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Introduction 
 
The Gold Anomaly (GOA) exploration program for its Croydon project has been stalled 
since 2008. The project grew from two original magnetic targets denoted A1 and A2 that 
from drilling are related to sub-economic base metal mineralisation associated with 
remanently magnetised pyrrhotite and were identified in the 2000 Isa-Georgetown GSQ 
airborne geophysical survey and subsequently targeted on surface magnetic follow up.   
 
Additional ground geophysics carried out during 2007 were a 330 sq.km block of detailed 
gravity encompassing the A1-A2 region and IP coverage of the A2 anomaly that revealed 
encouraging chargeability and resistivity anomalies.  
 
Several additional prospective magnetic targets were identified from the Isa-Georgetown 
aeromagnetic data (A3 to A13). That exercise was extended west to the then recent GSQ 
Croydon airborne geophysical survey (targets A27 to A34) as well as north (targets A14 
to A23) using widely spaced airborne coverage collected in the 1980’s. The additional 
gravity collected in the Wallabadah area in 2007 appears to have delineated an interesting 
residual anomaly NW of A2 which is earmarked for additional investigation. Should that 
prove positive other residual gravity indications represent possible prospective targets. 
 
Magnetics 
 
At the beginning of 2008 there existed two recent airborne magnetic and radiometric 
surveys sponsored by GSQ; the 2000 Isa-Georgetown survey flown with 200m and 400m 
line spacings and the 2007 Croydon survey flown at a 400m line spacing west of the Isa-
Georgetown survey area.  
 
Subsequently GSQ have flown the Normanton aeromagnetic and radiometric survey with 
a 400m line spacing that covers a large area north and west of the Isa-Georgetown 
coverage and which fills in a large proportion of the Croydon GOA project area north of 
Isa-Georgetown and north of the GSQ Croydon survey. 
 
Flight line data from all three recent airborne surveys were acquired from the GADDS 
web site and stitched as a single data set by empirically matching data levels for 
overlapping sections.  A coloured contour representation of the composite map is 
illustrated on Figure 1A and the same image on Figure 1B with target locations and 
boundaries of the separate surveys. As shown on Figure 1B, the Normanton survey 
extended only as far east as 660000E and to complete a rectangle encompassing all 
targets the 1980 Red River data at 1500m line spacing was included in the stitching. 
 
Figure 1B also shows that the project area is subdivided into three separate geographical 
zones – Wallabadah which includes targets A1 to A13 within the Isa-Georgetown survey; 
Miranda which includes targets A14 to A26 within the GSQ Normanton survey and 
Timora that includes targets A27 to A34 within the GSQ Croydon survey. 
 
  



Gravity 
 
Prior to 2008 the gravity coverage for most of the GOA Croydon project area was 
government data at a nominal 11km station spacing except for coverage south of 180 
latitude (8010000N) where data at a 4km spacing existed. Since 2008 the government has 
released new gravity coverage north of 180 latitude which has a nominal 4km station 
spacing. That recent gravity data covers an area equivalent to the GSQ Normanton 
airborne survey and therefore we now have virtually total coverage for the GOA project 
area at 4km. 
 
A coloured contour representation of the Bouguer Gravity that includes the open file 
Government data plus the 2007 GOA data, with selected target locations is illustrated on 
Figure 2A. In an endeavour to enhance that data, several regional fields were computed 
from the Bouguer gravity to provide possibly useful residual fields. One result using a 
ninth order regional is shown on Figure 2B. That result appears to enhance gravity highs 
and ridges. 
 
An interesting observation from both the Bouguer gravity and the ninth order residual is 
that most magnetic targets occur on gravity gradients flanking regional or semi-regional 
magnetic highs. Target anomalies A15 and A20 correlate with small residual gravity 
highs and targets A18 and A19 also may be associated with subtle residual gravity 
anomalies.  
 
 
Miranda Magnetic Targets 
 
For the previous (2008) assessment of geophysical targets within the GOA Croydon 
exploration project three magnetic targets were tentatively selected for the Miranda 
block. They were A15, A18 and A24 and qualitative selection as well as any quantitative 
modelling was based on 1980’s reconnaissance aeromagnetics carried out by the 
government with a nominal 1500m flight line spacing. Since then the Miranda block has 
been reflown as part of the GSQ Normanton survey with a nominal terrain clearance of 
80m and flight line spacing of 400m. That data was therefore acquired from the GADDS 
web site and the Miranda targets reviewed with the more detailed data. Of the 13 
originally identified targets, 8 (A14, A15, A16, A18, A20, A23, A24 and A25) were 
chosen for more detailed analysis – primarily to estimate likely depth, size and 
magnetism. 
  
The Miranda Magnetic targets A14 to A26 all occur within the GSQ Normanton 
aeromagnetic survey and tend to cluster into three groups. The aeromagnetic line data 
was therefore subsetted into three separate smaller areas to illustrate the character and 
semi-regional magnetic setting of individual anomalies.  
 
Figure 3 illustrates a coloured contour representation of the aeromagnetic data for a 
20000m x 15000m block centred at 610000E/8057000N which encompasses target 
anomalies A16, A17, A18, A19, A24, A25 & A26. The selected target anomalies are 



clustered around the margins of an approximately elliptical magnetic feature that is 
characterised by noisy data and indicates some geological complexity which extends a 
further 20km to the east (Figure 1).  A16 and A18 are discrete negative magnetic 
anomalies on the southern margin of the complex and A24 (positive high), A25 & A26 
(both negative lows) are located on the northern margin, A19 is a nondescript weak high 
in the western central zone. 
 
Target Anomaly A24 
 
The A24 anomaly is a magnetic high of about 80nT which is located within a 
magnetically busy zone of smaller highs and lows. It is a discrete feature centred at 
607700E/8063000N with northeast trending tail that may be associated with a linear 
structure. 
 
Various simple prismatic and ellipsoidal models were applied without any reasonable 
agreement to the field data and the best data emulation was obtained from invoking a 
vertical polygonal model that partly accommodates the northeastern anomaly extension 
(Figure 21). The model responses provide reasonable fits to the field results for a N-S 
flight line that intersects the anomaly peak and for three E-W flight lines (Figure 22) that 
cover the anomaly centre. 
 
Because of the other anomalies that occur adjacent to A24, it was not possible to obtain 
good fits to the field results elsewhere, to do so would entail invoking separate models in 
order to accommodate those peripheral anomalies. The E-W flight lines that cover the NE 
anomaly tail provide some agreement but the source geometry is clearly deeper than the 
model used. The vertical polygonal model used indicates a corrected source depth of 
about 120m and a magnetic susceptibility of 0.001 cgs. 
 
Target Anomaly A25 
 
The A25 anomaly is a small discrete magnetic low about 4km east of A24. The anomaly 
is almost circular with some E-W elongation, dimensions approximately 400m x 350m 
and amplitude of about 100nT. Being a negative anomaly it is associated with magnetic 
reversal and has been modelled by invoking a negative magnetic susceptibility. 
 
As illustrated on Figure 23, the A25 magnetic anomaly was modelled using a simple 
vertical prism model that extends to a depth of 2000m. Modelling on Figure 23 is shown 
for one E-W flight line 14271 at 8062930N and for a SW-NE profile (P1) interpolated 
from the gridded data. That result is a reasonable approximation to the field results and 
indicates a source depth of about 120m using a magnetic susceptibility value of -0.0013 
cgs. 
 
A similar result was derived by invoking an ellipsoid model with a steep plunge towards 
the southwest. That result is illustrated on Figure 24 and implies the possibility of similar 
source geometry at a corrected depth of about 120m. 
 



 
Miranda Summary and Recommendations 
 
What has emerged from this somewhat cursory and selective analysis of 8 Miranda 
targets is that most model at depths of 300m or more. It is unlikely that any targets at that 
approximate depth can be effectively investigated with conventional IP techniques as 
originally proposed. Possibly other electrical proofing may be applicable such as large 
loop TEM. 
 
Three of the targets above, A18, A24 & A25, do however model at manageable depths 
and they are recommended for further investigation by dipole-dipole IP.  Each is 
recommended to be investigated with a dipole-dipole IP traverse encompassing the 
magnetic anomaly with some provision for additional coverage if encouraging results 
emerge. 
 
Target anomalies A15 and A20 appear to correlate with small residual gravity anomalies 
and should therefore warrant further consideration in ongoing exploration. 
 
Conclusions 
 
The arrival and accessibility of the 2008 Normanton airborne geophysics as well as the 
updated gravity has enabled much improved geophysical maps of the GOA Croydon 
project region. Also the assessment and interpretation of magnetic target anomalies 
within the Miranda block has been able to be updated from work based on old widely 
spaced data, Interestingly the gross magnetic character of the Miranda area including 
target anomalies, is not overly different from the original old data compilation. The more 
recent data has however enabled a more accurate interpretation of individual anomalies 
and confirmed their location and thus negating the need for surface magnetic work. 
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Croydon Project - Geophysics  
A – Combined TMI contours of updated results 
B – Combined TMI contours + Target Locations & Separate Surveys 
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Croydon Project Geophysics  
A – Upated Bouguer Gravity + Target Locations  
B –  9th order Residual Gravity + Target Locations 
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Croydon Project Geophysics – Miranda Block 
TMI contours for data subset covering Target Anomalies A16, A17, A18, 
 A24,A25 & A26   
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Croydon Project, Miranda Block - Magnetic Anomaly A24 
A – TMI Contours + surface outline of Vertical Polygon Model  
B – Modelling Result – Fl 19331 (607700E) – Polygon Model 
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Croydon Project, Miranda Block - Magnetic Anomaly A24 
A – Modelling Result – Fl 14271 (8063330N) – Polygon Model  
B – Modelling Result – Fl 14281 (8062930N) – Polygon Model 
C – Modelling Result – Fl 14291 (8062530N) – Polygon Model 
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Croydon Project, Miranda Block - Magnetic Anomaly A25 
A – TMI Contours + Vertical Prism Model  
B – Modelling Result – Fl 14271 (8062930N) – Prism Model 
C – Modelling Result – Interpolated Profile P1 – Prism Model 
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Croydon Project, Miranda Block - Magnetic Anomaly A25 
A – TMI Contours + Ellipsoid Model  
B – Modelling Result – Fl 14271 (8062930N) – Ellipsoid Model 
C – Modelling Result – Interpolated Profile P1 – Ellipsoid Model 
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