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The Stavely Project

D Stavely Project Area
= Seismic transects

Simplified Surface Geology
Recent Alluvial & Colluvial units

Newer Volcanic Group 6000000

Collaborative project undertaken to better understand the
Cambrian Stavely Arc in western Victoria.
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2009 Seismic Reflection Transects imaging the Cambrian aged Stavely Arc
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The Stavely Project

D Stavely Project Area
= Seismic transects

Simplified Surface Geology
Recent Alluvial & Colluvial units

Newer Volcanic Group 6000000

Collaborative project undertaken to better understand the
Cambrian Stavely Arc in western Victoria:

Murray Basin: Loxton Sand

Otway Basin: Brighton Group

Otway Basin: Otway Group
- Bacchus Marsh Formation

Rocklands Volcanic Group
- Devonian Intrusives

- Grampians Ranges
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The Stavely Project
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Traditional laboratory petrophysical data

I:I Stavely Project Area

®  Lab Density-Mag Susc data

Simplified Surface Geology
Recent Alluvial & Colluvial units
Newer Volcanic Group
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Stavely Project drilling
A 14 Stavely stratigraphic drill holes
completed in 2014/151 sonic and
diamond core tails
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Geotek Multi-Sensor Core Logger (MSCL)

Physical teek propeftiesimeastieda Mmagnetic susceptibility
A Gamma density (Bulk density)

A Electrical resistivity

A P-wave velocity

A Natural gamma
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Stavely MSCL Data Drill hole Stavely02 (4€ 159 m)
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Data Validation and Analysis

A Assign lithology and stratigraphy to measurements

A QC and validate data i from a total of 259,040
measurements a final dataset of 216,699 measurements
was derived.

A Summary statistics run on lithologies and stratigraphy for
all five individual properties.

A Cover: 6 stratigraphic units; 11 lithological units
A Basement: 12 stratigraphic units; 29 lithological units

Stratigraphy Density (g/cm?)

Median | Percentile | Percentile | Min | Max | Mean |Std Dev| Samples

25% 75%

Cover Units
Grampians Group 2.78 277 2.80 265 | 286 | 278 0.028 783
Otway Basin (all samples) 1.81 1.76 1.86 1.57 | 270 1.85 0190 366
Crayfish Group (Otway Basin) 1.1 163 1.76 1.57 1.87 172 0108 8
Heytesbury Group (Otway Basin) 1.80 176 1.83 158 | 217 1.80 0.077 265
Wangerrip Group (Otway Basin) 191 1.82 2.00 160 | 270 | 199 0.312 93
Newer Volcanic Group 268 258 272 194 | 281 264 0122 423
Cambrian Bedrock
Grampians-Stavely Zone
Bushy Creek Suite 258 250 263 219 278 | 257 0105 288
Glenthompson Sandstone 275 2.69 279 117 363 | 273 om4 5955
MSVC (all) 278 263 297 1.82 347 | 279 0.204 33671
MSVC ( excluding andesite) 297 2.87 3.06 184 | 347 | 297 0127 16517
MSVC (excluding andesite & gtz diorite) 299 2.92 3.07 184 | 347 | 299 0124 13813
MSVC (excluding gtz diorite) 273 2863 298 182 3.47 279 0.210 30967
Nargoon Group 272 2.4 281 1.41 296 | 257 0.316 2210
Stawell Zone
Moornambool Metamorphic Complex (all) 299 2.90 310 217 347 | 3.00 01é 7157
Carrolls Amphibolite (MMC) 310 3.05 315 217 347 | 3.08 0.099 3258
Lexington Schist (MMC) 290 287 293 276 | 320 | 290 0.059 2194
Magdala Volcanics 295 2.91 2.99 2.85 3.08 | 295 0.054 175

Lithology Density (g/cm?®)

Median | Percentile | Percentile| Min | Max |Mean | Std | Samples

25% 75% Dev

Cover Units
Basalt (Newer Volcanic Group) 268 2.58 272 194 | 281 2.64 0122 423
Clay (Otway Basin) 182 163 266 162 270 2.07 0.504 13
Coal (Otway Basin) 262 2.61 285 2.61 266 | 2.63 0.022 5
Conglomerate (Grampians Group) 279 277 280 27N 282 | 278 0.021 65
Gravel (Otway Basin) 17 163 176 1.57 187 172 0108 8
Marl (Ctway Basin) 181 178 183 17 193 1.81 0.041 146
Sand (©tway Basin) 197 192 263 1.82 269 | 215 0.344 17
Sandstone (all) 278 275 280 158 | 286 | 264 0.350 837
Sandstone (Grampians Group) 278 277 280 265 | 286 | 278 0.029 718
Sandstone (Otway Basin) 177 172 182 1.58 217 179 0104 19
Silt (Otway Basin) 1.88 182 193 1.60 | 204 1.87 0102 58
Cambrian Bedrock
Grampians-Stavely Zone
Andesite 263 2.61 266 1.82 345 2.63 0101 17154
Basalt 295 2.90 300 2.07 330 | 284 0.093 1937
Breccia 292 2.89 295 2.39 301 2.91 0.064 247
Cataclastite 3.20 315 323 3.0 336 319 0.077 33
Diorite 308 2.96 312 2.95 3 3.06 0.077 13
Dolerite 308 3.03 an 279 347 3.07 0.072 804
Dyke-felsic 290 2.88 312 2.87 314 3.00 0124 10
Dyke-mafic 279 275 281 2.70 285 2.78 0.040 18
Fault-breccia 2.76 2.70 280 249 | 288 | 275 0.076 63
Gabbro-all 307 3.0 312 2.42 336 3.06 0.083 5590
Gabbro-olivine 313 310 316 2.65 3.36 312 0.068 e
Gabbro-pyroxene 3.03 2.99 307 242 | 333 | 3.03 0.074 3474
Granophyre 291 2.87 296 278 319 2.92 0.065 432
Lamprophyre 290 2.87 293 2N 299 | 2.90 0.044 176
Mudstone 189 178 213 170 220 1.98 0166 24
Porphyry 2.58 250 263 219 278 257 0105 288
Quartz-diorite 2.84 2.82 286 2.24 322 2.86 0.081 2704
Quartz-dolerite 3.00 2.93 306 2.65 332 2.99 0101 820
Sandstone 272 2.61 277 117 363 | 265 0.222 5366
Serpentinite 267 259 273 1.91 280 | 265 0110 418
Siltstone 279 275 282 130 | 296 | 277 on4 2775
Volcanic-breccia 293 2.88 298 2.08 | 319 2.93 0.082 2566
Volcaniclastic-all 292 2.88 295 2.76 307 | 292 0.051 855
Volcaniclastic-rock 2.88 2.86 29 278 301 2.89 0.038 126
Volcaniclastic-sandstone 292 2.89 296 276 | 307 | 292 0.052 729
Stawell Zone
Amphibolite 310 3.05 315 217 347 3.09 0.099 3258
Basalt 295 2.9 299 2.85 308 | 295 0.054 175
Schist 290 2.87 293 2.76 320 | 2.90 0.059 2194
Tuff 292 2.88 296 2.83 309 | 2.92 0.052 177




A couple of t hi n8ampling(litbtobogisal) diasr é

~ Over representation of measurements
from single or limited lithology.
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A couple of things to consideré.

Limited geographical Over-representation of measurements
locations (drill holes) from confined depth range.
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“If you don't reveal some insights soon, I'm going
to be forced to slice, dice, and drill!”
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The whole is greater than the sum of its parts!

Aristotle
384-322 BC



iData fusion is the process of integrating multiple data sources to produce

more consistent, accurate, and useful information than that provided by any

I ndi vi dual data source. o
Haghighat el al., 2016.



Single Property - Mean and Range

A Rock property data typically displayed as box plot

A Single representative mean/median value with range
ol | A Lacking geological context
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Single Property - Probability Distribution

A Better definition of property value distribution
> (multi) bi-modal; skewness etc.

A Particularly when describing a stratigraphic unit comprising multiple lithologies

A Large sample size acquired by MSCL is ideal
A Limited geological context
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Multivariate Data Fusion i Geological Differentiation

Nargoon Group
Samples: 2210
Minimum 1.41

{ NargoonGp- Density I 2o parpantle: | 2 40
4 75th percentile: 2.81101
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Std. deviation: 0.31636
Variance: 0.100083
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A Coincident multiple property data acquired
MSCL scanning enables multivariate data
fusion

A Spatially coincident multi-property data
provide additional information g

A Allows lithology / stratigraphy differentiation

10

| Magsusc(Sl xllé)

a I Siltstone I
] Sandstone

I
4 2.6 2.

I I
1.6 1.8

Dénsity



Multivariate Data Fusion i Geological Differentiation
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Multivariate Data Fusion T Spatial Correlations: Basalt
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Multivariate Data Fusion T Spatial Correlations: Basalt
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Multivariate Data Fusion i Trends

Resistivity
10
- aaea docasad PR

0,13Rensity1

Mount Stavely Volcanic Complex

A Mag Susc vs Resistivity trend
reversal

A Potentially indicating multiple
processes controlling the MagSusc ( #1043 R0}
relationship between properties?
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Multivariate Data Fusion i Property Estimations

Volcanic breccia (MSVC)

Depth:
A Estimation property using Red 1 shallow
relationship to another known Blue i deep
property

A Probabilistic vs Deterministic
approach
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