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Compilation of the regolith
digital layer

1~100k papéﬁCAD Serles maps

1 250k surface geQIogy
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Simplitying and recoding from old to new

REVISED CLASSIFICATION SYSTEM FOR REGOLITH
IN WESTERN AUSTRALIA, AND THE RECOMMENDED

APPROACH TO REGOLITH MAPPING

@) e

GSWA Record 2013/7

GSWA regolith

classification system
expands Anand et al.
1993 RED scheme

1st — landform

2nd — composition

3rd — parent

Webb 1:250 000

Simplify codes
to 1st and 2nd
qualifier

e.g. ferruginous
duricrust
derived from
monzonite
_Rr-f-pm _Rr-f
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Translate ‘old’ codes

narratives to current
regolith record system, e.g.
Czl various narratives;
according to map scale, and

person mapping

Sand, silt, clay; minor gravel: alluvial and |_A
Clay, silt: alluvial and lacustrine A

Sand, silt; minor gravel: mixed alluvial anc_Aa
Calcareous sand, partly oolitic: coastal aec_Bd
Red sand, fine to medium; minor silt: aeol _E

Laterite, pisolitic or massive: pedogenic |_Rr-f

Silty clay, black organic dlay: tidal flat and |_Tm
Clay, silt, sand; minor salt: supratidal mud _Tu

Calcareous and quartzose sandstone, fine _X-k-s
Sandstone, fine to very coarse; mudstone _X-l-s

sandstone, fine to medium, well-sorted; |_X-l-s
Sandstone, fine to coarse, poorly sorted; r_X-I-ss.
sand, silt; minor gravel: alluvial and aeoliz_Aa

Clay and silt: black soil _Aa-ch

Quartzose sand, shelly in places: beachric_Bb

Calcrete, minor chalcedony: evaporitic pei_Rr-k-k

silty clay, black organic clay: minor salt: tic_Tf
Clay, silt, sand; minor salt: supratidal mud _Tu

Mudstone, sandy mudstone, laminated to_X-c-s
Mudstone, calcareaous, fossiliferous; sanc_X-k-5

Mudstone, calcareous, micaceous; limesti_X-k-s

Sandstone, fine to medium; interbedded | _X-I-s.

CODE DESCRIPTN NEWCODE JNCODE

5015;Cza
£5202,0a

£5106,Qa

e5106;,Qb
f5113;0d

£500L,Q

£4904;0Qa/Tt

5010;Qa
5016;Qa
5015;Qa
£4904;0a
e5209;Qa
£5202,0a
f5006;0b
i5105;Qpv

£4904;0pw

fs113;0r
i5005;0ra

5107;Qs

€5106;Qs

f5011;Cza

SYMBOL

Cza; Alluvium - partly consolidated silt, sand, and
eravel

Qa/Pza; Alluvium

Qa; Sand, silt, clay; minor gravel: alluvial and
lacustrine

Qp; Clay, silt: alluvial and lacustrine

Qd; Clay, silt, sand

Q; Deposits of mixed or uncertain origin--alluvial,
colluvial, elluvial and eolian clay, silt, sand and gravel
Qa/Tt; Alluvium: deposits of Gascoyne River--clay,
silt, sand and gravel

m - unconsolidated silt, sand and gravel
Qa; Alluvium - unconsolidated silt, sand, and gravel
Qa; Alluvium: deposits of Gascoyne River-clay, silt,
sand and gravel

Qa; Alluvium-unconsolidated silt, sand, and gravel
Qa?; Alluvium

ap; Alluvium. Unconsolidated sand, gravel and
pebbles; over kunkar o granite

Qpy; Alluvium of mature drainage

Qpw; Areas subject to intermittent flooding; mixed
alluvial and eolian - sand, silt and elay, minor pebbles
Qr; Mixed gigai and gravel flood plain; low slope
deposit

Qra; Alluvium: mud, silt and sand

Qra; Alluvium-clay, sand and loam

s; sand, silt; minor gravel: alluvial and aeolian

s; sand, silt; minor gravel: mixed alluvial and
aeolian

Cza; Alluvium - partly consolidated silt, sand, and
gravel; old alluvium dissected by present-day
drainage
Cza; Alluvium--clay, silt, sand and gravel, partly
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Landscape = rock type + rock structure+climate+weathering+erosion

Time

E Barkly-Tanami Plains Province
|:| Central Australian Ranges Province
E Kimberley Province

|:| North Australian Plateaus Province
E Nullarbor Plain Province

- Pilbara Province
|:| Sandland Province

|:| Western Coastlands Province

Yilgarn Plateau Province

‘Old’ mapping codes

Physiographic units are equivalent to tectonic units
for lithostratigraphic units
Lithstrat A-cib-YEG
Regolith _Rs-ck-pg-PIP (100k, 250k)
_Rs-ck-PIP (500k)

Current regolith | Simplified to 1st and 2nd | Physiographic units

codes GSWA order qualifier suffix (Pain et al., 2011)
Record 2013/7

Ama
Amphibolite

Cczk
Calcrete on cemented colluvium derived from
ultramafic rock

CzCb
Colluvium; dissected gravel deposits derived from
Fortescue Group

Xmm _X-m _X-YIP
Rku _R-k _R-k-PIP
Clm _CAl _C-I-PIP

Table 1. An example of code conversion to the current Regolith Record 2013/7 including the physiographic province suffix




Semi-automated spatial downscaling

Aggregation
Performed in GIS environment using in-house build
aggregation tool for ArcMap

* Define and isolate geological units to be
aggregated
Aggregate units with desired size and distance
from each other
Preserve alluvium

Map Scale 1:100 000 | 1:250 000 | 1:500 000
Polygons in m? 12 000 75 000 300 000
Width in m 100 250 500
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Generalisation
Using GeoScaler tool for generalizing surficial and geology maps * Requires ArcGIS Spatial Analyst/ArcInfo licenses

* Developed at LNC ( Labaratorie de cartographie numerique et de ) E!lmera.tes microfeatures _, ,_Y‘_J,l.‘?;
photogrammetrie), Quebec Division, Geological Survey of Canada * Simplifies polygon contours |

(Hout-Vézina et al., 2012) ¢ Manual editing for edge fitting and topology cleaning




1:500 000 State Regolith Map over the Yule map sheet;
2003 edition

* largely from 250k map sources

* manual drawing

* generic regolith codes

* very rasterized

1:500 000 State Regolith and IBG maps over the Yule map sheet;
2019 edition
* all regolith coverage available at 100k scale [
* revised regolith classification scheme
* compiled using an automated algorithm for polygon
generalization
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1:500 000 State Regolith Map over the Yule map sheet;
2003 edition

1:500 000 State Regolith and IBG maps over the Yule map sheet;
2019 edition




* For performance purposes, large polygons have been split along the 250 000 margins, creating long linear
lines in the map
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REGOLITH GEOCHRONOLOGY

Collaborative project with John de Laeter Centre

* (U-Th)/He dalmg of iron oxlde minerals in lateritic duncrust

* To und hering, land: lution and p li

* The i of dating y Fe-oxides in ing sy
odating of duricrust from the Kimberley area (2016 pilot project)
odating of ferruginous duricrust from the Boddington gold mine (GSWA Record 2018/13)

history
has been

 Ternary KTU radiometric image of WA draped on
a digital elevation model (DEM), showing the
locations of ferruginous duricrust sampled for
dating

* Areas in blue and green represent the radiometric
responses for U and Th present in minerals such
as Z|roon and monazite, whlch are commonly

tochemical h

*Residual regolith, including ferruginous
duricrust, generally has high radiometric
responses for Thand U

Regional duricrust ages will be combined with the State regolith map:
« to highlight patterns and variation of ferruginous duricrust ages in WA
« to understand the evolution of landscape and past climatic conditions

« to detect the distribution of economic mineral signatures in the cover

Late Miocene — Pliocene plsolmc duricrust
nodules at Boddington gold mine

Nodules: 5.8 = 1.3 Ma

Miocene duricrust in the Kimberley, with
cement younger than nodules

Nodules: Miocene, 22.4 - 10.4 Ma
Cement: Late Miocene - Pliocene, 6.7 — 2.3 Ma
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Geological Survey of
jestern Australia

GSWA s currently

REGOLITH-LANDFORM

DIGITAL LAYER

ucing a seamless State 1:500 000

regolith-landiorm digital layer of Western Australia, which will ba
available on GecView WA and complement the current Stata

1:500 000 inte

the State 1:500
combination of seamless 1:100 000 project

rprelad badrack geology ayer. The compilation of
000 regolth-landiorm Iayer invohves tha
geology layers.

(where available), 1:250 000 scale 1&t edition surface geology.

(aggregation and generalization) and the regalih units o be re-
coded to comply with the current system used by GSWA
(GSWA, Record 2013/7). The required steps to compile this
digital layer are ilustrated below

RE-CODING

Recading requi tion o e curent "
Syste, 35 per GSWA Record 20137 The unil codes willbe composed

ofa primary
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GENERALIZATION
Riesalving the ‘small polygars’ groblem.
Genersization noles eding e loyrs gl e work a7 pohgon

Geascaler Arc GIS

ygors Ihat recuire the gendrslizalion process

for the desired map scale is ilustrated in Figure 4.
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APPLICATION OF PASSIVE SEISMIC
AND AEM TO 3D PALEOCHANNEL IMAGING:
CAPRICORN OROGEN

INTRODUCTION ( =
The aim of this project s to use multiple geophysical methods in S ; ==
conjunction with drilling nfovmamn to produce a 3D model otm =
stern e e e
Australia (Fig.1). The et landscape Dicsrol] J
studies and groundwater exploration.
s
e
ACQUISITION i o
In August 2018 the Geological Survey of Westem Australia %fﬂ’-
acquired shallow passive seismic data over the Yangibana —
regional magnetic and airbome electromagnetic data (AEM). The R
acquisition was carried out using the single station HVSR [[o—ane]
(horizontal-to-vertical spectral ratio) method with Tromino® =
instruments (Fig. 2). Data were acquired over nine traverses, with 12
seven traverses crossing the from the = T
magnetic data. The remaining two traverses follow sections of two {95 1, B o I o ewoeat
The acquisition parameters were: (5 i
s il il =) SWAC13 (drlicore constrained) e oy
« 100m spacing between stations y -
« Line lengths between 2000 and 5200 m - L T
LI il -
ol : S R Gy b
were used to groundtruth HVSR measurements and to obtain R 1 = & §3- el o=
velocities for HVSR measurements that lacked drillcore or AEM Arptus poc | = ]s
control. Drilicore data were provided by Hastings Technology 3 @2 L.
Metals Limited. o= ==
1 b4 40s ul L .
% = o
b) SWMBO00S (drillcore constrained)
HIY Spocra Voo sodd g ecay )
- B e
E i_ 5: &
“i=s Bj
Sl =
4= = P
“ e or— |
PRELIMINARY RESULTS
The passive seismic method is a HVSR method that uses three-  [c) SWMBO007 (drilicore constrained)
component measurements of ambient seismic noise to determine
ohiak 3 H1vspacs Vet st Oty ssokay
Figure 3 shows a series of measured H/V spectra, where peaks > 1 fro—
indicate an acoustic impedance contrast at depth. In a simple two Seaistest] o [ REOED
layer earth = o= 2 f
between two different geckonical unlts Incividial peaks inicats Angluce Spcs 4| & . ; i
. Shea = o=
required to derive depth eshlmtss from !hs frequencies. Vs were - o s W, Al B — 20 T o
estimated using the depth measurements from the drilihole sites | ] 4
(Fig. 3. a-c) and the equation relating frequency (fz), Vs and | | s [ — -
thickness (h) asf, =V,/(4h). —= = E
Figure 3 a-c sh ison between HIV i
with |d) Traverse 7, station 26 (no drilicore constraint)
depths constrained by drilcore data, show that the acoustic R i
betwosn the regalith -
unitand he model p
are 280-360 mis for the regoinh unit and 520-700 mis for the o | ey
that the upper layer A=
(regolith) velocities and frequency of the response are crucial 4= 82 i
parameters, while the lower layer (granitic basement) velocities o=
have minimal effect on the synthetic model response. The Vs 428
obtained fram consirained models have boen epplisd to HVSR q ==
to obtain the depth to 4
thebasementof 85mat stalion 25, traverse 7 (Fig. 3d). —

The two coincident AEM lines have been inverted using Intrepid Figures.
Geaphysics 2.5D inversion code. Figure 4a shows the first vertical tvee-compenent smolitude spectra. velocky model, and avadable drilcore logs: 3) HVSR
derivative of total magnetic intensity data in map view and Measurements &t il SHC S bl KO e e S b 5wk e
conductivity sections from 2.5D inversion of AEM data. In constrans romilcores.

conductivity section 1002601, the Yangibana_paleochannel is

ig.4b).

CONCLUSIONS

The HVSR measurements from three drillhole sites indicate that
mapping

the regolith and the granitic basement.

Drilicore data ive zone
showniin Flgure 4% mostlikely due o clays and sandy clays of the

which overlie granitic basement of
the Durlacher Supersuite. Another feature of the conductivity model
are less zones within the itself. These
Zzones appear to be associated with sand, which is typically non-
conductive.

The transition from a highly conductive to a non-conductive

basement derived from drilcore data. The AEM inversions wil be
integrated with the HVSR results to produce a 3D map of the
Yangibana paleochannel.

Hastings Technology Metals Limited are thanked for providing drilicore
information.
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