGAGATGTCATCGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA(
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGATAGGTCAGCTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGGCTGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTCATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCGGTTGTGAAAACTGGAGGCTCAACCTTCAGAGGTCGACCGAAACCATCTGGCTAGAGTCCGGGAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAAGCGGCTCTCTGGAACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACH

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCGCACAGGTCCGTTGTGAAAACTGGAGGCTTAACCTTCAGACGTCGATGGAAACCGTGCGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCTAAGGCGGTTCTCTAGTACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA(

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCTAGATAGGTCCGTTGTGAAAACTCGAGGCTCAACCTCGAGACGTCGATGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAGGCGGCTCTCTGGTACGTGACTGACGCTGAGACGCGAAAGCGTGGGGAGCAAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCCGGTGTGAAAACTCGAGGCTCAACCTCGAGATGTCATCGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCAAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCGGCTAGGTCTGGTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGCCGGAAACCAGTCGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTACTGGGCGTAAAGAGCGTGTAGGCGGCCTGACAGGTCTGTTGTGAAAACTGGAGGCTTAACCTCCAGACGTCGACAGAAACCGTCTGGCTAGAGTCC TTCCTGGTGTAGC! AATGCGCAGATATCAGGAAGAACACCAATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCTGCTGTGAAAACTCGAGGCTCAACCTCGAGACGTCGGCGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTACTGGGCGTAAAGAGCGTGTAGGCGGCCAGACAGGTCTGTTGTGAAAACTGGAGGCTTAACCTCCAGACGTCGACAGAAACCGTCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCAATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCTTCACAAGTCCGCTGTGAAAACTCGAGGCTCAACCTCGAGCTGTCGGTGGAAACTGTGTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCGGCTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGGCCGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGTTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACH

TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGCAAGTCCGACGTGAAATCTGGAGGCTCAACCTCCAGCGGTCGTTGGAAACTGCTTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCGATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCAAGCGTTGTCCGGATTCATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCCGTTGTGAAAACTCGAGGCTCAACCTCGAGACGTCGATGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGCGCGTGTAGGCGGCCGGCTAGGTCTGGTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGCCGGAAACCAGTCGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGACAGGTCCGTTGTGAAAACTAGAGGCTTAACCTCTAGACGTCGATGGAAACCGTTTGGCTAGAGTCCGGAAGAGGAGAATGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCTAAGGCGGTTCTCTAGTACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACAC

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTGGGTTGTGAAAACTGGAGGCTCAACCTTCAGACGTCGACCCAAACCCCCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGCGTGTAGGCGGCCACGCAGGTCCGCTGTGAAAACTCGAGGCTCAACCTCGAGATGTCGGTGGAAACCGCGTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAAC
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGTCAGGTAGGTCGGTTGTGAAAACTGGAGGCTCAACCTTCAGAGGTCGACCGAAACCCCCTGGCTAGAGTCCGGGAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAAGCGGCTCTCTGGAACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAAGTAAGTCCGGTGTGAAAACTCGAGGCTTAACCTCGAGATGTCATCGGAAACTATTTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACAC
TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCTGGAAGGTCCGTTGTGAAAACTCGAGGCTCAACCTCGAGACGTCGATGGAAACCCTCAGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCTATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTCATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCGGTTGTGAAAACTGGAGGCTCAACCTTCAGACGTCGACCGAAACCATCTGGCTAGAGTCCGGGAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCCGTGGCGAAAGCGGCTCTCTGGAACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACA
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCAGGTAGGTCCGCTGTGAAAACTCGAGGCTCAACCTCGAGAGGTCGGTGGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAATATCCGTGGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAAC

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGCGTGTAGGCGGCCAGGTAGGTCGGCTGTGAAAACTCGAGGCTCAACCTCGAGCTGTCGGCCGAAACCATCTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCGTGGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAACH
TACGTAGGGGGCTAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGCGTAGGCGGCCGAGTAAGTCCGACGTGAAATCTGGAGGCTCAACCTCCAGCGGTCGTTGGAAACTACTCGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCGATGGCGAAAGCAGCTCTCTGGGACGGTACTGACGCTGAGGCGCGAAAGCGTGGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGAGCGTGTAGGCGGCCACACAGGTCTGCTGTGAAAACTCGAGGCTCAACCTCGAGCTGTCGGTGGAAACCGTGTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCCGGTGTAGCGGTGAAATGCGCAGATATCGGGAAGAACACCCH GGCGAAGGCGGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAA GGGGAGCGAACA

TACGTAGGGGGCAAGCGTTGTCCGGATTTACTGGGCGTAAAGAGCGTGTAGGCGGCCAAGCAGGTCCGTTGTGAAAACTGGAGGCTTAACCTCCAGACGTCGACGGAAACCGCGTGGCTAGAGTCCGGAAGAGGAGAGTGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAAGAACACCAATGGCGAAGGCAGCTCTCTGGGACGGTACTGACGCTGAGACGCGAAAGCGTGGGGAGCGAAC/
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Machine Learning

ITRIPLE

ITRIPLE
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BI®@DENTIFY

HYDROCARBON SWEET SPOT IDENTIFICATION
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Huge number of biomarkers...

DNA
Prospectivity

Best predictive model

Minimize average misfit

of N models 2 w's
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Dutch North Sea case
2012 QOil field discovery

BI@DENTIFY
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"lasﬁ'f‘\: ";

~,
/|
J

19



-500+

~750-

-1000

-1250-

-1500+

~1750

~2750

-3750

> 10 Prospects below Salt Domes
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BI®@DENTIFY

HYDROCARBON SWEET SPOT IDENTIFICATION

>2500 samples in database for training, but only 54
samples offshore with known prospectivity

- 1‘(’-' =

[ | Curentplays
I Prospective plays
Stacked plays

Shallbwest youngest

— Deepest/ oldest

Source: Energy Information Administration based on data from various published studies.

Updated: May 9, 2011
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Solution: Use Cuttings of drilled wells BI@DENTIFY
Core shed in Zeist NL Gas and oil fields
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The digital data (2): 1080 locations with known BI@DENTIFY
prospectivity from DINO database used for training

SHORT_NM  ~ |DESCRIPTION * |LABEL v |xutm v |yutm |~ |SET_NI ~|SAMPL ~ |PRESE - |

F12-01 Droog 1| 619415| 6037565 [1A CUTTING]UNWASHE

F12-03 Droog -11 613385| 6027120[1A CUTTINGS UNKNOWI

F13-01 Droog -1|  576529| 6014269[1A CUTTINGGWASHED

F13-01 Droog -1| 576529| 6014269(18 CUTTINGS UNKNOWI

F14-.01 Droog -1|  598453| 6006318[1A CUTTINGS UNKNOWI We" reSUIt type
F14.02 Droog -1| 606349 6019471 [1A CUTTINGS UNKNOWI

F14.03 Droog -1| 605023 6007283[1A CUTTINGS UNWASHE

F14.04 Droog -11 591092| 6011154 [1A CUTTINGG UNKNOWH . gas
F14-05 Qlie 2| 600615 6014023[1A CUTTING]UNWASHH .
F14-06 Olie shows -1] 599798| 6006768[1A CUTTINGS UNKNOWI € Oll
F14-07 Droog -1 B03716| 6009457 (1A CUTTINGY UNKNOWI

F15-01 Droog -1] 626477 6020894 1A CUTTINGY UNKNOWI . dry
F15-03 Droog -1] 6510865 6011551 1A CUTTINGY UNKNOWI

F15-05 Gas 1] 618009| 6006127 ]1A CUTTINGY UNWASHH

F15-06 Droog -1]  626253| 6005234 [1A CUTTING] UNWASHE

F15-07 Gas 1] 616925 6006356]1A CUTTINGY WASHED

F15-08 Droog -1] 622312) 6008419[1A CUTTINGH UNKNOWI

F15-08 Droog -1 622312| 6008419[1A CUTTINGH UNKNOWI

F15-A-01 Gas 1] 619231] 6009257 1A CUTTINGH UNKNOWI

F15-A-03 Gas 1] 619235 6009257]|1A CUTTING§WASHED

F16-01 Droog -1] 579152| 5998768 |1A CUTTINGY UNKNOWI

F16-02 Droog -1]  587179| 5991218|1A CUTTINGY UNKNOWI ° P
F16-04 Droog -1] 570680| 5991173|1D CUTTINGJUNWASHI

F16-05 Gas 1] 566050| 5992581]|1D CUTTING] UNWASHH

F16-A-05 Gas 1| 566174| 5997104|1D CUTTINGS UNWASHI

F16-A-07 Gas 1| 566174) 5997106|1D CUTTINGS UNWASHI

F17-01 Droog -1|  599831| 6000912[1A CUTTINGS UNWASHI

F17-03 Qlie 2| 597324 5991546[1A CUTTINGS UNWASHI

F17-04 Qlie 2| 594058| 5991405[1A CUTTINGS UNWASHI

F17-05 Droog -1] 599207 5991079[1A CUTTINGG UNWASHH

F17-06 Droog -1]  598802] 5994116[1A CUTTING]UNWASHH

F17-07 Qlie 2| 595931 5991152[1A CUTTING]UNWASHH

F17-09 Qlie 2| 597502] 5990546(1C CUTTING§WASHED

F18.02 Qlie en gas -1] 613213] 5993234 1A CUTTINGS UNKNOWI

F18-03 Droog 1| B27672| 5992754 1A CUTTINGS UNKNOWI

F18-04 Gas en olie show -1] B13368) 5997171 1A CUTTINGY UNKNOWI

F18-05 Qlie 2] B13418) 5994541[1A CUTTINGY UNKNOWI

F18-06 Olie shows -1] 611985) 5995501[18B CUTTINGY UNKNOWI

F18-07 Olie shows -1] 612881) 5995304[18B CUTTINGY UNKNOWI

F18-10 Droog -1] 613815) 5994071[1A CUTTINGY UNKNOWI

F18-11 Droog -1] B625378| 5985850[1C CUTTINGY WASHED

G10-01 Gas shows -1] 648167 6031271[1A CUTTINGY UNKNOWI

G10-02 Droog -1] 651018| 6028952|1A CUTTINGY UNWASHH

G10-03 Droog -1] 639368| 6036109[1A CUTTINGH UNKNOWI

G13-01 Droog 1] B46676) 6011696[1A CUTTINGY UNKNOWI

G13-02 Droog -1] 639442| 6005888|1A CUTTINGY UNKNOWI

G13-03 Droog 1] B37273| 6019564 [1A CUTTINGY UNWASHH /
G14-01 Droog -1 B664756| 6008541(1B CUTTING] UNWASHH

G14-02 Droog -1]  B661820| 6006370[1A CUTTING] UNWASHH

G14-06 Droog -1| 665265 6019260[1A CUTTINGS UNWASHI

G16-01 Gas 1| ©644090) 5999997|1A CUTTINGS UNKNOWI 50 km
G16-02 Droog -1| 637908| 5993588[18 CUTTINGS UNWASHI —_—
G16-04 Droog -1|  641720| 5993261 [1A CUTTINGS UNWASHI

G16-05 Droog -1|  636626| 5986275 [1A CUTTINGS UNWASHI

1606 Drooa Al A4320aN0! 5008583 (1R cuUTTINGd InwaASHE




1080 locations with known prospectivity BI®DENTIFY
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from DINO database used for training




Train with 70% of the data BIODENTIFY

Well result type

® gas
@ oil
® dry

Iop

ITRIPLE
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Validate on 30% of the left outs

BI@DENTIFY

OOOOOOOOOOOOOOOOOOOO IDENTIFICATION

Well result type

® gas
¢ oil
@ dry

ITRIPLE




Estimated prospectivity of predictions BI@DENTIFY

HHHHHHHHHHHHHHHHHHHH IDENTIFICATION

is 83% accurate (non-optimal data)

® gas
e oil
~ ® dry
O false

repeat
previous

two steps
1000 times

m predict = train = validate



2020: Estimate prospectivity from seabed BI®@DENTIFY

HYDROCARBON SWEET SPOT IDENTIFICATION

samples above prospects using 1000 trained models




Estimate prospectivity from vibrocore samples  B/@PENIIEY
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