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Abstract The rare earth element (REE) geochemical
composition of sediments from two cores were used to
investigate the provenances of the Late Pleistocene to
Holocene sediments of Cauvery delta, South India. The
chondrite-normalized REE patterns and bi-variant plots of
Th/Co vs. La/Sc and La/Th vs. Th/Yb indicated felsic
source of sediments. Chondrite-normalized plots of REE in
both cores are almost parallel and exhibit similar frac-
tionation ratio (Ce/Yb)y of ~ 8.2. Furthermore, persis-
tence in REEs patterns implies either uniform source rocks
and/or efficient homogenization of sediments during
transportation and deposition. Chondrite-normalized pat-
terns of the samples show enrichment of light rare earth
elements and flat pattern of heavy rare earth elements; such
patterns imply dominance of felsic composition rocks in
the provenance. Further, these samples show quite resem-
blance with Charnockites and Gneisses of Palani and
Kodaikanal hill areas. Chondrite-normalized REE patterns
of the Pleistocene sediments of Uttrangudi core show
similar abundance, fractionation, and Eu anomaly values as
of selected samples from Tertiary rocks near southwest part
of the delta. We attribute the increased input from this
region to the upliftment because of tectonic activity and
lowering of sea level during the Pleistocene.
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1 Introduction

The chemical and mineralogical composition of clastic
sedimentary rocks is the manifestation of composite
interactions of several variables, including source rock
composition, weathering, erosion, transportation, and sed-
imentation processes (Nesbitt and Young 1996; Singh and
Rajamani 2001b; Tripathi and Rajamani 2007; Mir et al.
2015, 2016; Abedini and Calagari 2015). From the erosion
of the source region until the final deposition, the sedi-
ments preserve the chemical signature of their provenance
rocks (Dou et al. 2016). The Rare earth elements (REEs) in
sediments are thought to be carried without showing any
loss (Taylor and McLennan 1985). REEs are comparatively
insoluble and found in low concentrations in sea and river
waters. REEs are not easily fractionated during sedimen-
tation and their patterns may provide a key to discovering
average provenance compositions (Singh 2009; Mir, 2015;
Garzanti and Resentini 2016). In addition, with similar
behavior, the REEs are expected to retain their pattern and
the ratios similar to their source rocks Fralick and Kron-
berg (1997). Factors that control the sediment load in rivers
include relief, channel slope, basin size, seasonality of rains
and tectonic activities (Chakrapani 2005). Relief plays an
important role making geographical differences in rainfall
distribution with windward side of mountains receiving
large amounts of rain while leeward sides receive very little
(Chakrapani 2005). In the studied area, the entire catch-
ment of the Cauvery River lies in the rain shadow zone of
south-west monsoon that is blocked by the Western Ghats
located towards the west. The major contribution of rainfall
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in this region is from the NE monsoon (Venkatesh and Jose
2007). The sediments derived by rivers from its catchment
region accumulate in coastal environments and form deltas
(Wright, 1977; Ta et al. 2002; Chu et al. 2006). The main
aim of the present study is to decipher the provenance of
the Uttrangudi and the Porayar sediment cores of the
Cauvery delta by using REEs and some immobile trace
elements like Sc, Th, Co, etc.

2 Geological and climatic setting

The River Cauvery originates in the Brahmagiri range of
the Western Ghats and flows 800 km to join the Bay of
Bengal by draining an area of ~ 87,900 km?. Elevation
varies from near sea level to around 1341 m above mean
sea level (msl) in the upper reaches. The catchment area of
the Cauvery River includes the northern greenstone granite
belt of Dharwar Craton (DC) and the Southern Granulite
Belt (SGB) separated by several N-S and E-W trending
major shear zones (Swaminath et al. 1976; Meissner et al.
2001). In upper reaches, the river flows through the
Dharwar Craton comprising of vast areas of Tonalite
Trondjehmite gneisses (TTG-commonly known as Penin-
sular Gneisses) (Fig. 1). Based on the nature and abun-
dance of greenstone belts, degree of regional
metamorphism and melting, and age of their gneissic
basement rocks, the Dharwar Craton has been subdivided
into the western (WDC) and eastern blocks (EDC)
(Chadwick et al. 1981, 2000). TTG type Peninsular
gneisses of WDC are ~ 3.4 Ga old (Meen et al. 1992;
Peucat et al. 1993) with major shear zones include Moyar,
Bhavani, Palghat, Cauvery and Attur (Raith et al. 1999;
Chadwick et al. 2000; Meisner et al. 2001). The SGB
forming part of Cauvery catchment is delineated by the
crustal-scale shear zones that have subdivided it into two
major blocks; the Northern Granulite Block (NGB) and the
Southern Granulite Block (SGB). The northern part of SGB
consists of Meso-Neo Archean charnockite massifs of
intermediate composition forming Nilgiri hills (NGH),
Biligirirangan hills (BRG) and the Shevroy hill massif
(Rajesh 2012), whereas the SGB consists of Palani-Ko-
daikanal massif of Madurai Block (MB). Cauvery River
traverses its path through the above lithologies types and
forms the delta east of Tiruchirrapalli with exposed older
rocks mainly of sedimentary origin bordering the present-
day Cauvery delta. Towards north, it is bordered by Cre-
taceous sediments consisting of conglomerate sandstone,
fossiliferous limestone, shale and the Tertiary upland for-
mations of the Mio-Pliocene age mainly consisting of
argillaceous, ferruginous sandstone and clay stones (Mei-
jeirink 1971). Presently, the Cauvery basin receives vari-
able rainfall during both southwestern (Indian summer

monsoon) and northeastern (winter) monsoons. Northeast
monsoon provides a greater portion of the annual precipi-
tation. Generally, the basin experiences sub-humid to semi-
arid climate. The western side of the catchment mainly
experiences southwest monsoon (June to September) and
northeast monsoon (October to December) falls on the
eastern side. The drainage basin receives an average annual
rainfall of 110 cm Sharma and Rajamani (2000). Most of
the annual rainfall along the western border is during SW
monsoon and accounts for 73% of annual water discharge
and 85% of annual sediment transport (Pattanaik et al.
2013).

3 Methodology

Two sediment cores were recovered by diamond/Tungsten
core drilling bit, involving a double-barrel core tube, from
Uttrangudi and Porayar locations of Cauvery delta (Fig. 1).
Uttrangudi (UG) core lies around 25 km inland from the
Bay of Bengal coast near Tiruvarur area (N 10°39’ 17.7", E
79°39" 42.2"). At Porayar (PR), core sediment was col-
lected around 2 km inland from the Bay of Bengal, located
North Karaikal region (N 11° 01’ 17.8”, E 79° 50’ 42.6")
with local elevation of the site around 2 m above mean sea
level. For grain size analysis, samples were taken after two
centimeters and analyzed by laser particle size analyzer
(Cillas 1190) pre-treated with excess 10% H,0, in a water
bath at 60 °C for 1 h to remove any organic matter. Based
on physical observations and textural analysis, 60 samples
were selected from both cores at different intervals for
major, trace and REE analysis. The bulk mineral analysis
was carried using X-Ray Diffractometer (XRD) and iden-
tification of bulk minerals was done by standard procedures
(Brindley and Brown 1980; Nesse 2000). For REEs anal-
ysis, sample digestion was carried out by NaOH and Na,O,
fusion method in nickel crucibles. Furthermore, REE sep-
aration and pre-concentration were done using HNO; and
HCI cation exchange resin (Bio-Rad AGS50-X8) column
(for details see Singh and Rajamani 2001la, b). All the
elements were analyzed using a JY ICP-AES (ULTIMA 2)
using international and laboratory standards and subse-
quently analyzed by ICP-AES. For major and trace element
determination, standard B-solution procedure of Shapiro
and Brannock (1962) was followed. Trace elements like
Sc, Co, U, Th, and Rb were analyzed by (Thermo scientific,
Xseries-2), ICP-MS. Both precision and accuracy for major
and trace elements are better than 2% and for REE, pre-
cision and accuracy are better than 5%. For low REE
samples (< 5 x chondrite) the precision was 5%—10% for
Ce and Nd. The precision on repeated measurement for Th,
Sc, Co, U Ta and, Nb is < 3% and the accuracy is better
than 10%. Radiocarbon dating and optically stimulated
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Fig. 1 Geological map of Cauvery Basin modified after (Santosh et al. 2009). Figure also shows the borehole lithology of two drilled cores

luminescence (OSL) dating was carried on same cores by
(Alappat et al. 2010; Srikant 2012; Singh et al. 2015)

4 Results

The Uttrangudi core sediments are of the middle to late
Pleistocene and the Holocene age, whereas the Porayar
core sediments are mostly of Holocene age, resting
unconformably over older Tertiary/Cretaceous sedimentary
rocks. Sediments of both the cores are composed of clayey
silt, silt, sandy silt to silty sand, and gravely to pebbly
sands. Colors in the sediments range from light brown,
dark brown, grayish, greenish grey, grayish brown, grayish
black to red. The presence of lateritic pebbles in the
Pleistocene units indicates increased sediment input prob-
ably from the local laterite capped Mio-Pliocene sandstone
and mudstone during Pleistocene which is exposed to the
west of the core location. In some places, dispersed mot-
tling is present whereas, some bands are completely mot-
tled. Quartz and feldspar constitute major primary minerals
whereas; smectite, kaolinite, and illite constitute the clay
minerals. Illite is present in the entire depth in Porayar
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location, whereas it is restricted to the Holocene in
Uttrangudi sediments and is absent in the Pleistocene
sediments.

The chemical results of REEs in sediments from
Uttrangudi and Porayar core are given in Tables 1 and 2
respectively with number associated with the sample
denoting the depth in cm. The total REE (3} _REE) con-
centration in sediments from Uttrangudi core ranges from
52 to 246 ppm with an average value of 157 ppm. The
average » REE concentration of sediments in Porayar site
is 136 ppm ranging from 46 to 215 ppm except one sample
at 8.3 m having a value of 270 ppm. The variety and
concentration of REEs are higher in the Uttrangudi sedi-
ments. As expected, the concentration of most individual
REEs shows good correlation with each other and with
> "REE in both cores. In Uttrangudi sediments the corre-
lation coefficient (r) is 0.81 between La and Ce and 0.99 in
the case of Sm and Gd. Similarly, it is 0.93 between Ce and
Eu, and 0.99 between Gd and Yb in Porayar sediments. The
range of ratios such as (Ce/Yb)y, (Ce/Sm)y and (Gd/Yb)y
ratios of Uttrangudi sediments is 7.4 to 10.9, 2.5 to 4.0 and
1.4 to 2.7 respectively, except for three samples at 22.45 m,
23.28 and 23.88 that have lower (Ce/Yb)y values of 3.5,
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Table 1 Rare earth element (REE) in (ppm) abundances along with chondrite normalized ratios of samples from

Eu* = Bun/(Smy x Gdy)'? (McLennan 1989)

Uttrangudi borehole.

Depth La Ce Nd Sm Eu Gd Dy Yb Lu TREE La/ Ce/ Eu* La/ GD/ Ce/ Silt Sand MUD

Yb  Yb Sm Yb Sm (%) (%) (%)
UG 83 83 547 1159 449 93 21 78 63 34 05 2449 109 89 07 37 18 3.0 508 471 529
UG 113 113 548 1153 467 94 22 79 65 34 05 2466 109 89 08 37 19 30 605 365 63.6
UG 185 185 50.8 1043 438 88 19 73 59 32 05 2266 106 84 07 36 18 29 619 352 648
UG220 220 483 1032 414 88 19 72 60 32 05 2205 103 86 07 34 18 28 B8LS5 100.0
UG240 240 463 1021 413 89 20 73 62 33 05 2178 95 81 07 32 18 28 453 531 469
UG260 260 525 1065 459 88 2.1 74 57 34 06 2328 106 83 08 37 18 29 623 358 643
UG280 290 280 579 222 44 11 36 29 19 02 1222 99 79 08 39 15 3.1 370 617 383
UG313 319 250 549 193 40 10 32 25 16 04 1117 106 90 08 39 16 33 265 721 279
UG380 380 21.1 423 163 34 08 28 23 15 02 907 95 74 08 39 15 30 206 786 214
UG392 392 294 546 219 45 10 37 3.1 19 03 1204 104 75 08 41 16 29 233 757 243
UG419 419 450 771 357 70 18 66 52 27 04 1815 115 76 08 40 20 26 509 468 532
UG 427 427 349 828 291 59 14 49 37 23 03 1655 102 94 08 37 17 34 509 468 532
UG 457 457 388 904 323 65 15 49 39 22 04 1809 121 109 08 37 18 33 661 314 686
UG 477 477 450 893 390 77 18 62 48 28 06 197.1 110 85 08 36 18 28 573 405 596
UG 526 526 398 859 332 67 1.6 51 41 24 05 1793 114 95 08 37 17 3.1 586 291 709
UG 546 546 338 730 27.6 56 14 44 36 21 03 1518 107 90 08 37 17 31 679 283 717
UG 566 566 415 897 345 74 18 62 50 28 0.6 1894 100 83 08 35 18 29 568 403 597
UG 650 650 37.8 693 298 59 14 50 36 2.1 04 1553 122 86 08 40 19 28 605 365 63.6
UG 8IS 815 368 100.1 321 69 17 62 49 31 06 1924 80 85 08 33 16 35 716 260 740
UG 825 835 433 723 347 66 17 58 43 24 04 1714 124 80 08 41 20 26 679 295 705
UG 855 855 232 444 180 3.6 11 32 25 14 02 976 113 83 1.0 41 19 3.0 428 556 445
UG 1010 1010 448 1130 367 7.6 18 64 50 30 06 2188 102 99 08 37 17 36 856 105 895
UGI200 1200 464 816 400 72 18 60 45 28 05 1909 113 77 08 40 18 27 656 317 683
UG 1430 1430 367 77.1 294 59 14 52 38 24 05 1623 106 86 08 39 18 32 789 190 810
UG 1510 1510 239 616 184 37 09 31 24 18 04 1162 92 92 08 41 14 40 468 514 486
UG 1703 1703 244 574 185 38 09 30 22 16 04 1121 104 95 08 40 15 37 605 365 63.6
UGI912 1912 437 1010 363 7.8 18 6.6 54 33 07 2066 9.1 81 08 35 16 3.1 888 87 913
UG 2098 2098 159 507 132 32 07 28 21 14 03 904 77 96 07 3.1 16 38 402 587 413
UG 2138 2138 284 751 229 49 L1 43 35 22 04 1428 88 90 07 3.6 16 37 495 490 510
UG 2245 2245 183 315 143 31 07 31 28 24 06 769 52 35 07 37 10 25 584 400 60.0
UG 2328 2328 140 246 80 15 04 14 14 11 02 526 89 60 08 58 1.1 39 487 498 502
UG 2388 2490 219 17.8 101 19 04 16 13 13 03 564 79 37 07 48 10 23 569 414 586
UG 2490 2490 357 348 217 33 07 23 18 12 02 1018 206 78 08 67 16 25 658 319 681
UG 2760 2760 709 858 48.6 84 22 74 47 22 04 2305 218 102 08 53 27 25 603 377 623

6.01 and 3.7 respectively and (Gd/Yb)y value of 1. In
Porayar sediments, (Ce/Yb)y, (Ce/Sm)y and (Gd/Yb)y
ratio ranges from 5.3 to 8.3, 2.2 to 3.3 and 1.4 to 2.1
respectively. The Uttrangudi sediments exhibit slight neg-
ative Eu anomaly values ranging between 0.79 and 0.97,
whereas Porayar sediments exhibit negative to slightly
positive Eu anomalies ranging between 0.7 and 1.6.

REE concentrations in both the cores show a good
positive correlation among them and with silt (%) and a
negative correlation with sand (%). The finer sediments are
having a higher concentration of REE. A good positive
correlation of various REEs with silt (r = 0.58) and clay

(r =0.6) and negative correlation with sand (r = 0.58)
percentage suggests that in majority of the studied sedi-
ments, REE holding mineral phases are concentrated in silt
and clay fraction. The REEs in Uttrangudi sediments show
good positive correlation with Th (r=0.73) and Y
(r =0.78), moderate positive correlation with Al
(r = 0.63), Fe (r = 0.64), Mg (r = 0.65), Mn (r = 0.63), Ni
(r =0.64), Cr (r = 0.65), Sc (r = 0.58), Co (r = 0.57), and
poor correlation with Ti (r = 0.4) (Table 3). In the Porayar
sediments, the REEs show positive correlations with Al
(r =0.83), Fe (r = 0.84), Mg (r = 0.90), Ti (r = 0.81), Th
(r=0.81), Y (r=0.87), Ni (r=0.73), Cr (r = 0.85), Sc

@ Springer
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(r = 0.84), Co (r = 0.82) and moderate correlation with Mn
(r = 0.66) (Table 4). Such positive correlations of REEs in
both the core sediments indicate the role of mafic minerals
and clay. In addition, the strong positive correlation of
REEs with Ti, Th, and Y in Porayar sediments may suggest
control of allanite, titanite, monazite, and zircon whereas
poor correlation of REEs with Ti and good correlation with
Th and Y in Uttrangudi sediments suggests the control of
monazite and zircon.

5 Provenance

The chondrite-normalized REE patterns of both core sed-
iments are almost similar which may indicate either uni-
form source rocks and/or efficient mixing of source
lithologies during sediment transport and deposition
(McLennan 1989). The enriched nature of the Light Rare
Earth Elements (LREE) and flatter Heavy Rare Earth
Elements (HREE) along with slight negative to positive Eu
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anomalies, suggest that the sediments have been derived
from rocks having felsic composition (Fig. 2). The
immobile elements such as Th, Sc, Co, and REEs are rel-
atively insoluble and have been found to be affected by
geological processes, including weathering, transport, and
sorting. Thus, these trace elements are powerful geo-
chemical tracers for sediment provenance characterization
(Tripathi and Rajamani 1999; Singh 2009; Yang et al.
2007; Botsou et al. 2015; Abedini et al. 2018). Th/Co
versus La/Sc plot shows that the sediments for the studied
samples had been derived from felsic provenance (Fig. 3).
The La/Th versus Th/Yb plot has been used to differentiate
between the felsic and mafic nature of source rocks Bhatia
and Crook (1986). As shown in Fig. 4, the studied samples
show the felsic character of source rocks. The core samples
in the La-Th-Sc (Fig.5) compositional diagram fall
between the mixed-sedimentary and felsic field close to
upper continental crust (UCC) and post-Archean Australian
shale (PAAS), indicating that the sediments were probably
derived from a source similar to a mixed sedimentary—

N T

PERXLELS QPRI L SR
Fig. 2 Chondrite-normalized REE plots of sediments from a Uttran-

gudi (UG) and b Porayar (PR) cores, Also plotted for comparison are
chondrite-normalized REE plots of UCC and PAAS
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Fig. 3 Th/Co versus La/Sc for the samples. The logarithmic plot
shows that the samples are sourced from felsic and intermediate
provenance
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Fig. 5 The plot of core samples in La-Th—Sc compositional space
that fall between the mixed-sedimentary field and felsic field close to
UCC and PAAS

metasedimentary provenance Cullers (1994). This indicates
that despite weathering and sediment transport, La, Th, and
Sc have remained immobile during deposition of the
sediments.

The chondrite-normalized REE patterns of the studied
cores have been compared with chondrite-normalized pat-
terns of various rock types like [(i) gneisses from the upper
catchment of Mysore plateau (Bhaskar et al. 1991; Divakar
Rao et al. 1999), (ii) enderbites from the Nilgiri Hills
(Raith et al. 1999) and (iii) charnockites and migmatitic
gneisses from shear zones and Kodaikanal Hills (Catlos
et al. 2011; Plavsa et al. 2012)] to constrain the possible
source rocks of the studied core sediments. The Cauvery
River during its initial stage traverses over gneisses of
Dharwar craton. By comparing the REEs plots of the
sediments with gneissic rocks from the Dharwar Craton
some noticeable differences are observed (Figs. 6a and 7a).
The gneissic rocks of Dharwar craton show LREE frac-
tionation similar to the sediments, whereas their HREE are
more fractionated. In addition, they possess a moderate
negative Eu anomaly (0.5-0.7). This suggests that the
Gneisses of Dharwar Craton have not been the source of
the sediments. The Cauvery River takes a bend after
Hogenekal and starts flowing in a southerly direction
entering plains after Mettur. In this part of its course, it is
joined in the west by Bhavani River, a major tributary
formed by the confluence of Moyar and Bhavani River
flowing north and south of the Nilgiri hills. The Nilgiri hill
in the SGB is comprised of intermediate charnockites that
are of garnetiferous and non-garnetiferous nature (Raith
et al. 1999; Rajesh 2012). The garnetiferous charnockite is
depleted in LREE and exhibits HREE enrichment and has
negligible negative Eu anomaly. The overall resultant
chondrite-normalized REE pattern is less fractionated with
(Ce/Yb)y values of ~ 5. Compared to the sediments from
both the cores; the garnetiferous charnockites are depleted
in LREE, whereas the HREE exhibit a similar abundance
and similar or less fractionation. The non-garnetioferous
charnockites on the other hand, show a similar pattern. It is
LREE enriched which is similar to the sediments. How-
ever, the HREE in these rocks show higher fractionation in
comparison to the sediments. Thus, individually the REE
patterns of both the charnockites, except their Eu anomaly
do not match with the sediments (Figs. 6b and 7b). At the
same time, their mix in almost equal proportion may result
in REE pattern and abundance similar to the sediments,
including the Eu anomaly. Moving further south, the River
after Erode takes an easterly turn and continues flowing
east along the Cauvery Shear Zone (CSZ) until it drains
into the Bay of Bengal. The southern part of the SGB
grouped as the Southern Granulite Block (SGB) lies to the
south of Cauvery River in this part. The SGB includes
Northern Madurai Block (NMB) made of massif
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Fig. 9 Shaded relief image of
Cauvery basin southern India
showing the different showing
the distribution of major
charnockite massifs. The
different crustal blocks shown
are Dharwar Craton (DC),
Nilgiri Hills (NH),
Biligirirangan Hills (BRG),
Shear Zone (SZ), Kodaikanal
Hills (KDH) and Madurai Block
(MB)

charnockites in Palani and Kodaikanal hill areas. The other
dominant lithologies of this region are migmatitic gneisses
and migmatised charnockite along the shear zones. In its
middle east-flowing track the main river is joined from the
south by another major tributary, the Amravati River. It
originates in the Palani and Kodaikanal hills and flows over
the shear zone of the Madurai Block domain before joining
the mainstream Cauvery River. On comparing, the chon-
drite-normalized REE plot of studied samples shows close
resemblance with that of the charnockites from Kodaikanal
and Palani hill region. The chondrite-normalized REE plot
of charnockites from this region shows fractionation and
Eu anomaly similar to the studied sediments (Figs. 6¢ and
7c). Similarly, the chondrite-normalized REE pattern and
Eu anomaly of the migmatitic gneisses from this region
resemble the sediments from both the cores (Figs. 6d and

RELIEF
High

Moderate

7d). In the lower reaches, the Cauvery delta is bordered
towards south-west by Tertiary rocks of Mio-Pliocene age.
According to Ramasamy (2006), the upliftment along the
western part of delta due to various tectonic activities has
led to migration of Cauvery River from south to north
which may have led the transportation of sediments from
this uplifted region to delta. It is interesting to note that the
chondrite-normalized REE pattern of selected samples
analyzed from this Tertiary exposure, located towards the
south-west part of the delta, exhibit similar chondrite-
normalized pattern and Eu anomaly similar to the studied
sediments (Fig. 8). Their resemblance to the sediments
from Uttrangudi location is more prominent. This infers
that the source for Uttrangudi core was local and sediment
supply from the upper catchment would have been minimal
during the Pleistocene. Further, according to Banerjee
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(2000) the lower sea level during the Pleistocene would
have exposed the adjoining shelf region. Due to this, the
supply of sediments from upper catchment to the Uttran-
gudi region would have been cut and it might have received
sediments only from the erosion of the Tertiary rocks
exposed towards the S/W of the delta.

Dhal et al. (2018) has studied two cores from the
southern and central part of the Cauvery delta. Based on
the “Be fraction (reactive + dissolved and paleo-denuda-
tion rates), they have concluded that the variation in rain-
fall during summer monsoon and NE monsoon have led to
change in source of the sediments of two cores. Singh and
Rajamani (2001a, b) while studying the floodplain sedi-
ments of Cauvery River stated that high standing hills of
charnockites have been main source of sediments, because
of their recent uplift and physical denudation. Similarly,
Singh et al. (2008) while studying Ganga basin sediments
have discussed the combined effects of rainfall and relief
using Sr and Nd isotopes. They concluded that highest
erosion rate in the Himalayan drainage of the Gandak basin
is due to its high relief and intense rainfall in its headwa-
ters. The high relief and intense precipitation over the
headwater basins of the Gandak appears to drive the rapid
and focused erosion of this basin. The upper catchment
region comprising of DC has lower relief and forms a large
plateau with gently undulating topography (Fig.9). In
contrast, the SGB region has high relief, particularly in the
charnockitic region. The charnockites in SGB form high-
land massifs with high relief that may facilitate erosion.
Thus, higher rainfall in shorter time periods along with
higher relief in the SGB together may have resulted in
higher erosion of the SGB rock in comparison to the DC
where rainfall is comparatively less and occurs over a
longer period in this area possessing gentle topography.
The temporal variation in input from different parts of the
granulite belt may be due to local variability in rainfall at
different times as is common in monsoon fed areas. Hence,
it looks that the sediment supply at Uttrangudi site was
dominantly from the BRG and NHG domains. The con-
tribution of the SZ/MB domain is observed to have mainly
started towards the late Pleistocene and continued through
the Holocene. In contrast, the contribution from DC has
remained minimal for the entire period of sedimentation in
the region.

6 Conclusions

We found that delta sediments had highly enriched LREE
and flat HREE patterns and slightly negative to positive Eu
anomaly, which suggests a source of dominant felsic
composition. When compared with different rock types, the
studied samples show more resemblance to Charnockitic

@ Springer

rocks from high standing Nilgiri and Biligirirangan hills. In
addition, the migmatitic gneisses and charnockite from the
NMB have also acted as the source rocks. There is also a
probability of a local source in the form of Tertiary rocks
for the Uttrangudi sediments. The increased input from this
region may be due to the uplift caused by tectonic activity
and the lowering of sea level during the Pleistocene. Fur-
thermore, the difference in the relief and amount and dis-
tribution of the rainfall had dominantly controlled the
sediment supply from the source regions.
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