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8 Abstract

9 The provenance of sediment with heavy mineral suites containing garnets with low-grossular and high-pyrope contents is

10 enigmatic. Such garnet assemblages characterise sediments in many basins worldwide. They are especially common in the

11 sedimentary basins around northern Britain, but their source cannot be identified in adjacent basement rocks. This paper

12 documents garnet populations in beach, dune and river sands from southern India, which almost exclusively comprise low-

13 grossular, high-pyrope garnets. These are derived from the high-grade (granulite facies) metasedimentary and charnockitic

14 rocks that form the basement in this area. By analogy, similar lithologies are inferred to source sediments with low-grossular,

15 high-pyrope garnet assemblages seen elsewhere. In the case of the sandstones of northern Britain, the most likely location of

16 such material is considered to be Greenland. D 2002 Published by Elsevier Science B.V.
17
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19
2021 1. Introduction

22 Mineral–chemical analysis is now an integral part

23 of many heavy mineral provenance studies. Mineral

24 chemistry is rapidly and accurately determined by elec-

25 tron microprobe analysis, and, when used in conjunc-

26 tion with conventional (optical) heavy mineral data,

27 provides sensitive information on the mineralogical

28 composition of sediment source rocks (Morton, 1991;

29 Morton and Hallsworth, 1999). Mineral–chemical

30 studies are applicable to a wide range of detrital heavy

31 mineral species, including pyroxene (Cawood, 1983),

32 amphibole (Mange-Rajetzky and Oberhansli, 1982),

33 epidote (Yokoyama et al., 1990), tourmaline (Henry

34and Guidotti, 1985) and opaques (Grigsby, 1990; Basu

35and Molinaroli, 1991).

36Of all mineral groups used in mineral–chemical

37studies, however, garnet has proven to be the most

38useful to date. This is because garnet has a wide

39potential compositional range, with solid-solution be-

40tween seven principal end-members, shows signifi-

41cant differences in composition between different

42types of garnet-bearing lithology (Wright, 1938;

43Sobolev, 1964; Rub et al., 1977), and is relatively

44stable during burial diagenesis (Morton and Halls-

45worth, 1999). Garnet geochemistry was initially used

46to constrain North Sea sediment provenance (Morton,

471985), but has subsequently been applied in prove-

48nance studies worldwide. Areas where the method has

49been applied include the Pennine Basin of England

50(Hallsworth and Chisholm, 2000), the North Sumatra
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