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An Exploration Target is a statement or estimate of the

exploration potential of a mineral deposit in a defined

geological setting where the statement or estimate,

quoted as a range of tonnes and a range of grade (or

quality) relates to mineralization for which there has been

insufficient exploration to estimate a Mineral Resource

(JORC 2012 & CRIRSCO 2019)

EXPLORATION
RESULTS

EXPLORATION
TARGET

(PMRC 2007)

(JORC 2012 & CRIRSCO 
2019)

Resource Categories

Exploration Results include data and information

generated by exploration programs that may be of use to

investors, but which do not form part of a declaration of

Mineral Resources or Mineral Reserves (PMRC 2007).

After Draft PMRC (2020)



A.
1. 1/3 of range = Measured (a)
2. 2/3 of range = Indicated (b)
3. Equal of range – Inferred (c)

a b c

Grade Category Volume Of 

Search Ellipse

Minimum 

Samples 

Required

Measured 0 – 80% 10

Indicated 80 – 120% 10

Inferred > 120% 1

C.

E. Harry Parker (JORC 2012 Checklist)

Grade Category 90% Confidence 

Interval (of a 

Quarter)

Relative Accuracy

Measured 90% within ±15%

Indicated 90% within ±30%

Inferred 90% within ±30% and 

±100%

B. Polygonal
1. 25m X 25m = Measured
2. 50m X 50m = Indicated
3. 100m X 100m = Inferred

D. Kriging Efficiency

Resource Category 
Determination



Nugget 

effect, Co

Range
C = sill - Co

Exploration 

Results
Inferred Resource Limit

Exploration 

Target

Standard Variogram & 
the Resource Categories

a - The range represents the distance limit beyond which the data are no longer correlated.

The sill represents the variance of the variable.

C0 - The nugget could represent the measurement error.



The Study Area: 
Southern Palawan & Surigao Del Norte
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Surigao
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Regional Geology: the Dinagat
and Palawan Ophiolite 
Complexes
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INTRODUCTION
Resource Parameters

The parameters used to define measured, indicated, and inferred

resources as suggested by Harry Parker in Rossi and Deutsch

(2014) are as follows: (i) a measured resource would be a
quarter known within ±15%, 90% of the time; (ii) indicated

resource, within ±30%, 90% of the time; and (iii) inferred, within

±30% and ±100%, 90% of the time. Values that exhibit more than

±100% will not qualify as resource, and may be flagged (but not

reported publicly) as blue sky or potential mineralization.



Resource Parameters

 Volume of the Deposit
 Topographic Survey and Drillhole Distribution

(re-shots and control points)

 Grade
 Duplicates, Blanks, and Internal Standards

 Limonite-Saprolite Boundary (Geochemistry)

 Density
 Sand Displacement Method, Water 

Displacement Method, Calipher Method



Resource Parameters: 
Topographic Survey



Check Samples:
Field & Laboratory

QA/QC SAMPLE RATIO - 1:2

FIELD DUPLICATES  1:10

COMPANY STANDARDS 1:20

LAB  CRUSHED REPLICATES 1:15

LAB  PULVERIZED REPLICATES 1:10

LAB STANDARDS/ BLANKS 1:20

SIEVE TEST SAMPLE 1:10

1 100
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Density Values



Field Procedure: Density
Leveling the 

ground

nailing the 

template
Getting volume 

of materials 

taken

Pouring the 

sand

Recovering the 

remaining sand

“the footprint”

Samples are 

weighed



Southern Palawan (Graphic Log) Surigao Del Norte (Graphic Log)
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Kriging (BLUE) – Best Linear Unbiased Estimator

Ordinary Kriging
- Is an inverse distance weighting technique where weights 
are selected via the variogram according to the sample 
distance and direction (anisotropy)

The variance of the error of estimation will be called in short 
the Estimation Variance.

Methodology & Estimation 
Variance
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Southern Palawan (Dendrogram) Surigao Del Norte (Dendrogram)
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Southern Palawan (Limonite Variogram) Surigao Del Norte (Limonite Variogram)
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Southern Palawan (Saprolite Variogram) Surigao Del Norte (Saprolite Variogram)

Results & Discussion 



Results & Discussion

PMRC

2007

JORC

2016

NI 43-101 SURPAC

The Philippine Mineral 

Reporting Code 

Joint Ore Reserve 

Committee

National Interest 43-101



Results & Discussion 

PMRC

207

JORC

2016

NI 43-101 SURPAC SOUTH 

PALAWAN
The Philippine Mineral 

Reporting Code 

Joint Ore Reserve 

Committee

National Interest 43-101



Results & Discussion 

Particulars Southern Palawan Surigao Del Norte

Spacing (m) 50 x 50 75 x 75

Lim (Rel 90% CI) 10.30 11.50

Sap (Rel 90% CI) 21.00 13.80

Lim 
(Range/Sill/Nugget)

122.4 / 0.13 / 0.0059 328.65 / 0.11 / 0.029

Sap 
(Range/Sill/Nugget)

144.47 / 0.30 / 0.0974 251.63 / 0.126 / 0.097

Polygonal 10,780,003.00 56,459,471.98

Kriging 10,146,514.43 56,159,105.86 
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Comparative Grades 
per Cut-off

Saprolite

Attribute Cutoff Cumulative Volume

Cumulative 

Tonnes

Grade Above 

Cutoff

ni 0 27402890.63 24991436.25 0.99

ni 0.25 26899453.13 24532301.25 1.01

ni 0.5 26413359.38 24088983.75 1.02

ni 0.75 22942031.25 20923132.5 1.08

ni 1 13313906.25 12142282.5 1.21

ni 1.25 5172187.5 4717035 1.39

ni 1.5 733828.13 669251.25 1.58

ni 1.75 41718.75 38047.5 1.79

Limonite

Attribute Cutoff Cumulative Volume Cumulative Tonnes Grade Above Cutoff

ni 0 33914765.63 31167669.61 0.85

ni 0.25 33516328.13 30801505.55 0.86

ni 0.5 32529609.38 29894711.02 0.87

ni 0.75 23531718.75 21625649.53 0.96

ni 1 8462812.5 7777324.69 1.13

ni 1.25 1133671.88 1041844.45 1.36

ni 1.5 101250 93048.75 1.56



Concluding Remarks 

PMRC

207

JORC

2016

NI 43-101 SURPAC SOUTH 

PALAWAN
The Philippine Mineral 

Reporting Code 

Joint Ore Reserve 

Committee

National Interest 43-101

Estimation 

Variance

Regular Grid 

Spacing

Density # of 

Holes

Ore 

Thicknes

s
Total Tonnage 

(DMT)
Cost (PhP) Remarks

L S Mean

50m X 50m 1.32 1.18 169 20.57 10.14M 8,689,980.00 

25m X 25m 1.32 1.18 528 20.57 27,149,760.00 Total DH 676 (minus 148 of <15% Rel CI  Panels) 

25m X 25m 1.32 1.18 676 20.57 34,759,920.00 Total DH 676 

7,610,160.00 Savings for drilling excluding panels <15% Rel CI 

25m X 25m 1.32 1.18 528 13.30 17,558,640.00 Channel/Face Sampling for Saprolite Zones only with >15% Rel CI 

17,201,280.00 Savings for channel/face sampling excluding panels <15% Rel CI 

Kriging Variance

Regular Grid 

Spacing

Density # of 

Holes

Ore 

Thicknes

s
Total Tonnage 

(DMT)
Cost (PhP) Remarks

L S Mean

50m X 50m 1.32 1.18 169 20.57 10.14M 8,689,980.00 

25m X 25m 1.32 1.18 312 20.57 16,043,040.00 Total DH 676 (minus 364 of <15% Rel CI  Panels) 

25m X 25m 1.32 1.18 676 20.57 34,759,920.00 Total DH 676 

18,716,880.00 Savings for drilling excluding panels <15% Rel CI 

25m X 25m 1.32 1.18 312 13.30 10,375,560.00 Channel/Face Sampling for Saprolite Zones only with >15% Rel CI 

24,384,360.00 Savings for channel/face sampling excluding panels <15% Rel CI 

Note:

Density result from Mainex data

Density value for Saprolite (S) is the average of ESap (1.21) and RSap (1.14)

Estimated drilling cost @ 2,500PhP/m



Concluding Remarks

• Blocks falling within the MEASURED category based on calculation of RELATIVE 

ACCURACY using Estimation Variance for both LIMONITE and SAPROLITE may no longer 

require further infill drilling.

• Resource Estimation yields the following results:

• A comparative study with Palawan laterite shows that at 50m X 50m grid interval 

drilling there are blocks which fall under the MEASURED category while Surigao del 

Norte laterite shows similar signature at 75 x75m grid interval for both LIMONITE and 

SAPROLITE.

• Geochemistry of Surigao del Norte laterite yields possible boundary of LIM-SAP at Fe 

around 25% while a comparison from a laterite in PALAWAN ISLAND exhibits Fe at 

around 30% for the LIM-SAP boundary.

• Surigao del Norte laterites shows higher degree of homogeinity than Palawan 

laterites though of slightly lower grade at equivalent cut-off grades.
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