TABLE DR1: LOCATIONS OF ALL SAMPLES ANALYSED IN THIS STUDY

Stratigraphic Sample Ne. on GPS comments analyses
Unit na. Fig 1b co-ardinates
Subathu (5.5 90-328 1 n.d. Road section, Dogadda village,
N2g° 527, EO78° 32"
Subathu (8.8.) 90-358 2 n.d Subathu-Arki Rd, betow Subathu village N30 58 spingl
EQ7E" 59.5
Subathu {s.5.} 90-36A 3 nd. Kaika-solon Rd, Dharampur village, W30° 54 spinel
E77¢ 02
Subathu (s.8.} 90-40C 4 n.d. Bilaspur-Simla Highway, river section {Bhadar Khad} XRF
accessed at milestone 52.
Subathu {(5.5.) 91-6iiB ] n.d. Bilaspur-Shimla Highway, at Maugaun link road XRF
junction
Subathu [5.5.) 93-134 & n.d. Bilaspur-Simia Highway, river section {Bhadar XRF
Khad} accessed at milestone 52.
Subathu (s.5.) 96-15A 7 N30® 53,955 Charampur village XRF
E077° 01.611 Road section
Subathu {s.5.) 96-158 8 N30° 53,955 Dharampur village Petrography
EQ077° 01.661" Road section
Subathu (s.5.) 96-15D g MN30° 53.956 Dharampur viilage Petrography
E077° 01.861" Road section
Subathu (5.5.) G6-28E 10 NI0® 58.442' River section, Kuthar Nadi, XHF
EQ76° 63.757" aceessed from Subathu-Arki road
Red Subathu 93120 i1 N3O® 58.442' River section, Kuthar Nadi, gpinel
EO76° 53,757 accessed from Subathu-Arki roacf
Red Subathu 96-28C 12 N30© 58.442 River section, Kuthar Nadi, Petrography
EO7E° 53.757" accessed fram Subathu-Ark] road
Red Subathu 95-28G 13 N30 53442 River section, Kuthar Nadi, Petrography
E076° 58.757 accessed from Subathu-Arki road
Red Subathu 96-28 14 N30° 58.442" River section, Kuthar Nadi, XRF
EQ76° 58.757 accessad from Subathu-Arki road
Red Subathu 96-28J 15 M30° 58442 River section, Kuthar Nadi, Petrography
EQ76° 58.757 accessed from Subathu-Arki road
Red Subathu 06-28K 16 M30° 58 442 River section, Kuthar Nadi, XRF
EO7E° 58.757" accessed frem Subathu-Arki road
Subathu-Dagshai 93-C1 17 n.c. Bitaspur-Simila Highway XRF
contact Milestone 51
Subathu-Dagshai 83-c2 18 n.d. Bilaspur-Simla Highway XRF
contact Milestone 51
Basal Dagshai 96-9A 19 N31° 15,968 Naugaun link road, off Bilaspur-Simta Highway Petrography
E076" 54.655"
Basal Dagshai 96-14B 20 N31° 14.635' Bilaspur-Simla Highway, at junction to Arki road Petrography
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N31* 15,645
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N31® 14.770
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EQ75° 54.000
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Bilaspur-Simla Highway, between milestons 50 &
Naugaun link rd.

Bilaspur-Simia Mighway

Bilaspur-Simla Highway, next to
electricity substation,

Bilaspur-Simla Highway, at junction to Arki road

Bilaspur-Simla Highway, at junction to Arki road
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Tons valley, accessed at bridge at
N30® 32.638' EO77" 49.272

Tons valley, accessed at bridge at
N30° 32.638 EQ77° 49.272
Dharampur - Dagshal Cantt Rd
Dagshal | N30° 53" EO77° 03.0°
Dharampur - Dagshai Cantt Foad
Dagshai: N30° 53" EO77° 03.0"

Dharampur-Dagshai Road

Dharampur-Dagshai Road

Dharampur-Dagshai Road

Road section, under Dagshai Cantt.

Dagshai — Kumahatti Road

uphill of culvert 89-5

Subathu-Dharampur Road

Subathu-Charampur Road

200m west of milestone 10
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E077° 03.534

nd

N30° 50,787
E077° 05.204
N30® 49.258"
EQ77° 05.917
N30° 4B.475"
EQ77° 06.915
N30° 53.893
EQ77° 03.510¢
N32° 53.433
EQ77° 03.942
N32° 53.478
EQ77° 04.000
N32° 53.361°
EQ077° 04.144
N30° B4.112°
E078° 57.642
N30° 54.112°
E(Q76° 57 842
N30° 54.112°
EQ76° 57.642"
N30 54.112
EQ76" 57.642
N30 54112
EQ76° 57.642
N30° 54112
EQ76° 57.642'

n.d.

N31° 14.928°
EQ76" 52.423"
N31° 14.949"
E076° 53.265"
N31° 14.856"
EQ76° 52.476"
N30° 54.112
EQ76" 57.642

N30° 54112

Kumahatti-Nahan Road
Culvert 3-7
Kumahatti-Nahan Road

Culvert 8-5

Kumahatti-Nahan Road

Culvert 16-27

Kumahatti-Nahan Road

Culvert 19-3

Quarry. Track off main road, to left, going uphill
from Kumahatti

Kumahatti-Solon Road

Uphilf of bridge 98-1

Kumahatti-Solon Road

Culvart 94-6, milestone 24.

Kumahatti-Solon Road

Cuarry

Kasauli vilage, side road to hospital.

Kasauli village, side road to hospital

Kasauli village, side road to hospital.

Kasauli village, side road to hospital.

Kasauli village, side road to hospital.

Kasaulf village, side road o hospital.

Rd. section uphill from Kumahattl village M30°

53,5 EO77* 03.5

Bilaspur-Simla Highway, milestone 59

Bilaspur-Simla Highway

Bhararighat Village

Bilaspur-Simla Highway, past milestone 58,

direction Bilaspur

Kasauli village, side road to hospital,

Kasauli village, side road to hospital

Petrography
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Petrography
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Kasauli
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Kasauh

Kasauli

96-268

96-278

96-32A

96-326G

96-33A

96-36A

61

62

83

85

EQ76° 57 642
N30° 54.268'
EQ76¢ 57 882
N30° 54.136
E076° 58.072

nd.

N30° 43.575
EQ77° 11.007
N30° 44.286"
Eg77°10.271°
N30®* 45,482

EQ77° 09.756

Kasauli-Kalka Road
Culvert 21-6

Kasauli-Solon Road

Culvert 10-4

Dagshai-Nahan Highway, west of Sarahan village,
culvert 37-7

Dagshai —Mahan Highway,

200m east of culvert 36-4

Dagshai-Mahan Highway

20m east of culvert 33-8.

Dagshai-Mahan Highway

50m &ast of culvert 30/2

Petrography

Patrography

Petrography

Fetrography

Petrography

Petrography
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Table DR1: Locations of all samples used in this study. Numbers can be correlated with map Fig. 1b. Note

that some roads in India are currently being resurveyed and milestone and culvert markings may have

changed since these samples were collected.



TAHLE A1: PETROGRAPHY OF INDIAN FORELAND EAS N SANDSTOMES
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HASAULI FORMATION
Kumahati-Nahan HW| 264 205 45 ] 1 0 4 1 42 0 EB pust] 5 3 2 1 o 2 1 4 ag 4 [+] 2 3 ) o 10 B 1 4000
Kumaligtt-Mahan HW| 224 L a1 & 2 i} 3 4] 35 a 3z 29 ] 2z 4 z ") 4 d 4 3 4 i) 2 1 1 o 4 g 1 100 G
Kumahati-baban by 532G KR a0 ] E] L) 10 ) an 1 T 24 i 2 1 a2 a 9 4] B 18 3 1 1 2 T i) 5 7 1 100.0
Kumahati-Mahan HW| 324 340 51 2 2 ] 7 1 a7 i} EF k)l 7 1 [v] 1 a 7 1 T 24 2 1 a 1 0 ") 11 g 1 1060
Kasauli| 2Z7B 223 a3 10 2 il 2 (] 33 i) 82 25 14 4 4 1 4] 2 o 1] 28 Z 1] L] 2 1] 1] 5 2 ] 105G
Kasauii| 268 170 iy L] 2 o 3 L] 38 i3 &0 29 3 4 3 2 [ 3 ] 1 25 z 4] 8 2 1] a 4 10 1 1060
Kasauhiy 25C 290 54 & ko] "] 3 ) a7 4] 54 24 13 2 2 [H] ) 2 o 4 25 z a & o q 1 4 7 0 1000
Kasauli| 258 210 G4 17 1 i) 1 L] 27 4] 49 25 12 4 [ 1 0 1 0 4 23 3 lul 4 1 i} 1] 11 4 V] 1.0
Bilaspur-Simla HW Sh 230 ] 3 1 a 3 o a4 4] a0 az2 1% o 1 1 o 3 [¥] 3 24 z 4] a 1 a a 10 i) o 1600
Bilaspur-Simila H¥Y, 28 200 57 & 1 3] 1 ") 2] L) &0 a1 12 3 2 1 "] 1 [i] 4 20 4 4] & 2 4] ] 10 4 1 100.0
MEAN] n=1R 254 52 B 2 ] 4 L] 35 o 57 25 10 3 2 4 ] 3 [ 4 24 3 & 4 1 1 '] B b 1 100.0
SYDEV. &7 4 4 il [ 3 4] 4 1] 13 3 3 1 2 i 4] 3 [ F Ll 1 ] 3 1 2 /] 3 3 i
Kumahatti-Solon
Kumnahath-Sglon | 22E A0 43 3 0 4] 15 2 35 0 43 23 T )] 1 a i3 15 2 & pit) 3 1] 3 Q 2 1 g 4 1 060
Kumahati-Solon Hwl - 228 i) 49 3] 2 i) E s 35 [v] 86 28 7 3 1 1 (1] g ] T 23 1 1] 2 o 1 0 1" 7 a 1001
Kurnahatti-Soign HW| - 224 470 41 2 0 43 10 2 43 o n.d. 20 10 0 ") a ) 10 2 15 26 ) 1] 1 o 1 1 i0 2 1 1000
Kumahatti-Salon HW| - 204 i o] 43 4 1] 1 5 3 44 [v] B0 24 a 1 1 q 1 4 2 g 26 2 1] o ") 4 0 2 g 5 1000
MEAN{ n=4 378 44 4 1 ] 9 2 40 ] 63 24 a 1 1 a i} 9 2 10 24 1 Q Fe o 2 1 2 5 2 104 &
ST.OEV. B2 4 2 ! o 4 7 ] ] 22 I ) 7 o 1 a £ 1 4 a i i) i & ¥ 1 4 3 2
DAGSHAI FORMATION
Kumahatti-Mahan HW| 454 284 47 2 0 4] 2 1 47 ") ET 26 7 1 i3 & L] 3 1 14 28 1 a )] "] a a 7 " 1 ili3ed
Komahatti-Nahan Hiv| - 43A a1 38 2 1 i3 ) 2 49 i) n.d. sl B 4] 4] 1 o " 1 T an 1 a ) 0 1 g 11 3 2 1000
Fumahath-Mahan HWE 414 265 43 1 o 43 hh 2 38 0 nd. 30 4 1] 43 4 o 0 1 20 1 [u] o 1 a 1 1 13 3 5 il
Kumahatti-Mahan HW] 394 440 44 1 1 o 10 5 38 ) nd. 23 T L) 4] 1 (4] 15 4 27 5] 0 a ] 1] 1 ] G 3 4 100.0




Kurnahatt-Mahan HW| 374 410 a5 1 2 15 44 ndg. 17 5 i) 1 20 2 gl 20 o 3 3 5 1 100.0
Subathy-Dhararmpur d.| - 304 30 a5 1 1 i 34 nd. 25 4 0 1 19 2 16 17 n n 5 4 1 Moo
Subathu-Dharampur el | 260 T3 40 3 (] 10 a9 a5 15 B i ) 14 & 5 14 1 1 4 i} 1" 100.0

Ctharampur-Kumahath Hw] 19 A 28 L3 2 0 3 13 nd. 33 T 1 5 13 1 B 21 o 0 17 Z 2 100.0
Dharampur-Humnahatt HW| 176 260 57 [u] 1 2 38 nd. a3 5 il 1 4 1 18 16 0 2 11 T 1 100.0
Charampur-Kumahath W] A7E 273 45 2 2 4 43 &7 25 g 1 1 5 z pal 18 1 ") 7 B 2 100.0
MEAN] n=10 334 46 1 1 9 40 73 25 7 1 1t 2 15 18 L T a 5 3 1D
ST.OEV 100 7 1 1 5 5 1 i 2 o 4 b ! 4 7 4 i k) 3 J
Lower Dagshai
Bitagpur-Siela HW] 104 220 45 3 4] =1 44 108 4 5 2 ) 7 1 1 a2 o 5 i 1 B plidly
Bilaspus-Zimfa HW| 124 330 48 o 2 4 42 nd, 25 T a 1 7 1 28 g L) 1 i1 9 2 100.0
Bitaspur-Gimla HW| 144 260 T2 o 2 3 pal n.d. 45 1 43 1 4 1 14 3 i1 0 3 -3 B 1003
Bilaspur-Simla HW|  {4C az0 az ") 1 k3 4 . 5 T a 4] 3 1 z 1 L) 3 7 2 s 100.0
Dharampur-Kumahati HW| 170 200 BG 0 1 4] 8 il 34 7 ] 1 1 a 5 1 o] 10 [5] 4 0 100.0
Dharampur-Kumahatti Hh| 170 170 69 i) 2 1 26 nd. 43 5 a z z i 15 4 i) 2 17 1z pd 100
|Basal Dagshal
Bilaspur-Simia Hw| 148 350 &1 o 1 5 13 n.d. 52 10 G 1 4 2 B 1 i) 0 ] 18 o 0G0
Eilagpuw-Simla Ha 94 235 54 2 1 4 26 &7 33 13 1 1 3 1 9 15 o 1 & 9 3 100.0
KMEAN| no8 259 70 1 1 a 23 B3 42 ¥ L] 1 4 1 11 B o 3 a 10 4 100
ST.DEY, £ i7 1 1 2 15 24 12 3 1 1 2 1 & 11 0 4 2 7 4
SUBATHU FORMATION
Red Subathu

Kuthar Nadi, Subathu| — 28J 145 &5 4 28 2 1 B3 34 z 2 15 1 5 a o a 11 12 5 13 1000

Kuthar Madi, Subathu|  28G 495 B1 2 23 3 z n.d. 34 2 1 13 2 1 1 1 ] G g 7 13 100.0

Kuthar Madi, Subathu|  28C a0 52 g 28 2 Q g2 21 1 3 12 1 o L] a 4] 16 19 2 20 1000

MEAN[ n=3 107 58 5 25 3 1 23 20 2 2 13 1 1 @ 1 Ly 12 13 5 17 o
STOEV. A4 7 3 2 1 i 1 7 1 1 2 1 a g o 0 3 b 2 2
Subathu Fm. 5.5,
Dhammpur-Kemabat Hyy| 150 8% 58 7 u 18 4 ) a7 2 2 B 11 z 3 0 0 7 4 1 i} 100.0
Dhararmpur-Kgmahatti Hw| - 158 BS i3 (b 5 2 3 &7 26 2 a 2 1 1 1 ) 0 5 13 Q 44 1030
MEAN] n=2 5 B 9 ] 9 3 38 a2 2z 3 4 [ 1 v 2 0 [ g 3 1] a2 1000
ST.OEY. 14 12 a a 10 1 12 & o 1 K] 7 o 2 i3 i 2 & 1 17




TABLE A2: Eipctron microprohe analyses of detrital sginels from the Himalayan forsfand basin, Northern India

Sample (Hm- 80328 80328 90328 30-064  S0-08A  DO-36A BO-36A  B0-36A S0-06A SO-3GA 80064 90W36A  S0-36A  GO-35B G035 9035 B0-35B 9O-0BE S0.35B S0N35B 80-358 93120 §3120 91-EE -EE G1-BE 91-8E

N no. 1 {corey 2 (core COME; G{core) Gfcore) Ficore) 7ifdm) Gfcorel Gfrim) 10feors) 10{nm) 11 {core} 11 {dm) 12 feore) 12(rim) 13 (ears) 13{dm) 14 (corsd 14 (rm} 16 (core] 15(dm) 17 (core) 17 {rim) 18 {core) 1B {rm) 18 (core) 13 (nm)
wi.
Mg0o 15.207 13455 10.733 10.443 12517 10.455 10.317 165827 15.755 £.883 11.116 10.627 10.927 12.277 1241 0720 1743 11.2685 11.061 12.311 12,582 11.080 11.003 11.670 11.625 12.648 12617
ALO, 46.156 32,960 15.680 4.859 30.438 24.743 25194 46.801 46,602 21.5684 24 616 23.522 23.581 30.417 30.241 24.108 23.526 17.240 17.245 308530 G627 26.0b8 27.M4 2Tz 25.780 30,404 30383
CaD 0.032 0.108 0.071 0315 0105 u2gy G434 0.052 0.200 G.378 0.526 0.085 0132 0184 0.335 0.042 0.190 uoes 0.409 186 0.410 0.160 0276 0000 o.oos 0.001 .01
MG 0.143 0.244 0424 2,063 0210 0.278 0.263 0.156 0124 G979 0232 0.263 4243 n.22g 0.230 0.315 o310 0.279 0.276 o.ig? 023 0263 0.238 u2es u2gt 0.223 0.213
Si0, 0,080 Q.062 .05+ 0145 0092 0.088 0.054 0021 1033 674 084 0.039 051 0.021 0.030 0.028 0.075 0.040 0.036 0,030 o024 1.083 0.054 0.055 DR lul 0,060 0084
TiQ, 0.088 0.a72 0.11B 0052 0.082 0197 o214 3063 0443 127 0.083 0.070 0.053 0,100 R RV 0133 0158 Q275 0264 0.093 o115 0.083 0.080 Q078 0.088 0.048 0.072
CR.Oy 18.644 22837 B2 520 50465 34932 40,9493 40075 18.197 18.254 42418 41,754 43114 432 947 33.578 33.465 40.641 40212 49.093 48 356 33675 3381 41.224 38,763 38,705 J8.532 AC.HE 35310
Fely 13.638 15.521 16.778 12.776 16723 186536 18 757 13291 13.333 12176 17.243 17.664 17.527 16.273 15.906 17.8M 17 €629 16397 16.520 16.366 16.105 17.667 17741 16860 16835 15.B45 15.827
Fe 05 060 091t 0.564 0.000 0,308 0.E36 0732 0.000 0.000 1437 0290 355 0.503 2.0 2112 1.86t 2.554 208 2201 1947 2111 Q.000 0.000 0.003 0.07g 057 0.667
TOTAL 83.566 95772 95.541 86.158 94407 596202 96,206 a4 448 44 355 95.354 96.065 26010 95,960 95.0M 94 851 95 826 95490 95,605 f6.458 B5.336 &85.119 95,608 36,204 Q5 7T 5826 o5.441 95.204

staichiormelric vahues

M3 £.248 4.782 42417 4224 4 864 3.985 3827 5.415 5401 3.478 4225 4.145 4.18 4.562 4.623 4106 4134 4.385 4329 4.56 4 822 4 164 4.138 4.384 4.7 4 671 4 669
Al 12,596 8445 4.866 3166 8968 7456 7.5B4 12.662 12,631 §.683 7.398 T2 7133 B.937 B.901 7.am 7188 5,316 5337 B.57 8.857 7745 B.026 B.az 7961 B.878 a.88
CA 0.008 0.029 002 G082 0028 01,081 013z 0023 0.048 0106 G.1dd Qs 0.036 0.052 .09 oMz 0.053 0.027 0115 0.052 0108 0.043 0o7d o} 0.002 i} 0 G056
MN 0.028 0.os n.0gs 0474 0.045 0.06 006t 0.03 0.024 G218 0.05 0.084 G053 0.048 Q049 0.069 OGE 0.062 0.081 0.038 0.04% 0056 0.051 0.048 0.06 0.047 0045
3l 0014 0015 oma 0.033 0.023 0.018 0.024 0.005 0.009 oATT 0.016 0. 0013 0.008 0.007 0.007 0019 0.008 o.M 0.007 G006 013 0016 0014 0025 G018 0023
Tl 0015 o.0m3 0.023 0ot 0.m5 .08 G.04 o.0n 0.008 0.025 008 0.4 .01 0018 0.021 0.026 031 0.054 0.052 0.017 o0 016 015 o.ois 207 G.002 0013
CR a.413 5.332 10847 12873 6.508 8287 8092 3,363 3319 .81 8.42 B.754 4715 E.618 £.608 B.257 4208 10156 10.0:39 6,598 G.608 8213 7831 7913 7964 £.981 B 93
FE[24] 2641 3.168 3.6589 28 3287 3.664 4 008 2,552 2.564 4243 3.698 3794 4.762 3.383 3.322 3.845 3806 3588 3628 3401 342 373 .74 3575 3873 3.283 A 286
FE[3-] 0 0167 116 2] 0.058 G122 0182 0.00 0.00 225 0.057 .07 0.097 0375 0.347 0977 0 a0g 0.397 0.453 0364 0.382 i} a 006 0.5 ooy 0124
TOTAL 23964 23908 23897 Z3AFE 230954 24.m 24.02 24 24006 23937 24026 23999 24000 240089 24017 23R 24002 24001 24022 24008 24023 23997 23988 23801 23986 23831 21.58a8
Crt na13 G401 0.692 0804 0435 0526 0516 n.207 0.208 0.569 055 0551 0,550 0425 G428 .51 0.633 666 0653 0.424 0.426 0.515 0.497 .48 G500 0440 D436
Mg {.685 0.602 0581 0.553 0.587 0.501 0495 (0.680 Q678 Q.452 0533 0.522 0.526 0573 0.5a2 0.516 05921 0.550 0.544 0.573 0 552 0527 0.525 0.551 0.550 0.587 0587

Note: Analyses were carned oul at Edinburgh University using a Cameca Camebax Microbeam, with PAP comection software supplied by Cameca.  Samples were analysed at 20kY with a heam current of 20nA.
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TABLE A3: ELECTRON MICROPROBE ANALYSES OF DETRITAL GARNETS FROM THE KASAULI FORMATION

Sample (Hm-} 21834 1-B54 81-854 G1-854 U1-B54 91854 G1-ESA 61-85A #1-98 H1-9B H-u8 91-89B 91-98 @1-88 51-98
grain A B c o E F Lt] H A 5} W] o] E F G
aralysis 10 4 5 2 3, runZ 3 3 3 drun 2 d,munz2 4 2, mun2 4 4 5 4
wh %

F 0 ") ") ) o o F123 0.0r4 o o2 o 0.224 43 Q.204 .06
NA;G 0 G005 Q.o07 0.0z Q.22 LiXE <] Q047 0.034 0026 0.028 GO 0.049 0,008 023 o027
MG 1.683 1.5602 28N 1.508 3706 2016 104 1.766 3.187 0.885 2005 1.885 2414 1615 34856
ALy 20578 20518 21.133 20903 2130 21 143 201554 20,880 21103 20781 21.11% 21.014 £1.108 20.750 21241
Sy 212 35.957 36911 3r.oo 37185 IF0ET 3G5.785 36.832 A7 a2 36.802 35,835 36 821 37301 26 a3 av.zzd
Kol ") 3.033 e s] 4 o 0.005 0 ooz aaa1 o i oor2 i) 000z 4]
CAD 1.118 2HTT 337 Tavg 1.118 7185 51 4 068 X 5 &G 1845 3815 7.540 1165 .61
T, 0055 Q038 Q.085 014z avz 0065 .78 0.osz Q.057 0.092 0.043 0.058 4103 [Mie 0.037
FEO* 32085 I7.7TE 34.58 2rEig 30.464 30837 31402 0,388 35531 32 194 31 605 45,602 24,417 38.028 34.244
MMO 811 0.535 14 4.867 0.683 1.694 3827 5.488 1221 .43 T eay 1118 7182 1.416 823
CR0y £.004 0023 0.0% 0.028 o ) 028 0.037 025 o2z 0.035 f.022 2 2015 \]
TOTAL 95.345 54,002 100,149 jelagclat:) 100 751 99.911 93928 0967 100072 100.47 100901 100.816 100.094 42,696 99.979
Sioichiometnic values

F 00030 0.000 0.000 0.000 0.000 0.000 0.032 o018 0.0043 D005 0.o00 3.057 0.000 0.053 am7
MA 0.0 0.001 0.001 0.0o02 0.003 .00 0.007 G oS 0.004 .004 0.003 G008 .00t 0.004 0.004
MG G133 0185 0.321 0.181 442 0.z41 0125 0213 0.331 ooy n.za 0226 0287 0.195 0.436
AL 2.000 1.995 2007 1992 2007 2.0Mm 1.683 1.8585 1.888 1.880 2.007 1.588 1.887 1991 2.004
Sl 2985 2.68685 24873 2878 2972 2876 2077 2.984 2.880 2084 2.870 2.956 2978 2968 2979
K 0.0 0.00% 0,001 0.000 0004 0001 0000 GOCG 0.000 0.000 G000 0.0¢1 0000 0.000 0.000
CA 0.085 0237 0286 0.845 0.056 0.618 0.485 0.253 L3165 G554 (168 0337 0.0548 0.276 £.228
Tl G603 0.004 {.004 o012 0.004 0.004 0.005 D005 0.003 0.006 L2003 0.004 1.006 0.002 0.002
FE 221 2.605 2329 1872 2437 2.050 2125 2458 2.249 FAN 2130 2395 1830 P L3 2z
L% 0.566 0.028 0.0898 0.332 0080 0128 0262 Gar7 0.050 0266 3,458 0078 0.485 D008 GsE
CR 0.000 0.002 0.003 0.002 0.000 0000 ooz 0002 o.oo0z 2.0 G002 0.0 QG0 0.0 2000
TOTAL B.007 9035 2.0%9 a014 a0z 5021 g.0z4 B4 B.020 8022 8024 8.050 8022 8.0348 an038

Mote: Analyses were camied Gut at Ednburgh Univarsily using a Cameca Camebax Micrbeam, with PAP comection software supplied by Cameaca.  Samples were analysed at 20KV with a beam cument of 20n2
* FeQ = fotal, FeO+Fe 0,
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TABLE A4: X-RAY FLUORESCENCE ANALYSES OF HIMALAYAN FORELAND BASIN MUDSTONES

Sample {Hm 90-40C 91-6iiB 93-13A 96-15A 96-28E O6-281 96-28K 83-C1  83-C2  91-8iFf 90-29A  90-28C 81-8H 96-17F 96-18B 90-338 91-84 g1-9E 91-9F 9185 91-104A
Fm,” Sub Sub Sub Sub Sub  Red Sub Red Sub passage passage LowerDag Oag Dag Dag Diag Dag Kas Kas Kas Kas Kas Kas
wi. % oxide

Si0; 5788 5082 3734 58V 5479 5443 6215 T3 AT G2 54.44 £9.77 19.27 65.78 52.41 71.81 67 .66 48.25 65.58 47.23 63.37 62.47
AlLO, 16.38 a7 7.86 1225 1378 1512 17268 1334 1348 15.59 15.27 6.28 18.18 16.54 13.05 17.51 17.14 17.72 2047 18.81 1947
Fe,0, .24 5.59 493 5.58 8.4 243 7.48 502 10.45 6.58 3.67 317 6.41 6.87 5 587 5.97 6.54 V.25 697 6.65
MgO 3.47 2.25 251 3.13 3.08 212 2.49 1.54 1.73 211 1.55 1.65 1.78 242 1.69 206 238 1.84 1.85 248 1.54
Cad 423 1413 23862 7.09 ¥.649 6.58 1.33 .48 tag 8.4 0.88 3584 0.34 .24 0.69 012 9.15 n.18 0.3 04 0.38
Na, O 0.25 04 0.24 0.45 0.3% a.18 0.3z .19 022 77 .55 0.2g 0.37 0.08 n.3 1.01 0.84 0.2g 0.09 1.25 0.62
K0 2681 1471 1425 1796 2413 2203 1833 1509 1543 3.055 3.345 1.192 4.058 3.430 2748 3.472 4,397 3.785 4477 384 4,257
Ti0, 1.007 0.609 0.512 0.938 0,838 1.038 1.184 1.088 1.042 0.669 0.741 0.356 0913 0.8z22 0.757 4.683 0.578 0618 0.645 0.645 0.753
Mno 00sy 0478 0192 0082 0.08 0086 0022 0.025 0.03 0176 0.015 0.44 0.027 0.074 0.027 0.055 0.323 0063 0.083 0.088 0.039
P.0, 0189 0171 0345 0.15 0,152 0.162 0084 0168 0197 0137 0.07 0.088 0109 0121 0.073 0.082 0.247 0074 0.055 0.126 0149
TOTAL 92334 8542 78572 9064 88.72 90.38 8384 95481 97.202 91,76 a5.861 68,64 97977 84.03 896,15 98.543 88263 96.64 92,18 g7.877 95,828
element (ppm)

Nb 215 12,4 105 1.8 205 233 248 228 274 134 168 65 18.3 19.3 16.3 16.4 106 15.1 16.3 148 161
Zr 2023 1478 141 276 2M.5 2182 2495 3299 3215 1564 2235 59.4 23372 175.6 2357 176.2 148.8 161.2 166.3 147.8 204.9
Y 273 221 23 19.7 26 278 272 365 3r.2 301 3¢ 12 332 271 333 269 68 326 452 351 3632
Sr 1158 159.4 3738 1717 186.1 156.8 105.4 ¥8.3 6.4 67,5 67.4 3728 55.8 114.2 538 457 943 26.3 31.4 546 63.4
Rb 1201 64 45.8 38 1013 137 979 a1.2 936 1451 164.8 67.1 184 160.4 1176 154 226.2 168.6 2185 181.1 1819
Th 11 a8 71 348 9.5 116 .8 11.2 147 162 12.1 2.6 15.7 14.2 13 113 16.7 16.2 187 17.4 18.3
Pk M7 13 17.4 6.1 11.1 14 18.9 16,6 7.5 342 18.3 16.2 297 271 18.2 223 56.3 314 361 337 275
Zn 99.3 711 62.8 54.5 a0.2 103.5 1123 a0.4 98.8 97.3 829 85.8 1139 102.2 839 98.1 105.¢ 100.7 113.8 100.5 105.7
Cu 427 356 3388 257 411 38.8 38.5 446 365 387 1141 44 1 3286 339 254 375 51.3 394 497 384 383
Ni 193.8 1011 121.8 936 137.8 124 8 168.2 1453 158.8 492 34.9 48.4 836 56.4 48.7 3v8 47 459 491 472 479
Cr 2331 164.6 2477 406.8 2051 202.4 238.5 281 263 105.2 20 97.9 187 124.3 209 0.4 173 968.8 1121 111.9 115
Ce 101 B0.3 74.5 &7.7 85.9 1181 109.4 102 919 877 8938 59.4 a7 104.5 978 63.1 808 81.14 1253 811 865
Nd 421 26.9 355 353 370 46,7 41.7 43.2 418 384 31.4 27 423 44 3r.2 205 58.7 367 51.2 agg 35
La 448 28.4 43 376 44.8 46.9 49,7 43.2 38.9 443 38.4 261 50.6 S0.4 49.4 ET I 74.8 458 59.3 47.3 431
v 897 1108 1108 155 1456 1602 1585 1346 1435 132 108.9 306 151.7 153.8 1097.5 120.2 161.4 128.2 1531 128.8 148.5
Ba 2045 1651 148 1181 2024 1888 1547 7T 4158 V377 592.2 185.3 V773 6378 5821 B32.8 1132.4 7472 9011 866.3 1010
i1 19.9 18.6 6.3 15.8 17.3 16.9 21 18.1 183 20 173 16.2 20.8 19.6 1249 19.2 202 18.2 26.4 245 19.4
Ti G036.57 a 306944  nd# n.d. n.d. nd. 652856 624679 o 44423 nd. 5473435 nd. nd. 4004 585  3453.12 a704.91 3866775 3868775 4514.235

Note: Al analyscs were carried out at the Department of Geology and Geophysics, Edinburgh University.

Major clement analyses used fused glass discs, prepared with flux, after ignition in an oven at 1 100C, according o the method of Fitton and Dunlop (1985}
Fused discs were scanned by a Philips PW 1480 Scquential Automatic X-ray spectrometer.
Trace element analyses were carried out on pressed powder pellets analysed in a Philips PW 1450 Sequential Automatic X-ray spectrometer.
* Sub = Subathu Formation (s.s.), Dag = Dagshai Formation, Kus = Kasault Formation. 'Passage beds' (Mathur 1979) are the rocks at the Subathu-Dagshai contact.
“n.d. = not determined.
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Table DR1: Locations of all samples used in this study. Numbers can be correlated
with map Fig. 1b. Note that some roads in India are currently being resurveyed and
milestone and culvert markings may have changed since these samples were

collected.

53
Najman & Garzanti



TABLE DR1: LOCATIONS OF ALL SAMPLES ANALYSED IN THIS STUDY

Stratigraphic Sample Mo, an GPS camments analyses
Unit na. Fig 1b toe-ordinates
Subathu (5.5.) 90-328 1 n.d. Road section, Dogadda village,
Nage 52, EO7R® 32
Subathu (s.5.} 30-358 2 n.d Subathu-Arki Rd, below Subathu village N30° 58 sping|
EO78° 59.5
Subathu (3.5.} 0-3GA 3 n.d. Bilaspur-Simla Rd, Dharampur village, M30° 54° spingl
E77° Q2.
Subathu (s.5.) 30-40C 4 nd. Bilaspur-Simla Highway, river section (Bhadar Khad) XRF
accessed at milestone 52
Subathi (5.8} 91-6iiB 5 n.d Bilaspur-Shimla Highway, at Naugaun link road XAF
junction
Subathu (s.5.} 93-13A 5 nd. Bilaspur-Simla Highway, river section {Bhadar XAF
Khad} accessed at milestone 52.
Subathu (s.5.) 06-15A 7 N30® 53.9h5 Dharampur village XHF
EQ077° 01.611° Road section
Subathu {s.5.) 96-158 8 N30® 53.355 Dharampur village Petrography
E077e 01.661 Road section
Subathu (5.5.) 35-15D 9 N30® 53.855 Dharampur village Petrography
EQ77° 01.661 Road section
Subathu (s.5.) 96-28E 10 MN30° 58.442 River section, Kuthar Nadi, XRF
EO7E® 58,757 accessed from Subathu-Arki road
Red Subathu 93-12C 1 N30® 58.442' River section, Kuthar Nadi, spinet
E076" 58.757 accessed from Subathu-Arki road
Red Subathu 96-2BC 12 307 BB 442 River section, Kuthar Nadi, Petrography
EQ76" E8.757 accessed from Subathu-Arki road
Red Subathu 96-28G 13 MN30° 58,445 River section, Kuthar Nadi, Petrography
E076° 58,757 accessed from Subathu-Arki road
Red Subathu 86-28! 14 MN30" 58,442 River section, Kuthar Nadi, XRF
EC76" 58.757" accessed from Subathu-Arkt road
Red Subathu 96-28J 15 N3C0: 58 442 River section, Kuthar Nadi, Petrography
EQ76° 58.757 accessed from Subathu-Arkl road
Red Subathu 96-28K 16 M30° 58442 River section, Kuthar Nadi, XAF
EO78° 58.757" accessed from Subathu-Arki road
Subathu-Dagshai 93-C1 17 n.d. Bilaspur-Simla Highway XRF
contact Witestone 51
Subathu-Dagshai 93-C2 18 n.d. Bilaspur-Simla Highway XRF
cantact Milestone 51
Basal Dagshai 36-F4 18 N31% 15.968" Maugaun link road, off Bilaspur-Simia Highway Petrography
EG7E" 54 655
Basal Dagshai 96-14B 20 RN31° 14,535 Bilaspur-Simla Highway, at junction to Arki road Petrography

bayion + Greapnin
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Lower Dagshal

Lower Dagshai

Lower Dagshai

Lower Dagshai

Lower Dagshai

Lower Dagshai

Lower Dagshai

Lawer Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshai

Main Dagshal

Main Dagshai

31-8iiF

96-104

96-124

96-144

96-14C

96-17F

96-17C

96170

90-29A

90-29C

91-8E

91-8H

96-17E

96-17F

36-17G

296-188B

56-10A

96-290C

96-30A

36-37A

21

22

23

24

25

26

27

28

28

30

31

3z

33

34

35

36

37

38

35

40

E076° 54.000°

n.d.

N31° 15,845
EQ76° 54.723
N31® 14.770°
EO76" 54.772
N31° 14.538'
EG76* 54.000"
N31° 14.535'
EO076° 54.000°
MN30° 33.788
E077° 0t 859"
N30* 53.380
EQ77° 01.745"
N30° 53.880
EQ77° 01.745"

nd.

nd

n.d.

n.d.

N30 53.768"
EQ77° 01.85%
N30® 33.768
EQ77° 01.859
N30® 53.768
E077° 01.859
N30° 53.624
EC77= 02.153"
N30® 53,550
EQ77° 02.38%
N30 57.694
EDVEG® 53.655'

N3J® 57,113

EO77° 00.178"

N30® 53.063"

Bilaspur-Simia Highway, between milestone 50 &
Naugaun link rd.

Bilaspur-Simla Highway

Bilaspur-Simla Highway, next to

electricity substation.

Bilaspur-Simla Highway, at junction to Arki road

Bilaspur-Simla Highway, at junction to Arki road

Dharampur-Dagshai Road

Dharampur-Dagshai Road

Dharampur-Dagshat Road

Tons valley, accessed at bridge at
N3Q° 32.638" EO77° 49.272

Tons valley, accessed at bridge at
N30° 32.638" EO77" 49.272
Dharampur - Dagshai Cantt Rd
Dagshai : N30° 53 EO77° 03.0r
Dharampur - Dagshai Cantt Road
Dagshai: N30~ 53 EO77° 03.0

Dharampur-Dagshat Road

Dharampur-Dagshai Road

Dharampur-Cragshai Aoad

Road section, under Dagshai Cantt.

Dagshai — Kumahatti Road

uphilt of culvert 83-5

Subathu-Bharampur Boad

Subathu-Dharampur Road

200m west of milestone 10

Kumahatti-Nahan Read

Culvert 1-2

XRF

Petrography

Patrography

Petrography

Petrography

XRF

Petrography

Petrography

XRF

XRF

spinel

XRAF

Petrography

XRF

Petragraphy

XRF

Petregraphy

Petrography

Petrography

Petrography

Nagroave + Cruggnh - Toble

0|

2q



Main Cagshai

Main Dagshai

Main Dagshai

hain Dragshai

Kumahatti-Solon

Kumahatti-Solon

Kumahatti-Solen

Kumahatti-Solon

Kasauli

Kasauli

Kasauli

Kasauwi

Kasauli

Kasauli

Kasaull

Kasauli

Kasauli

Kasauli

Kasauli

Kasault

98-39A

S6-41A

56-43A

96-45A

96-20A

96-224

96-228

96-22E

90-33B

91-9A

31-9B

1-9E

91-9F

919G

91-10A

91-85A

96-2A

96-5A

96-25B

96-25C

41

42

43

45

4G

47

48

49

50

51

52

53

54

56

57

58

28

&0

EQ77° 03.534

n.d.

N30® 50.787
EQ77" 05.204
N30® 49.258°
EQ77° 05,917
N30° 48,475
EQ77%06.915
N30° 53.893"
077 03510
N32° 53.433
E077° 03.942
N32° 53.478
E077° 04.090'
N32® 53.361"
EQ77° 04.144°
N30° 54,112
EQ76" 57.642'
N30 541127
EO76" 57.642"
N30° 54.112
EOVE® 57.642'
N30® 54.112
EOV6 57.642'
N30° 54.112
EQ76° 57,642
N30 54.112
E076° 57 642"

nd

N31° 14.928
E076% 52.423"
N31° 14.949'
EQ76* 53.255
N31° 14,856
EQ76° 52.476°
N30® 54,112
EO787 57.642'

N30° 54,112

Kumahatti-Nahan Road
Culvert 3-7
Kumahatti-Mahan Road

Culvert 8-5

Kumahatti-Mahan Road

Culvert 16-27

Kumahatti-Nahan Foad

Culvert 19-3

Cuarry. Track off main road, to left, going uphill

from Kumahatt
Kumahatti-Solon Road
Uphill of bridge 96-1
Kumahatti-Solon Road
Culvert 94-6, milestone 94,
Kumahatti-Solon Road

Chearry

Kasauli village, side road to hospital.

Kasaul village, side road to hospital.

Kasauli village, side road to hospital,

Kasauli village, side road to hospital,

Kasauli village, side road to hospital.

Kasauli village, side road to hospital.

Rd. section uphill from Kumahatti village N30®

53.5° EO77° 03.5

Bilaspur-Simla Highway, milestore 5%

Bilaspur-Simla Highway

Bhararghat Village

Bilaspur-Simla Highway, past milestone 58,

direction Bilaspur

Kasauli village, side road to hospital.

Kasauli village, side road Yo haspital

Nojm&w + Geedgin g

Petrography

Petragraphy
Petrograpty
Petrography
Petrography
Petrography
Pefrography
Petrography
XRF

XRF

Garnet

XRF

XRF

XRF

XRF

garnet
Petrography
Petrography
Petrography
Petrography
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E076° 57.642

Kasauli 96-268 a1 M30° 54 269 Kasauli-Kalka Road Fetrography
EQ76° 57.882 Culvert 21-6

Kasauli 36-278 82 N30° 54,136 Kasauli-Solon Road Petrography
E076° 58.072 Culvert 10-4

Kasauli 96-32A 63 nd. Dagshai-Mahan Highway, west of Sarahan village, Petrography

culvert 37-7

Kasauli 96-32G 64 N30° 43.575 Dagshai —Nahan Highway, Petrography
EQ77° 11.007 200m east of culvert 36-4

Kasauli 36-334 65 M30° 44 295" Dagshai-Mahan Highway Petrography
EQF7® 10 271" 20m east of culvert 33-8.

Kasaull 96-364 66 MN30° 45462 Dagshai-Mahan Highway Petrography
CO77° 09.756' 50m east of culvert 30/2
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