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Situated in Northern Queensland, Australia the Burdekin Riv-
er Catchment is one of the largest catchments in the state and as
such, impacts significantly upon the Great Barrier Reef shelf sys-
tem in terms of water, sediment and nutrient exports. Due to the
seasonal nature of rainfall in the region, these impacts are highly
episodic. In 1987 the Burdekin Falls Dam was constructed to pro-
vide a storage reservoir for irrigation downstream. The reservoir
was expected to act as a sediment trap and to clarify each year
during the dry season, however it fills and overflows during wet-
season flow events, which carry large amounts of fine suspended
particulate matter, and su!ers from persistent turbidity
(>45NTU in the dry season).

To investigate the source of sediment entering and persisting in
the reservoir we are examining sediment mineralogy, trace ele-
ments and isotopic signatures (87Sr/86Sr, with 144Nd/143Nd results
pending) in benthic and suspended sediment samples collected
from each of the Burdekin Dam’s two major sub-catchments
and the reservoir. Mineralogical data indicates that the high tur-
bidity relates to fine clay minerals generally <10 lm in size (kaol-
inite, smectite, illite/muscovite) and that the mineralogy of
sediments from the two main inflowing rivers is similar and repre-
sentative of catchment geology.

Using integrated ICP-MS and TIMS techniques we have mea-
sured the trace element and radiogenic isotope signatures of a
number of sediment samples. 87Sr/86Sr ratios of benthic sediments
from the Suttor/Belyando catchment are characterised by lower
Sr concentrations and higher 87Sr/86Sr ratios in contrast to the
higher Sr concentrations and lower 87Sr/86Sr ratios in Upper
Burdekin sediments. Reservoir sediments fall along a linear mix-
ing line between the two catchment end-member compositions
but lie closer to that for the Burdekin river sediments. Our data
indicate that material from the Burdekin River dominates deposi-
tion within the impoundment, and may indicate that it is the Sut-
tor/Belyando catchment clay fraction that contributes most to the
turbidity associated with the dam reservoir.
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The 179 ± 2 Ma (Belousova et al., 2001) Timber Creek 01
Kimberlite (TC01) pipe intrudes into Proterozoic sediments of
the Victoria River Basin, Northern Territory, overlying the con-
cealed and little understood North Australian Craton. The near-
est known diamondiferous intrusion is the Argyle Lamproite
(245 km to WSW) within the Halls Creek Mobile Zone. Over
17,000 diamonds (>1.0 mm) have been recovered from incomplete
examination of 3800 tonnes of Timber Creek kimberlite.

An infrared investigation on both chips and whole stones
shows that the resorbed TC01 diamonds span a large range of
nitrogen concentrations, from 23 to 3090 ppm. A second chip
from the diamond with the lowest N concentration returned 32
atomic ppm N, indicating this diamond is a low level Type I, as
opposed to Type II with no nitrogen. The Argyle diamond popu-
lation includes 11% of this Type II diamond, and nitrogen con-
centration ranges up to 2000 ppm (Viljoen, 2002). Repeats
analyses of two diamonds show consistent N concentrations
(within 10 ppm N) and consistent aggregation states. One dia-
mond from the Timber Creek 04 Kimberlite dyke recorded
919 ppm total N and 100% IaB, within the range of the TC01 dia-
mond population. Virtually all the nitrogen in TC01 diamonds is
in the fully aggregated state (Type IaB). The mean B state is 94%,
the lowest was 59%, and 40% of the diamonds record fully aggre-
gated (100% IaB) state. Even the very high-N (3090 ppm N) dia-
mond is 96% aggregated, as is the very low-N (23–32 ppm N)
diamond with 100% aggregation. Assuming a similar diamond
crystallisation age to Argyle (1.55 Ga, Richardson, 1986) the cal-
culated diamond mantle residence temperature ranges from 1138
to 1575 !C, with an average of 1343 !C. This is significantly higher
temperatures than Argyle with 1085 to 1366 !C Viljoen, 2002).

The spectra peak associated with active hydrogen is observed
in 76% of the TC01 diamonds, compared to 59% at Argyle (Vil-
joen, 2002). Platelets occur in 76% of the diamonds, and abun-
dance is strongly correlated with ppm N.

The TC01 diamonds can be distinguished from Argyle dia-
monds as a separate population by infrared investigation.
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