





























5.7 Conclusions

Data for the 5 prospects are summarized in Tables 8 - 11. The 3000 and 2400 mN prospects have
- shallow alluvium, with deeper transported cover at the other sites (Table 8; Figure 94). Of the more
| deeply covered prospects, the O mN prospect has less alluvium (and less total regolith) than the 1600

and 800 mN prospects, probably because it is on the margins of the palacochannel. Although the
,,,,, weathering front is deeper beneath the palacochannel, the residuum, particularly the oxide horizon, is
‘ significantly thicker at the 2400 and 3000 mN prospects.

- Table 8: Regolith horizon thicknesses for Mt. Joel

Mean thickness (m)
,,,,,,,, 3000 2400 1600 800 0
Alluvium 7.5 104 60.3 60.1 20.5
Oxide 59.9 57 26.5 339 19.6
Transition 26.9 24.4 30.7 18.8 25.8
Alluvium — 3m 4.5 7.4 57.3 57.1 17.5
Interface 6 6 6 6 6
“Leached zone” 19.2 35.5 47 - -
Lower Oxide / Oxide 37.7 18.5 18.8 30.9 16.6
~ Transition 26.9 24.4 30.7 18.8 25.8
- not applicable
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Figure 94: Regolith boundaries at Mt Joel.

Close analysis of Table 9, along with the various plots presented in Sections 5.2 - 5.6, indicates major
variability in Au distribution between sites. Much of this variability is presumably related to primary
variation in Au concentrations, as indicated by the close agreement with the patterns for quartz
distribution for all prospects except 800 mN (Table 10). The Au concentration in the transition is
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always greater than or equal to that in the rock, consistent with an residual enrichment of 1.5 — 2 times
during weathering, overprinted on a variability of approximately 50%. However, because of this
original variability, it is difficult to obtain reliable (as opposed to accurate) determinations of
enrichment. Relative Au contents in the transition and oxide horizons are even more variable. At the
3000, 2400 and, possibly, 1600 mN prospects there is a Au-poor zone in the upper oxide, for which
the lower boundary is lowering southwards (Table 11). Although at first sight, this data might suggest
a depletion front that is affected by the original groundwater flow path, the similarity of results for
quartz suggests that this “depletion” is primary.

Table 9: Calculated Au concentrations for regolith horizons at Mt. Joel.,

Mean Au (ppb)
Horizon 3000 2400 1600 800 0
Alluvium 20 35 18 23 38
Oxide 58 65 77 76 54
Transition 101 58 133 57 84
Rock 103 38 120 42 55
Alluvium - 3 m 15 27 17 19 32
Interface 29 59 44 111 78
Au-poor oxide 27 47 53 - -
Rest of Oxide 76 114 91 72 49
Transition 101 58 133 57 84
Rock 103 38 120 42 55
Depletion ratio 9 ) )
(Au-poor oxide)/(Rest of oxide) 35% 42% | 58%

- not applicable

Table 10: Calculated quartz vein contents for regolith horizons at Mt. Joel.

Mean Au (ppb)

Horizon 3000 2400 1600 800 0
Alluvium 0.7 0.8 0.6 0.5 0.5
Oxide 1.4 1.8 1.8 1.0 1.7
Transition 1.6 1.5 2.1 1.9 33
Rock 1.5 1.1 1.5 2.5 1.0
Alluvium -3 m 0.6 09 0.5 0.5 0.5
Interface 0.7 0.6 1.3 0.6 0.8

Au-poor oxide 1.1 13 1.5 - -
Rest of Oxide 1.6 3.0 1.9 1.1 1.9
Transition 1.6 1.5 2.1 1.9 3.3
Rock 1.5 1.1 1.5 2.5 1.0

Depletion ratio 9 ) 3

(Au-poor oxide)/(Rest of oxide) 66% 42% | 80%

- not applicable



Table 11: Median elevations of regolith boundaries for Mt. Joel

Median elevation (mRL)
Boundary 3000 2400 1600 800 0
Depletion front (mRL) | 450 432 4147 - -
Unconformity 473 471 422 419 461
BOCO 412 417 395 388 444
Weathering front 387 390 365 368 411
- not applicable

It is of interest to note, that in the absence of quartz data, the lower Au contents of the upper oxide
zone in the three northern prospects could easily be postulated to be due to weathering effects. Such
effects should be taken into account in investigating other sites, particularly in areas such as the

northern Yilgarn, where redistribution is commonly expected to be minor.

There is however, significant Au enrichment along the interface between transported overburden and
the oxide, strongest at the 800 and 0 mN prospects (Table 9). This is presumably because the 800 and
0 mN prospects have a lateritic cover, giving rise to enrichment at the palaeosurface. The higher Au
concentration in the alluvium for the O mN prospect is possibly due to the greater relief of the

palaeosurface giving rise to contamination of exotic cover with local sources of Au.
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6  DISCUSSION AND CONCLUSIONS

The Mt Joel prospect provides a useful site to test MVS calculations of Au concentration, enrichment
and depletion in regolith and rock. Section 4 compares previous studies using raw data (Porto et al.,
1999) with MVS, checking the validity of the MVS VOLUME_AND_MASS calculations. The MVS
calculations can be, and are being, used extensively (Britt and Gray, 1999; Gray, 1999; Sergeev and
Gray, 1999). In contrast, raw data calculations are extremely time-consuming and only possible with
well-controlled, well organized and straightforward logging schemes, such as the GCM scheme used
at Mt Joel (Section 3.2). Thus, the generally excellent agreement between raw data and MVS
calculations (Section 4), particularly when data are viewed as a function of depth, is very
encouraging.

There are, however, differences in results between the two methods. The MVS data tend to be
smoother than the raw data, probably reflecting averaging of data across the sample area. The
proportionally lower concentrations for the MVS data, relative to the raw data, most probably reflect
the spatial bias of the drilling. The MVS method appears less effective at defining high contrast
boundaries, such as the Au-enrichment at the unconformity, although this interface enrichment is still
clear. Comparison of results from “normal” gridding (2.5 m RL spacing, calculations for 3 m slices)
and “fine” gridding (0.5 m RL spacing, calculations for 0.5 m slices) indicate little improvement in
data quality at higher resolution. This may be partially due to problems in extrapolating regolith
boundaries and Au concentrations into parts of the gridded area with low densities of drilling.

The Mt Joel prospect represents sites where (particularly for the 3000 and 2400 mN prospects) Au
mineralization tends to be diffuse and there is a clear heterogeneity in the primary Au grade, making
calculations of depletion and/or enrichment difficult. In addition, similarities between prospects (e.g.,
the 3000 and 2400 mN prospects and the 800 and 0 mN prospects) provide an opportunity to cross-
check hypotheses. Having indicated the MVS calculations to be accurate and comparable to raw data
calculations, individual calculations for each prospect (Sections 5.2 to 5.6) and compilation of critical
values (Section 5.7) show the major features to be:

(1) major vertical variability in Au concentrations commonly correlated with variation in quartz
content, presumably reflecting primary variation;

(ii) approximately 1.5 — 2 x residual enrichment of Au in the transition;

(iil) a relatively Au-poor zone within the upper oxide at the 3000 and 2400 mN prospects. The
- base of this zone varies from 450 mRL for the 3000 mN prospect to 432 mRIL. for the
2400 mN prospect and, possibly, 414 mRL for the 1600 mN prospect. This variation is
significantly greater than any variation in regolith boundaries between the two prospects, and
appears to be primary;

(iv) a marked interface enrichment, most clearly observed for the 800 and 0 mN prospects where
lateritic residuum has been retained;

(v) generally lower Au concentrations in the transported cover than in residuum. The highest Au
concentrations in transported material occur in the 0 mN prospect, possibly because it is an
area of greater palaeo-relief and the exotic transported material could be more readily
contaminated by local sources of Au.

Thus, MVS calculations of Au concentrations within the regolith and bedrock have been
demonstrated to agree well with previous calculations based on raw data. MVS calculations are also
at least partially successful at determining regolith redistribution patterns of Au at a problematical
site.
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