DATA S5 - Lynna River section lower part - chrome-spinel chemical results

Element composition (wt%) of chrome spinel grains.

Samples in the "GAP" series, i.e. GGI1, 2, 3, 3.5, 4, 6 and 7 were all prepared for this study.
Samples 31, 30, 28u were prepared by Lindskog et al. (2011) (76), who only studied the >63 um
fractions. For this study we searched the 32-63 um residues of the same samples for chrome spinels.

All analyses on polished grains, except where otherwise indicated. n.d. = not detected.

When grains are accepted as EC grains although single element concentrations lie outside the
accepted EC range, the outlier values are marked in red, see further data S1.

Sample depths are given relative to the base of bed Lyl in Lindskog et al. (76).
Sample G1
0.20-0.40 m below base of Ly1, sample weight: 14.2 kg.

EC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 2.95 6.26 2.76 0.81 58.90 | 1.06 26.10 | 1.23 100.1
2 2.52 5.82 3.22 0.69 58.62 | 0.89 28.43 | n.d. 100.2
3 2.79 6.08 3.24 0.75 58.57 | 1.03 27.45 10.76 100.7
4 3.35 6.03 3.21 0.73 58.44 |0.84 26.77 1047 99.85
5 2.85 6.14 3.34 0.71 59.97 10.88 2632 | nd. 100.2
6 2.58 6.69 3.23 0.68 59.61 |0.84 26.74 1 0.50 100.9
7 3.05 6.17 3.29 0.73 59.54 10.99 27.07 | nd. 100.8
8 2.24 6.70 2.88 0.74 59.13 1091 25.09 |1.81 99.50
9 2.61 6.17 3.26 0.69 58.16 |0.91 28.65 | n.d. 100.5
10 1.98 6.69 2.76 0.76 58.92 |0.78 2547 1245 99.80
11 2.43 6.26 3.02 0.73 59.58 10.81 27.21 1047 100.5
12 2.57 5.84 2.74 0.74 59.15 | 1.10 28.19 10.52 100.8
13 2.74 6.19 2.74 0.78 59.73 | 1.12 22.39 |3.61 99.30
14 2.53 6.94 2.82 0.84 58.93 1097 22.81 |4.16 100.0
15 3.00 5.75 3.18 0.73 58.60 |0.91 27.56 | n.d. 99.73
16 1.90 5.76 3.90 0.70 57.33 10.93 27.21 ]1.08 98.80
17 3.36 4.73 2.69 0.62 61.77 |0.57 26.11 | n.d. 99.85
18 2.85 6.60 2.88 0.77 59.15 | 1.05 26.03 ]0.83 100.1
19 3.37 591 3.30 0.71 59.11 |1.02 26.62 | 0.61 100.7
20 2.70 6.23 3.25 0.69 58.93 10.95 25.06 |3.01 100.8
21 2.49 6.86 2.35 0.78 59.62 | 0.97 22.87 13.30 99.25
22 2.37 6.29 2.21 0.77 60.31 | 1.15 21.99 |5.15 100.2
23 3.06 5.97 3.17 0.70 58.66 | 1.06 27.44 | nd. 100.1
24 3.34 6.10 3.10 0.71 58.60 | 0.83 27.45 10.39 100.5
25 2.81 6.38 291 0.75 60.32 | 1.04 21.95 14.50 100.7
26 2.36 6.04 2.76 0.81 59.69 10.79 28.09 1042 101.0




27 2.83 6.54 2.93 0.78 59.65 |0.88 26.64 | n.d. 100.3
28 3.00 6.02 3.05 0.73 58.62 | 1.02 27.65 |n.d. 100.1
29 2.89 6.26 3.03 0.70 58.21 | 0.85 27.23 10.69 99.86
30 2.87 6.06 3.03 0.79 58.40 | 1.12 22.02 | 5.14 99.43
EC grains >63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total
1 2.74 6.06 3.09 0.69 58.79 10.82 27.13 1048 99.79
OtC-V grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 5.29 16.06 |1.11 0.78 49.22 | n.d. 27.00 | n.d. 99.45
OtC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total
1 6.11 6.23 n.d. n.d. 55.74 | n.d. 30.73 | n.d. 99.21
2 1431 ]33.79 |n.d. n.d. 30.17 | n.d. 21.6 n.d. 99.87
Sample G2

0.70-0.90 m below base of Ly1, sample weight: 11.7 kg.

EC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1* 1.40 5.93 2.73 0.78 54.19 | n.d. 27.45 | n.d. 92.48
*analysis on unpolished grain

OtC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 14.02 |9.92 n.d. n.d. 58.44 |nd 17.43 | n.d. 99.80
2% 10.58 | 17.37 |0.66 n.d. 47.04 | n.d. 19.73 | n.d. 95.67
*analysis on unpolished grain

Sample G3

1.10-1.30 m below base of Lyl, sample weight: 12.3 kg.

EC grains 32-63 um

Grain* | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 1.43 6.14 3.11 0.82 60.26 | 1.00 2191 ]5.34 100.0




12 1335 674 [244 J069 [5871 [120 2511 |1.56 [99.81 |
* one grain with similar composition as the two others was lost during polishing

OtC grain 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1* 9.64 19.41 ]0.68 n.d. 2742 | nd 25.53 | nd. 82.68
*analysis on unpolished grain

Samples G3.5 and G4

G3.5,1.90-2.06 m below base of Ly1, sample weight: 8.8 kg. No chrome spinel grains in 32-63
pm and >63 um fractions.

G4, 2.06-2.13 m below base of Ly1, sample weight: 10.9 kg. No chrome spinel grains in 32-63 um
and >63 pm fractions.

Sample 31

2.10-2.30 m below base of Ly1, sample weight: 9.8 kg, see Lindskog et al. (76).

EC grain 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 3.19 7.61 1.76 0.77 58.81 |1.32 2643 10.37 100.3

OtC-V grain 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total
1 2.50 9.20 0.51 0.67 58.49 10.59 2791 10.35 100.2

OtC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 12.63 124.04 |0.73 n.d. 30.36 | n.d. 32.66 |n.d. 100.4
2 12.83 | 6.30 n.d. n.d. 62.43 | n.d. 18.08 | n.d. 99.64
Sample 30

2.30 - 2.50 m below base of Ly1, sample weight: 14.4 kg, see Lindskog et al. (76).

EC grains 32-63 um

| Grain [MgO [ALO; [TiO2 [V»0; [CrOs [MnO |FeO |[ZnO | Total |




1 3.12 6.37 241 0.77 60.04 | 1.04 26.25 10.37 100.4
2 2.87 6.53 2.34 0.69 60.14 | 0.77 26.43 | 0.65 100.4
3 2.32 6.03 2.38 0.78 59.38 | 0.88 28.51 10.32 100.6
4 3.45 7.12 1.53 0.77 60.44 | 1.07 23.71 | 2.46 100.5
5 4.19 6.69 2.19 0.73 58.40 |0.99 2591 |nd. 99.09
6 3.87 6.63 3.68 0.67 55.60 | n.d. 28.67 ]0.37 99.49
EC grains >63 um
Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total
1 291 3.49 2.55 0.66 60.87 | 0.69 28.22 | nd. 99.40
OtC-V grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 5.53 16.01 ]0.97 0.58 48.30 | n.d. 28.57 | n.d. 99.96
2 3.58 1291 10.48 0.71 54.27 10.77 27.14 | n.d. 99.86
OtC grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 6.96 18.68 | 1.09 n.d. 50.13 10.73 22.07 | n.d. 99.67
2 13.26 |21.63 |0.72 n.d. 40.44 | n.d. 23.62 | n.d. 99.67
Sample 28u
2.80 - 2.95 m below base of Ly1, sample weight: 14.0 kg, see Lindskog et al. (76).
EC grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 3.47 5.57 1.94 0.83 61.04 | 1.00 2530 | 1.15 100.3
2 3.31 6.51 2.27 0.68 59.04 |0.99 27.74 | nd. 100.6
3 4.13 7.02 2.26 0.74 58.54 | 1.06 25.55 |nd. 99.31
4 4.59 7.34 1.65 0.67 58.32 | 1.01 26.07 10.28 99.93
5 2.75 6.72 2.37 0.75 58.65 |0.82 27.78 | n.d. 99.83
6 2.13 7.01 3.06 0.83 58.40 |0.56 26.69 | 0.96 99.63
7 2.79 6.39 2.22 0.86 59.23 10.79 27.82 | nd. 100.1
8 6.04 6.39 2.62 0.74 59.30 |0.76 2449 | n.d. 100.3
9 2.65 3.23 1.45 0.94 63.96 |1.43 2338 1297 100.0
10 1.99 6.72 3.42 0.75 59.08 |0.62 27.69 | n.d. 100.3
11 4.49 5.03 1.50 0.74 62.16 |0.77 24.72 1 0.56 99.98
12 3.24 7.24 2.12 0.71 60.27 |0.82 23.98 10.92 99.31
EC grain >63 um

| Grain | MgO [ALO;s [TiO» |[V20; [CrOs [MnO [FeO [ZnO | Total




| 1% 1437 625 [240 1075 [56.79 072 [2648 |nd.  |99.14
* Grain also contains 1.39 wt% NiO
OtC-V grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 5.76 6.24 0.85 0.61 62.57 1091 22.76 | n.d. 99.71
2 5.79 11.14 ] 0.80 0.56 58.03 | 0.54 2395 |nd. 100.8
3 2.12 5.83 0.89 0.78 62.47 |0.87 27.24 10.58 100.8
4 7.91 7.73 1.00 0.74 60.66 | 0.75 20.13 | n.d. 98.92
5 1.75 n.d. 0.56 0.83 68.10 ]0.93 2242 | 5.74 100.3
6 5.45 12.44 1091 0.66 55.70 | n.d. 25.46 | n.d. 100.6
7 591 3.16 1.02 0.62 64.16 | 0.60 2440 | n.d. 99.87
OtC-V grains >63 um
Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 3.58 8.78 0.88 0.52 59.28 | n.d. 26.72 | n.d. 99.76
2 10.13 | 17.84 |0.95 0.51 50.93 |0.56 19.04 | n.d. 99.96
OtC grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 10.69 |16.09 |0.89 n.d. 42.23 | nd. 29.44 | n.d. 99.34
2 7.65 20.21 | n.d. n.d. 51.08 ]0.93 18.17 | 1.79 99.83
3 7.94 21.57 | nd. n.d. 53.41 | nd. 16.27 | n.d. 99.19
4 12.86 |30.31 |041 n.d. 34.03 | n.d. 22.63 | n.d. 100.2
5 10.81 |21.09 |n.d. 0.39 47.07 | n.d. 19.92 | n.d. 99.27
6 8.15 22.28 10.68 0.26 46.22 | n.d. 22.38 | n.d. 99.97
Sample G6
3.95-4.05 m below base of Ly1, sample weight: 13.0 kg.
EC grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO ZnO Total
1 1.97 6.12 2.61 0.76 58.92 |0.77 29.71 10.35 101.2
2 2.83 5.00 1.64 0.74 62.64 | 1.48 2542 | 1.31 101.1
OtC-V grains 32-63 um
Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 1.94 12.27 12.84 0.61 45.03 10.38 34.60 |0.51 98.18
2 4.87 12.69 10.92 0.70 5291 |nd. 27.89 | n.d. 99.97
3 7.67 11.09 | n.d. 0.49 59.00 |2.21 13.78 16.36 100.6
4 9.15 7.00 2.21 0.71 60.24 | 0.50 2132 | nd. 101.1




OtC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total
1 12.02 12091 |n.d. n.d. 51.71 | n.d. 15.12 | n.d. 99.76
2 10.79 | 11.90 |3.11 n.d. 33.21 |nd. 41.29 | nd. 100.3
Sample G7

Ca. 4.75 m below base of Lyl (2-15 cm above "Trypanites Bed'), sample weight: 13.0 kg.

EC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total
1 1.88 6.27 3.73 0.81 56.53 | 0.76 30.37 | 0.47 100.8
2 3.00 6.35 2.76 0.88 59.46 |0.89 27.71 10.37 101.4
3 2.37 5.22 3.79 0.81 58.22 |0.76 29.45 | nd. 100.6
4 3.09 6.12 2.20 0.70 60.55 |0.89 27.18 | n.d. 100.7
5 2.23 5.70 4.39 0.82 57.94 |0.63 29.45 | nd. 101.2
6 2.44 6.23 3.90 0.69 57.65 10.73 28.95 | nd. 100.6
7 2.43 6.53 3.80 0.69 58.41 |0.63 2796 | n.d. 100.5
8 1.93 6.53 3.01 0.74 57.30 ]0.73 29.53 10.57 100.3
9 3.25 5.98 2.52 0.68 59.77 | 1.18 26.56 | 0.28 100.2
10 2.59 6.75 1.60 0.76 59.73 | 1.32 27.07 1047 100.3
11 1.98 5.77 2.14 0.69 59.89 | 1.06 28.14 | n.d. 99.66

EC grains >63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total

| 5.57 5.57 3.86 0.86 58.76 | n.d. 26.27 | n.d. 100.9

2 6.24 6.79 1.21 0.63 62.85 10.73 22.36 | n.d. 100.8

OtC-V grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr0; | MnO | FeO ZnO Total

| 2.01 0.75 1.46 0.59 4133 10.81 52.16 | 1.17 100.3

2 4.07 14.86 | 1.54 0.61 51.22 | nd. 27.60 | n.d. 99.90

OtC grains 32-63 um

Grain | MgO | ALO; | TiO2 V203 Cr03 | MnO | FeO Zn0O Total

8.56 1691 |nd 0.45 51.08 | n.d. 22.80 10.43 100.2

8.67 11.77 | 1.18 n.d. 49.34 | n.d. 28.95 |n.d. 99.90

11.35 [9.76 0.37 n.d. 57.29 | n.d. 21.50 | n.d. 100.3

12.03 1 10.73 | 0.39 n.d. 56.55 | 0.46 19.29 | nd 99.45

N[ |W|N|—

7.31 10.18 | n.d. n.d. 69.14 | n.d. 12.73 11.32 100.7




6 5.59 20.98 | n.d. n.d. 42.40 1043 30.37 1041 100.2
7 8.02 9.11 1.07 n.d. 48.43 | n.d. 33.57 | nd. 100.2
8 8.03 18.14 | n.d. n.d. 56.33 | 0.49 16.73 | n.d. 99.73
9 11.14 | 28.74 |n.d. n.d. 45.72 | n.d. 1444 | n.d. 100.0
10 7.49 12.57 | n.d. n.d. 60.63 | n.d. 19.45 | n.d. 100.2
11 12.15 ]19.06 |0.97 n.d. 42.37 | n.d. 25.30 | n.d. 99.85
12 4.36 15.64 |1.38 0.43 4490 | n.d. 33.18 ]0.40 100.3
13 10.89 | 15.77 |1.06 0.34 45.85 | n.d. 25.60 | n.d. 99.51




