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The composition of terrigenous sedimentary rocks contains important information
which allows to identify their provenance and the tectonic setting of their respective source
rocks. Especially the development of detailed geochemical analytical techniques has
improved our ability to discriminate ancient sedimentary suites and their respective tectonic
setting. However, to investigate clastic rocks from an etiological point of view, it is necessary
to accumulate a comprehensive database on the hinterland and the clastic material brought
from it. This study focuses on a modern sedimentary basin with sediment influx from a
variety of distinct sources. Several analytical approaches have been employed to provide a
comprehensive “source to sink” dataset instead of only using one single analytical method.
This paper reports a detailed geochemical and mineralogical study of modern river mouth
sediments around Lake Biwa using geochemical analysis and heavy mineral analysis in order
to link sediment characteristics with potential source areas.

Sediment samples were collected from the mouths of 17 rivers entering Lake Biwa.
The area around Lake Biwa consists of Mesozoic and Paleozoic Tamba terrane rocks, late
Cretaceous to Paleogene granitoids and ignimbrites, Miocene marine sediments (Ayukawa
Group), Pliocene to Pleistocene non-marine sediments (Kobiwako Group) and late Pleistocene
to Holocene alluvium. Each of the 17 rivers traverses variable proportions of basement source
rocks and these rivers were divided into three groups based on the geological distribution in
their catchments: Group 1 — alluvium derived; Group 2 — mainly granitoid derived; and



Group 3 — Tamba terrane derived. Heavy mineral analysis and geochemical analysis were
performed on unconsolidated estuary sediments.

Heavy minerals were distinguished using optical microscopy and X-ray micro
analyzer. As a result of heavy mineral analysis, the following points were clarified. Heavy
mineral assemblages of the three groups are characterized by the presence of amphibole in
Group 1, ilmenite in Group 2, and Fe-oxides in Group 3. A good relationship exists between
the heavy mineral assemblages in the sediments and the phases present in their sources.
However, some anomalies occur, with over-representation of amphibole, clinopyroxene,
ilmenite and Fe-oxides in individual samples. These anomalies would reflect the
physiographic configuration of the lake, and local hydrological and climatic factors. These
factors may also influence heavy mineral assemblages in older sequences, especially in
fluvio-lacustrine environments.

In the geochemical analysis, the author attempted to compare the numerous
published geochemical data of granitoid and Tamba sedimentary rocks, which are the two
major source regions in the study area. Group 2 sediments are characterized by depletion in
MgO, CaO, Na20, Cr, Ni, Sr, V and show enrichment in Rb relative to average upper
continental crust (UCC). Group 3 sediments show lesser depletion in CaO, Na20 and Sr, but
are richer in ferromagnesian elements, with contents closer to UCC. Group 1 samples, the
source sediments of which were themselves derived from Groups 2 and 3 sources, show
intermediate and more diverse compositions. Established geochemical diagrams show that
while the sediments generally retain the geochemical fingerprints of their source rocks,
significant shifts in composition have occurred due to source weathering and recycling.
Sorting and heavy mineral accumulation have less effect, although some Group 1 samples
show zircon concentration, probably due to reworking of alluvium which was mainly derived
from granitoids. Group 3 samples also show V enrichment, possibly due to presence of
fine-grained magnetite and clays. The present study suggests that the chemical composition
of river mouth sediments is useful not only for its provenance research but also for the
interpretation of weathering and sorting processes.

The results of this comprehensive geochemical study show, that heavy mineral analysis
has an advantage when discriminating source rocks even if they are present as minor
geological units. On the other hand, the geochemical analysis has an advantage when
identifying the source of large geological complexes in the hinterland. Additionally, it is
possible to get some information about sediment liberation and flux such as source
weathering and sorting. The most effective method to understand the hinterland geology lies
in the combination of both, heavy mineral analysis and geochemical analysis.
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