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Random Forest Feature Importance Mineral Potential Map of Carlin Deposits in Yukon using the
Random Forest Machine Learning Algorithm
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FaultsStrkSIpMinCellDist . Carlin mineral deposits and occurrences Mineral potential
FaultsNormMinCellDist
e el gLy | [ —— Stratigraphic contacts - Significantly prospective
ContactsDist
carbonate rslirmnensbinaney Folds . .
GravBougAnom100mMeanVal - Highly prospective
FoldDist“"H. @3 0 0 emessse e Faults - unknown type
FauIthgthTh.rst - Optimally prospective
Cambrian -4--a- Thrust faults
MaglstVdMeanVal
MagRtrlOOm s Strike-slip faults it
FaultsUnkwnMinCellDist ¢ Map descriptions
daSt'c-carbon::;f:rzr: Normal faults A Mineral potential map of Carlin deposits and
Devonian occurrences within a 100km radius of known deposits.
carbonate_clastic_chert Bedrock geology B Enlarged mineral potential map of Carlin deposits in
i . the vicinity of the Tiger deposit.
Cafr::irlufcr.:g:(s: For an explanation of bedrock geology labels, refer to Y _ g _ P _ o
Siluri the Yukon Geological Survey's bedrock geology legend. C Enlarged mineral potential map of Carlin deposits in
IHTian the vicinity of the Osiris and Ibis deposits.
FaultLngthNorm
FaultLngthUnkwn ROC - AUC metric = 0.704 .
FaultLngthStrkSip . . . Explanation
Permian (i.e., - the random forest machine learning model has a _ _ _ _ o
HSTE HIEESTE 70.4% probability of ranking a randomly chosen This mineral potential map for Carlin-style mineralization in Yukon
Stathatian mineralized location higher than a randomly chosen was generated using the random forest (RF) machine learning
Ordovician non-mineralized location. This means that the random algorithm. The RF was initially run in Python (on Jupyter
clastic_v_felsic forest is capturing real geological signal and separates 'I:otg?go;) afnd the prospe.clztl\.nty d_ﬁ:a ‘g?__s tlhen. t;aqsferred to
Triassic - mineralized from non-mineralized areas sufficiently well Sl::ewise?n:);crpi?\pe (I::an:r?ilnag;mr):éthog whica:hgg(;)g:\eTa’:::a
ian - for prospectivity purposes.
felsic '-Ir?tr::mn ) Prosp YPUP ) prediction model using decision trees. The predictions from each
e tree are averaged to produce a final prediction.
FoldLength - Confusion Matrix (Threshold = 0.2)
o 16000 . . .
I Sretaceo?s | The RF classification tool was used to train a number of models
< asclc_v_ma? I | 14000 on known Carlin-style mineral occurrences. The models were
o ryogeman then used to predict where, within a 100km radius, mineralization
S aSt'C_CaEr tO"?te 7 0 12000 is most likely to occur.
ctasian -
exhalative 1 = 10000 A 1km x 1km fishnet grid (>64,000 cells) was created for training
hydrothenmal.- s — purposes. Cells with one or more mineral occurrences were
Calymmian - 2 ascribed a label of 1. Cells with no mineral occurrences were
Paleogene 1 6000 labeled 0.
Mississippian A
pv_interm_mafic - 1 ® . 4809 Seventeen explanatory layers were used for training purposes,
s and to predict areas prospective for Carlin-style mineralization.
' ' ' ' : ' : Two categorical layers were used - rock age and rock class -
0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 = : LI along with 15 continuous layers: faults (normal, thrust, strike-slip
Importance ¢ S c and unknown type, with the length of each fault in each cell and
the distance of each fault in each cell from known mineral
Data sources: The confusion matrix shows strong confidence in deposits quantified); folds (length and distance as above); _
Infrastructure, river and lake data: https://mapservices.gov.yk.ca/GeoYukon/ identifying areas with no mineralization, while adopting a stratigraphic contacts (length and distance as above); and gravity
Bedrock geology, faults, folding, stratigraphic contact and mineral deposit data: https://data.geology.gov.yk.ca/ conservative stance toward predicting mineralized cells. and magnetic (RTF, 1stVD) airborne geophysical grid data.
Gravity and aeromagnetic data: https://geophysical-data.canada.ca/Portal/Search As a result, false alarms are rare, but some mineralized y o
cells may be missed. Additional outputs from the random forest classification included:
This map is designed to be printed at A1 size. Coordinate system: NAD 1983 Yukon Albers. the confusion matrix; and feature importance (see figure on left).
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