43539 2023 102 MOESM1_ESM.1

ESM1. Inventory of F3 seal-impressions, animal orientation, frontal and dorsal

signs, and symbol-sign correspondence

Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Right Left Sign sequence (right to left and top to bottom with line break) and notes.
Exceptions are specifically noted.

Note: All images courtesy of CISI. Images are not to scale. There are some conventions specific to the cataloguing of F3 objects in
ESM1. One of them is a hack that flips an image from CISI to show it as impressed, as CISI, in rare cases, does not give them as
impressed. To make the flip evident to the reader, the legend printed in CISI is preserved.

1 Goat. No entry in M77.

’Q\59

ATLA
K-37(----)
2 ’ Markhor. No entry in M77.
' -~ 'Q\ 59
3 Urus? No entry in M77.
L 5o
4 See also row 31 ~5 = » | Gharial
W=t 0
: 59
M-410 (2133).
5

Markhor. No entry in M77.

LLl-u 171
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Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Right Left Sign sequence (right to left and top to bottom with line break) and notes.
Exceptions are specifically noted.
6 Turning goat
@ 284
i
.99
N’.‘ ]
M- 272 (2554)
7 Goat
1
1 109
\1/ 162
M- IG5
M- 1904 (2565)
8 Markhor
mnn
............. 110
\1/ 162
B-10 a
B-10 (9204)
9 Goat. No entry in M77.
167 (ICIT 411)
i
1112?
10 Goat.

M-1905 (2516)

?
?211
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Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Right

Left

Sign sequence (right to left and top to bottom with line break) and notes.

Exceptions are specifically noted.

11

Urus. No entry in M77.

171

& 211

12

K-26 (8071)

Unicorn

& 1
U 342

13

M-223 (1167)

Unicorn

:\f 342,\1} 336
Y 162

14

Urus. No entry in M77.

:U: 342, :X) 53
\r 162

15

Unicorn. No entry in M77.

59, ' 105

? 211

16

Cli7a

C-17 (6122)

Unicorn. Note: The frontal sign on C-17 is a variant of 1. In this variant the
arms drop down. It is not the typical ‘signpost human’ with both arms held

out like this: k

U342,%8
R
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Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Right Left Sign sequence (right to left and top to bottom with line break) and notes.
Exceptions are specifically noted.

17 Rhino- dot in circle.

:U: 342 U 347

M0 3 e
M-1908 (1385)

Rhino. Note: The frontal sign (banner or flag) on K-39 waves left. The only
other instance of a left-waving flag is on 7065 (L-115), and it is doubtful if it
is 402, or even a variant of it. M77, ICIT and the font package do not have a
left-waving variant.

a0 |
0249 | 162

4 402
Unicorn. No entry in M77.
kU 32" 102 5( 302
Y 162

19

Unicorn
T 342, B 244, X 67
{242

M-1719 (1550)

21 Buffalo

Y 162, k 1, B8
E[|242

M-1918 (2279)

Human-faced markhor

a6, %0 400, 965 15
Yo

M-1180 (1303)
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Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Right Left Sign sequence (right to left and top to bottom with line break) and notes.
Exceptions are specifically noted.

23 Unicorn. Note: M77 does not feature this seal. ICIT documents the first sign

as 002, equal to 199 in M77. I take it as * 100 in M77, and the decision is
rationalised in Section 5.6.

rati
P 120,U 342, B 301 M 100
¢ 397

24 Zebu

393

25 Tiger

kl:U:342/\%48:U:343/<125m16
@391
E|:|Z|257

M-288 (2518)

26 Hare. No entry in M77.

8410

27 Bison x 2, also on M-492 B.

@ 267|E 201

28 Unicorn. Note: M77 does not reckon a frontal sign.

LA | g
I |60||87)123 305

Y 1677, or is it a monkey as has been noted in Mackay 1938?

LB RS BN

M-1793 (2316)

50f8



43539 2023 102 MOESM1_ESM.1

Supplementary Catalogue ESM1. F3 object dataset. Animal symbols by orientation, and frontal and dorsal signs (F3)

Sign sequence (right to left and top to bottom with line break) and notes.
Exceptions are specifically noted.

Right Left
29
30

M-1792 (1093)

Seal impressions
31

K-67 (8121)

32
33

Goat. Note: M77 reports this sequence in 3 lines, and omits the ‘double axe’
59
O that the goat is facing. Frontality is not decisive.

'W' 175 fb 28 \U 381 ”[ 89 % 327 B rF3?
" R 00150
@ 267 W 29 (29, 267; + 8 signs)

Unicorn. Note: This is a unique seal with a whole frontal sequence of three
signs.

:U:342 82 :U:342
U342U347Q 59

Urus

& 16
& 126

Gharial. Note: Occurs also on M-482 B, M-489 A, M-1923 d, H-172, H-705,
H-1958, H-1961, besides M-410, a seal, in left orientation.

Qs

Rhino, also on M-447, M-483, M-484, M-2017, M-2018, M-2030, and
H-1955.

@&‘) 63.

(227/226), U 342 (1362/1347), % 1 (134/120), | 86 (144/143), = 402 (98/97), [ 242 (26/26), ¢ 397 (12/12),
393 (7/7), dh 257 (3/3), 8 410 (2/2), © 267 (371/369), [al 201 (9/9), € 326 (32/32), %) 63 (7/7), and RA)

64 (2/2)

The frequencies show that some frontal signs are prominent, while others are marginal.

1 Some frequencies vary a touch from M77 after adjusting for errors in the corpus
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List 2. Dorsal signs and their frequencies in M77:

There are 39 unique dorsal signs. Five of 19 frontal signs occur as dorsal signs, but never in a same

sequence:
Q59,1 171, Y 162, U 342, 0 1.

All 19 frontal signs and the 39 dorsal signs repeat as aerial signs.
- Solitary dorsal signs (‘</>’ indicates a line break):

</> @ 284 (2/2 for this variant of €)

</>"11 109 (38/38)

</> w171 (130/130)

</>& 326 (32/32)

- Dorsal sign pairs, each pair is unique:
</>Af 342, 336 (1362/1347, 229/229)

</>1 342,90 53 (1362/1347, 129/129)

<> 342, X 8 (1362/1347, 104/104)

</> T 342, 347 (1362/1347, 117/117)
</>1249,Y 162 (167/167, 208/196)

- Dorsal sign triplets, each triplet is unique:
</>AR 32,0102, £302 (11/11, 151/151, 13/13)
<>V 342, 0l 244, X 67 (1362/1347, 88/87, 276/276)
<>Y 162, A 1, B (208/196, 134/120)

<>l 96, % 409, 26 15 (22/22, 26/25, 125/125)

- Dorsal sign quartets, each quartet is unique:

</> 120, U 342, ® 391, ™ 100 (2/2, 1362/1347, 195/182, 29/29)
</>1W 60,1187, 123, 305 (29/29, 354/341, 191/189, 3/3)

- Longer sequences of dorsal signs:
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</>@® 391 (195/182) </> K 1, U 342, Ak 48, 343, K 125, &k 16 (134/120, 1362/1347, 168/168, 171/170,
18/18, 1/1)

The above sequence occurs with two line breaks. It is the longest, wholly surviving F3 sequence.

In the above sequence from Chanhudaro (row 29, S1) with two line breaks, signs © 267 and Y 29 in the
third line are under the nose of the animal. It is difficult to assess these signs for frontality as the animal faces
a double axe &, which is perhaps an icon and not a sign. This behaviour does not repeat and is essentially

inconclusive.
List 3. Sign-symbol correspondence
An Indus sign is frontal in relation to one animal symbol, or more than one animal symbol.

1. The fish sign R 59 is common to four animal symbols, in rows 1-4. The sign is frontal to the gharial

many times over. See rows 4 and 32.

2. The trident sign Y 162 is common to four animal symbols, in rows 7-8, and 13-14. The sign is frontal

with the unicorn twice, in rows 13 and 19.
3. The arrow sign T 211 is common to three animal symbols, in rows 10, 11, and 15.
4. The 3-part rectangle ] is common to two animal symbols, in rows 20-21.
5. The ‘plant’sign Y 167 is (doubtfully) common to two animal symbols, in rows 22 and 28.

A summary of the above list shows that at least four Indus signs, possibly five, relate to more than one
animal symbol. The remaining 15 (or 14 if Y 167 is certain in both cases, in rows 22 and 28), combine with

only one animal symbol.
List 4. Symbol-sign correspondence
1. Every animal except the elephant has at least one frontal sign

2. 13 animals feature on 33 seal-impressions with frontal signs — tiger, rhino, buffalo, goat, turning goat,

markhor, zebu, urus, unicorn, hare, gharial, and a pair of bisons
3. 5 of 13 animals — rhino, goat, markhor, urus, and unicorn — face more than one Indus frontal sign

4. 8 animals — turning goat, tiger, buffalo2, zebu, gharial, hare, bison 1, and bison 2 — face only one frontal

sign

5. The concordance for the animals and frontal signs are shown excerpted in Table 1. The full catalogue is

in this supplementary material.

2 A Farmana buffalo seal (not listed in CIST) shows a different frontal sign, t 211, besides fl 242 on M-1719.
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ESM12. Intrinsic markers outside the fish sign family

ESM12. An intrinsic marker in a sign family as a signal of anisotropy. Other than the fish sign family.

From row 13¢5 in S2. 2137 (M-719): BUY E;:n] Il This is labelled D5 on the basis that [:I' is a marked version of[zl 244.To

verify, we look at co-occurrences for 342, 162, and 244.

There is one more result for this besides 2137, UXVQNEXR Y AL 1087 (M-38). Between 2137 and 1087, sign
order is the same. In 2137, 342 and 162 are adjacent. This agency needs to yield a D2 marker. The expected marker goes missing.
Instead, there is an unexpected marker, D5. In D5, the marking is intrinsic, not an affix. [:]] > Eﬂ in 2137.

From row 17¢ in S2. ICIT 1324 (H-102): E U T Q . On the basis that % 172 is a marked version of | 171. @ 59 occurs 92
times after the formative sign UTU 08 59 occurs 10 times after the marked version &F‘J Are they marked ‘appropriately’? In two of
ten, they are adjacent and medial. They induce D2. The pair is initial four times with no marker of anisotropy, Dx. For the sign

combination ’Q 59 after 172 ﬂ#, there are three hits, all D1. In one case, Q 5# 'Q UTU U B 59 doubles, ICIT 3861 (Pbm-1, CISI).
The first one comes after u|-u171. The second fish comes after b‘:'ﬁ 172.

From row 20a in S2. 4345 (H-206): U [3 XX i UJ ﬁ:l This is labelled D5 on the basis that i is a marked version of % When does

% 54 need that marker and why? In 3232, U % “I“ #8 % ..... @ where @ 267a comes before % 54, the latter remains formative. In
1003t 1Y "O T XK

55 may be a case of an infixed ...97 since ¥ 54isa sign that doubles, and differentiates with an infix when it singles out.

* when 267a comes after a *54° that singles out, the latter needs the marker. The stroke inside },%{

From row 20d in S2. 4345 (H-206): U (3 X # W . This is labelled D5 on the basis that [3 is a marked version of [l 244. The
formative sign (& transforms to (.3 when it occurs after (] 242. This however cannot be verified as 4345 is the only co-occurrence

for ] 242 and any of [1] 244 and 244a-k.

From row 20f3 in S2. 4345 (H-206): U L3 X W H This is 1abelled D5 on the basis that there are three marked versions in
between: [3 XX %, respectively of[[:] 'Q\ %, verified above with % 54 and ﬁg 55.

From row 2013 in S2. 1341 (M-1139): U ‘L‘qﬁ ﬁ] ,,,,, ® This is labelled D5 on the basis that ‘#ﬁ is a marked version of “I“ Compare

this with 2373 (M-154): {4 Q% "B Y. The ‘harrow’ sign is singular when it occurs before 242 (E[I $ R UTU) and doubles on
the y axis when it occurs after 242 (ﬁ E[l).
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ESMI11. Intrinsic markers in the fish sign family

ESM11. An intrinsic marker as a signal of anisotropy. Fish sign family.

A 59 occurs eleven times before XX 67 in M77. What happens when they transpose? In T QA X "8 8 7220 and 7252
(identical), Q59 after X 67 is not adjacent and the sequence should carry a marker of anisotropy within the range of the two
signs, but it does not. Instead, 272 joins A 59 and if the diagonal slash inside the fish in the former can be taken as a marked
version of & 59, then this is D5. In T QXL 3074, the two signs pair and a D5 signalling occurs just before the sign pair,
signalled by a ” roof above the fish in 2 6s.

From row 13¢5 in $2. E T Y & % 4646. Three signs in the middle of 4646 form a habitual string TYd , 57 instances in ICIT.

Let us call it String X. One of ’Q‘ 59 or its four marked versions - &, XX, 'Q‘, ’Q‘- occurs 21 times before String X (1052, 1433,
1556, 2333, 2335, 2594, 3031, 4082, 4104, 4111, 5222, 5223, 5276, 5286, 9822, ICIT 1599, ICIT 1600, ICIT 1226, ICIT 4182,
ICIT 4229, ICIT 4155). A second String Y, of three fish signs @ X @, each a marked version of @ 59, bunch together

UYL QX2 ind104 (H-39). As each fish sign singles out in the aforementioned 21 sequences, differential marking
becomes necessary, and is retained. Sign Q59 occurs just once after the string UYdintos1 (M-746) TNV Ydll o
mark the transposition, the terminal sign in the string, U 342, becomes a U 343, D1. The string TYd completely avoids
enclosed fish signs like :’Q:, (’Q‘j, (’M)

From row 17¢2 in S2. 9071 (Dlp-1): TR 2 XX "O. This is labelled D5 on the basis that 2 X are both marked versions of
A This adjacency reproduces 23 times (listed below) in ICIT, but never once with the string UY 4 n this respect, 2 Xis
radically different from the adjacency in 4104, of A X When ® occurs after X instead of 'Q‘, it alters everything that occurs

after. I illustrate two of the 23 sequences: 1431 Y OQXUI & and R 2 X K 4354, Adjacency for L X 1001, 1053,

1065, 1313, 1431, 2081, 2193, 4052, 4140, 4281, 4354, 4362, 4271, 4371, 5074, 5283, 7009, 8017, 9071, ICIT 920, ICIT 498,
ICIT 1670, ICIT 3893.

present a convincing case for when a marked version of Q59 joins the parent sign in a sequence and when the parent sign is

dropped from a sequence. But the positional and transpositional dynamics of 2 A canbe probed, which leads to the following.

is distant, in { D 2 0) X D 2 1421, and 1 X%V H2193.1tis compelling to compare the positional and

transpositional dynamics in Y22 2O 1326and 1 11U R % )® 1345. As the fish signs transpose in relation to each

other, the transposition has a decisive impact on the initial sign, ... © versus / ®, and no impact on the terminal string T Y. m

) ||| \]J ’Q\ /‘Q\ @ 2507, another initial condition presents, with all else intact in relation to 1345.
. L A .. . N .
From row 18a3 in S2. ICIT 1599 (H-694): VYA 2R B Q. This is labelled D5 on the basis that & is a marked version of Q.

From row 18c2 in S2. 2393 (M-894): A4 % QR O This is labelled D5 on the basis that @ is a marked version of .
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ESM10. Sign behaviour for [ 244 and its marked versions vis-a-vis U 342, in an

alphanumeric convention.

ESM10. Sign behaviour of [l 244 and its marked versions vis-a-vis 342

Sign x
[T 629

(] 244630
I 244b/631
[ 244/632

(2 244¢/633
[ 244d/634
(2] 244¢/635

[ 244f/636

(] 2440/637
El 244h/638
B3 244i/639
244j/640
641

(3 244k/642

Before I 342

This is not an independent sign and is a double of 244a

@7

None
4

None
(&)

None
(24)
(6)
1
4

None

After U

None

None

None

None

None

None

None

None

None

None

This is a compound of (] 244d and 219, not a marked version of 244

1

None

1of1l
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ESMY. Data for . 98 as a neutral marker by null simulation.

Null simulation

Null simulation with transposition.

10

11

1432 M-1302): U @ || * "B

No data, first sign is lost.

sign order only one of which needs a .. 98 in between:

2184

U 347 after U 343. ICIT confirms 6 results for the same

sign order only one of which needs a ' 98 in between:
2687.

2071 M=709): U X L TU B 12

2231 M-707): T U 2 XX 6 @ (1/13)

U 347 after XX 67. ICIT confirms 13 results for the same

sign order only one of which needs a .!. 98 in between:

2184. The same result as under row 2.

sign order, of which only 3044 needs a .. 98 in between.

4118 H-61): U XV & L )¥

H 51 after ¥ 412. Only once in 4118

7224 (L-124): A TR & L UAW* (12)

i 121 after U 343. One other instance, 2129 (M-1081):
B DS A @ U @ 9 which does not need a . 98 in

between

(Dx = 0/0)

No data for XX 67 after U 347,

(Dx = 0/0)

No data for U: 343 after U 347.

(Dx = 0/0)

No data for rl 127 after % 8.

(Dx = 0/0)

No data for ||| 89 after £F 358.

(Dx = 0/0)

No data for XX 67 after U 347.

(Dx =0/0)

No data for ® 391 after » 296

(Dx = 0/0)

No data for 8" 412 after i 51.
(Dx = 0/0)

No data for U 343 after il 121. ICIT reports 35 instances for U

342 after .::.:.' 121. In relation to those 35 instances, a D1

anisotropy obtains in 7224.

* This is one of 12 clay stamps from Lothal with an identical impression, taken as one

8004 (K-56) LTR: U 0) L DX0 (1/1)

0) 319 after P< 216. Only once on 8004

1385 M-): | - T U a0y

(Dx = 0/0)
No data for [><> 216 after @ 319.

(Dx = 2/55)



Null simulation
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Null simulation with transposition.

12

13

14

15

16

17

18

| 86 after U 342. ICIT confirms 10 results for the same

sign order only one of which needs a ! 98 in between: 1

2069 M-634): X TR T L @O ® % & 111y

" 171 after @ 391. ICIT confirms 11 results for this sign

order only one of which needs a ... 98 in between: 2069.

U 342 after | 86. ICIT shows 55 results for the transposed sign

order two of which report a Dx instance in relation to the null-
simulated 1385 and 1347: 1263, ICIT 3394

(Dx = 2/11)

® 391 after UTU 171 occurs four times in ICIT. 4245:

e@XTUHO 46031l &KX 4606 E @ X ", and 1CIT
4235 @ M

Note: In relation to the four sequences in the right column, 2069 in the left column should carry a marker and the only marker

is ..

98, which is apparently not redundant but indispensable. However the insistence that 2069 should have a marker forces

the condition on 10 other cases for | 171 after & 391 reported in the left column. 7 of them report a D1 anisotropy in

relation to the sequences in the right column, with 99 as the marker in 6 cases and 123 as the marker in one case. In one other
case, ICIT 5453, the sequence has just the two signs, uTu ® hence D2a. In two other cases, 1623 and 2847, we have a Dx.

sign order two of which need a .

them is 2521, the other being ICIT 4229 TYhQEX

98 in between. One of

2450 M-1177): U U 0 2O

U 347 after @ 267a. ICIT confirms 11 results for the

between: 2450

sign order only one of which can have a .

1122

1306 M-266): 5 T X @ & 1 “(4) [ (11

A 72 after () 81. Only once in 1306.

2697 (M-1308): U Il #i L ¥ i (11

(Dx =2/3)

® 391 after 01 249 in 2005: @ & (D2a). 2176: ¥ & 1 (Dx).

4229.

(Dx = 0/3)

© 267 after U 347. The transposed order reproduces in ICIT

Y 11, and 1400:
JOYNMORIN</>TUWIA</>T2XR @ 1

relation to ICIT 3858, the only sequence without a line break,

pair produces a D2 anisotropy with .

K-419.3023 and 7100: U :i:, produce a D2a in relation to the

null simulation.

100 before the pair, as per

(Dx =0/1)

(4) 81 after & 72.2576: U (4) § 2 )®. In relation to this, a
D1 anisotropy obtains in 1306.

(Dx =0/1)

{169 after ! 121 in 2336:

BDC T @ i In relation to this, a D2 anisotropy obtains in
2697.

(Dx = 0/1)
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X 67 atter © 267a. ICIT confirms 14 results for the same = © 267a after X 67 occurs in 2543: O & </>

sign order only one of which needs ... 98: 9071 BB QX | B nrelation to this, a D1 anisotropy obtains
in 9071.
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ESMS. Sign doubles and differential markers.

ESMB8. Adjacent doubling and distant doubling in an Indus sign sequence

Sign Adjacent double Distant double Single with 97, 123, or both
1 -
A1 1084, 1483,2217,2509, a7 A BB 4511
4217, T A R R 4386, 8108,
8109, 8110, 8111, 8112, 8113,
8115, 9902
2 %10 EXHE M "X Q2403
3 #sa T & % 1083, 3232
s tAQRQICOHTIIR 1374 4 QUK QU TR Qoera, Y il QW O 1071,2231,
2436, 4324, 7277, 9905 3067, 6233 2439, 2496, 8043, 9903; 1211
T AW )R AR 2524 7282
> %76 QW Wi33s
6 g7 1082, 2615, || ® 1l 5073
7 il 8o 1054, Il Il Y &5 1539, AER L TN 2305
4833, 5108, 8008, 8026
8 w21 4106, 11 W i B 7065,
8108, 8109, 8110, 8111, 8112,
8113, 8115
> i U1 74150, 8029 $ A ¥ 10U 2566
10 N 134 ICIT 3788 There is an inherent difficulty in cataloguing this sign. Its height and position
on the y axis vary and affects the marker that follows. It is very difficult to
spot out a 97 from | 86 when /\ 134 is involved.
% 150 T@IXT XV X)X 2690,1012 | X pairs 43 times with J, including
2690 and 1012. Pairs 4 times with
97 eg,nEBUMe "
2511, also in 2023, ICIT 1710,
ICIT 1711
12/ 2153 $ QAN TO 1032,
1391, 2200, 2224, 2607,
2631, 4067, 4368, 5309, 7082
3 vi62 RYYY Y2322 2949, TaAxYAYo2s3s Y pairs once with 97 in 3021,
2950 % ' kf || . Pairs twice with
)123in 7031 and U )Y @ 1 9092
47169 T ¥ D U % 1705, 1706, 3337, | Pairs once with /123 in 7032,

3354, 3355, 3381, 3384, 7201 )y
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ESMB8. Adjacent doubling and distant doubling in an Indus sign sequence

Sign Adjacent double Distant double Single with 97, 123, or both
15 T

175 FA¥ TR VUE 2566
16 £ 176 EE®QRAXDC @ 1110, EFXE ) D 04296, 4684, 5270

1227, 1545, 2035, 2043,
2347, 2460, 4372

17" & 194 i TF R0 /A b 2301,
7016
1814011 FAQQTOHTII R 2436 Pairs thrice with 97 in 2297,

2477, and 1030 R | 1 11U
9 421 O </>AT@W "
A 6205

20 16 216 5489, 5501, T U DOXK

7044 (mirrored, reckoned as
sign 217 in M77), 7280,
2363, 2486, 2311, 4583,
8039, 2362

21 o3y A000</> W& 4251

22 Doa T8 [0 cirazos €110 2 ) X2 X 1421
/245 BEHQUBETQ 004, HEQUTETQ 1004 Traby Hans

1016, 1056, 1101, 1159,
1175, 1180, 1248, 1253,
1424, 1437, 1542, 1552,
1626, 1710, 2027, 2050,
2072, 2073, 2088, 2173,
2240, 2292, 2317, 2345,
2346, 2350, 2423, 2461,
2612, 2802, 2860, 2916,
2920, 3088, 3109, 3158,
3316, 3318, 3344, 3347,
3362, 3393, 3401, 3413,
3415, 4012, 4014, 4120,
4130, 4133, 4204, 4589,
4642, 4645, 4651, 4674,
4838, 5274, 5490, 5495,
7219, 7220, 7225, 7238,
7247, 7252, 9902

23

24 405 4003
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ESMB8. Adjacent doubling and distant doubling in an Indus sign sequence

43539 2023 102 MOESMS_ESM

Sign Adjacent double Distant double Single with 97, 123, or both
A 6267/0 2373, 2374 (this doubling is a false
267a positive as we know that 267 and 267a
are different)
B Y 287/C303 1209, 1403, 1471, 2052, 2455,2548, ) pairs once with -.97 doubtfully
VXV F U R OC2685,2694,2559, i 1¢1T 5059 and twice in 1713
2860, and 1083, identical,
TOHRTDoDw Q2 OKRY Hw DXV X
3107, 3235, 7238, 8002, 8086, 9211
23 7290 MUY Y T 3016
263293 2436, 2654, A U 33 4283 $ AU ) 1457 (mirrored) 1321,2617, /0 & K B <~
TRt QR )230s,
27 ) 294 TXED WIS VDT 1623, 2847
C (299 (opposed in 303)
28 (303 287+ 9211,
299)
2 307 TUoyyHans Trayy 8 ans BIX T A2 I Uornn
R EE® NN B 2043,
2049, 4003
3 U328 YUUURT A2 KO  This triple singles out \J 579 times and doubles out \J U 10 times without
1623, 2035, 2847 197 or )123 affixing to it (ICIT)
32 V342 T¥ 7D Aogoororr  1012.1027,1093, 1122, 1139, 1215, Singles out 24 times with 197
4205 1325, 1404, 1553, affixed . . One example is
TEHEMX AVAT AT 2317, I
2687, 2690, 2847, 3246, 4349, 4541, shown: 4614, Teitro®
9092, ICIT 0370, ICIT 4191, ICIT Note: This ICIT count is inflated
4205, ICIT 4221, ICIT 5230 and includes many instances of .
98.
3 ¥ BT Y U 4718, 2558 Singles out 5 times with 97

affixed - U. 1329, 2687, 7224,
ICIT 5384, ICIT 4208. A Lothal
clay tag, A U Q i D UAY
7224 is stamped 12 times and

taken as one.
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ESMB8. Adjacent doubling and distant doubling in an Indus sign sequence

Sign Adjacent double Distant double Single with 97, 123, or both
3 0313 1253, 2598, 7075, 8072 2536, 4905, 5265, 5267, and 6210 If ' 97 infixes to O 373, then the
W O | O é ICIT count for it is 44. One
example is TR ORI
1478.
3 0375 2219, 2255, 2582, 2937, See entries for 373
3244, 3246, 4607, 5341,
6218, 8116
36 9384 2940 2434
37 9389 TXQAXQO® 1401, 1CIT 4194
38 9391 1490, 2029, 1o, U % L @D % @D 2069, The inflated ICIT count for .- P
12T 00%0® 4097, 97-391 is 19. One example is
2069, 2119, 2160, 2427, XOD NOBBTD1cimr1aa UHO D 2665. 1CIT count for
2692, 2923, 2925, 4303, ICIT 12398 is 26. One example:
27, ICIT 144, ICIT 2133, 5D T 18 7060,
ICIT 3680,
39 k402 TXVE RO N "k 8006 The inflated ICIT count for . P
97-402 is 10. One example:
O K 1067. ICIT count for
123-402 is 5. One example:
AT R O 2419
40" % 400 2 0[] % 2405

Notes: 1. Rows A, B, and C are dropped from the count for sign doubling. 2. ICIT documents a mirrored single and an adjacent
double for (X 798. The single mirror is 797. The adjacent double is 799. The respective frequencies are: 150, 4, and 2.

Remote double: There is a class of Indus signs that mirror without ever doubling within a same sequence. ICIT reflects this
behaviour upfront as it considers each orientation as a distinct sign and catalogues 32 signs or 16 remote doubles. I 435 and 1 436,
£ 61/62, K0 125/126, & 137/139, A& 176/177, £ 277/278, & 285/286, ® 307/308, T 407/408, 1440/442, 4 491/492, B 493/494, &
526/527, 8 621/622, U 709/710, U 743/744, and £ 849/851. By sign behaviour, signs that mirror but do not double can be classed

List 1, base signs for /123.

JAY 32, WK 54, )9 59,0186, )11/ 94,1/ 129, )X 150, )Y 162, )Y 169, ) 171, )R 180, /X 195, )R 196, )17
197, X0 216, )X 225, 1B 233, )& 286, 1) 293, )X 302, )¥ 305, )V 307, )0) 319, U 330, )T 342, )UF 353,
)O 375, )8 380, ) 391, ) 402, )0 403, )¥ 412

List 2, base signs for _97.
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M 224, T4 252, "B254, 11293, T 307, 10) 319, U330, ‘U336, "W 337, ‘D338, ‘1342, "V 343,
S 345, 1© 387, @ 391,k 402.
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ESM7. "99 as an infix to U 342 in U 344, Case Study 2.

List 1, with U 344 and sans 1 342.

1029.6) B © U D) 1462. 7) R U A11535.8) U 10K 5088.9) Il ® 2 U 'A' 2185. 10) ¢ A ¢ U B ) 1457.

1) XU s212. Compare this with T X 7029. And we immediately know what ...99 is doing in U 344, and why. The count for
X0 216 before U 342 is 28 (ICIT). The count for T 342 before P 216 is 7 (ICIT). These exceptions compel scrutiny. 2317
TEHEBENXKASATR u|'“ is one such case. There is a U 342 before X 216 in 2317 and it is not marked in an obvious way.

in 2281, and /123 in 7069.

) B AV Q2T O U 1419, The following sequences contradict the expression in 1419. A T 342 occurs four times before @

ROA TSI 4017, and% QAVOT 2K 5052. Each is a case of D4.
3) Y@ XU & 1431. The case for U 342 before X 67 is already discussed. See 5) under List 7a.

4) K11 & T )3 2041, There is a D1 anisotropy in 2041, and the transposition marker is U 344. T 342 never leads a ® 53 ina

sequence and trails the latter 99 times in ICIT.

6) B © U D 1462. T 342 before @ 387 happens in two identical lines, 2690 and 1012, T @ JX T XV &)X J123

intervenes to produce a D1 instance.

7) AT A 11535, T 342 occurs thrice before 1R 60. n & | </> R T # 2456 (cf. 101T 2336 & || <> R U By,
AT W 1090 cf. 11T 3164 RTA TS U 1), and B O T AR 1125 (cf. 1017 2423 X0 O T A%). 1f we take the ICIT

version for 2456, which attests in CISI M-1769, the case drops. In the case of 1090, CISI M-740 settles it in favour of M77, and
the sequence produces a Dx. In 1125, M77 and ICIT 2423 disagree over the terminal sign, and CISI M-1732 cannot do much. The

last sign is partially lost and cannot be resolved as either K or :XX:, and we have an E1.

8) U "1 DK 5088. A terminal position for U 344, as for .99, will most likely fulfil in usage when it is impressed followed by

another sign string in a seal impression. There is one other case like this, U 18 4473 (case 15, merged to this, and not addressed

separately). See also Section 5.5.

9) I1® 2 T A 2185. T 342 before 1% 66 does not occur.
10) A € U @ ) 1457. U 342 before( 301 does not occur.

11) 7? + ’Q UTU @ U ) )‘Fr( 2599. The scenario for ﬁ 342 before @ 387 is the same as in 6) above in List 7b.

12) ¥ T W11 1247. T 342 occurs twice before ¥ 175. m ¥ ¥ [ X[ 2O 2103, the terminal sign pair triggers ...99 to
suffix to the first sign in the sequence, hence D2. In + Uk 1302, the transposed pair does not trigger a marker, hence Dx.
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14) © U O B 3507. T 342 before 7 98 occurs 12 times (after eliminating duplicates). 3507 is the only instance of 344 before ..

98 and does not explain well.
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ESM6. 99 as an infix to U 342 in U 344, Case Study 1.

List 1, with U 344 and T 342 before and after:

2184.6) A TR UKD A 2420. H T XV EXRF QU N2537.8) D2 U RN 2643.9) ¥ XV XU H
(N 3094.10) A T A2 U D 3108. 1) T U @ T XX T 8039.

Each list item is discussed in the table below.

ESMS6. 99 as an infix to U 342 in U 344, with U 344 before and U 342 after in a same sequence. 11 instances.

1) TUU 22534 transposition marker, 99 infixes here to U 344 in an initial position. The context for the marking in 2253 is

easily understood when the sequence is temporarily deconstructed as TU- T Then, ...99 is doing its usual job and marks the

transposition of 1 342 to before U 347. And since U 342 has the space to accommodate ,,'.7,99, the latter infixes. It is a perfect, if

not immediately apparent, case of D1 ...99 in U 344.

2) TOWU» 1145. A U 342 before Y 336 gets marked and becomes U 344. 1145 reflects a general trend for all scenarios of
U 342 before W 336 where U 342 always gets marked to become U 343, U 344, or U 345. There is one exception, in 4254
RN NY T R @, and maybe it is not an exception. There is a strong case for 4254 to be read with two line breaks, as

75 37N </ >ty </ >TW QY Q. The object, H-103, provides a strong context for line breaking. The signs are carved
radially against three edges of the seal. To read all the signs, the seal will need to be turned 90 degrees twice and each turn is a line

break. Segments T Il U and &R IRl occur independently several times in M77/ICIT.

3) TU S QU HI 1342. T 342 before @ 70 does not occur.

anisotropy. In B8 XX i A 4061, we have a Dx instance.

7107 where a D2 anisotropy is evident. In RV AS 7048, the sign order produces Dx. In CBTX B 9101, the sign

between ’Q‘ 59 and :Lr 342 is lost, and so it cannot be called.

2537 form a habitual string of substantial frequency and unitary value.

8) IDERVEA 2643. U 342 occurs twice before & 65. n M T R T A2 9119, T 342 doubles to create a D3 anisotropy. In U

AnmXWTdh 1404, T 345 intervenes to create a D1 anisotropy, and the doubling of U 342 also creates a D3 anisotropy.

9) UXV XU B AR 3094 T 342 occurs before & s1in A X T 2 B 7076, where the first sign is lost and the type of

anisotropy cannot be called.

10) A T A2 T )) 3108. T 342 occurs twice before A 48.In U a2 T E )P B8 1027, D2 and D3 are both discernible.

D2 is evident from the marker / from outside the range of the pair, A2 1. D3 is evident from the doubling of U 342 on either side

of AL 48.
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ESM6. . 99 as an infix to I} 342 in 4] 344, with U 344 before and i 342 after in a same sequence. 11 instances.

11) TUOT DK T 8039. There are two line breaks that produce a) XX U, b) @ U, and ¢) T U. 8039a and 8039b

are relevant to the discussion at hand as they both feature U. As they both feature U 344 in the initial position, to investigate

D1 transposition marker becomes necessary. The opposite is true for U 342 after XX 217, as they occur in TUNXX 7044

and a few other cases. The picture is not any different for @ “V. The standard sign order for ' 103 and T 3425 103 before

and 1f 342 after, 24 times in M77. In the only instance in 8039b when this order reverses, ...99, rather U 344, becomes necessary
as a D1 transposition marker.

20f2



43539 2023 102 MOESMS5_ESM

ESMS. Indus signs that occur on either side of both 267 and O 267a.

Supplementary Catalogue ESMS5. Sign behaviour of © 267 and © 267a in relation to comparison sign x

267 and comparison sign x. For line numbers for both shapes, see S3.

Sign x With © 267a With O 99-267a
Hs1 1400 2424, 4375, 4005, 7026, 7062
i 55 2687 1003

1014, 1019, 1032, 1082, 1103, 1554, 2826, 3042, 3164, 4005, 4053, 4101, 4232, 4812, and

Q59 2235 and 2667 6129

|86 2667 1003, 2332, 3039, 4316, and 6216

127 2667 2653

Y162 1400, 4085, and 8104 1131, 1143, 1229, 1537, 2180, 2354, 2473, 2636, 2648, 2660, 4126, and 6214
) 287 1036 4293

U336 4356 1003, 1326, 1456, 2583, 3160, 4021, 4083, 4316, 5058, 5062, and 7026

1014, 1022, 1023, 1082, 1086, 1146, 1162, 1232, 1317, 1322, 1334, 1351, 1465, 1466,
2007, 2419, 2687,2706, | 1553,2011, 2031, 2048, 2179, 2255, 2262, 2288, 2290, 2338, 2363, 2403, 2424, 2450,
M 4455, 4492, 4510, and 2476, 2478, 2481, 2591, 2623, 2653, 2660, 2680, 3039, 3121, 3164, 3232, 4005, 4021,
8104 4057, 4088, 4101, 4268, 4314, 4375, 5055, 5058, 5084, 5264, 6129, 7066, 7203, 7205,
7206, 7228, 7230, 7231, 7234, 7235, 9001, and 9071

o
w
3
5

2255,2473, 2512, 4083 and 7062
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Supplementary Catalogue ESM4. Sign behaviour of © 267a

"0 99-267a: 144

O 267a: 34/178

1003, 1014, 1019, 1022, 1023, 1031, 1032, 1039, 1082, 1086, 1096, 1103, 1131, 1143, 1146, 1162,
1228, 1229, 1232, 1239, 1274, 1317, 1322, 1326, 1334, 1351, 1372, 1424, 1451, 1456, 1465, 1466,
1537, 1553, 1554, 2011, 2013, 2031, 2048, 2060, 2081, 2100, 2132, 2179, 2180, 2255, 2262, 2288,
2290, 2332, 2338, 2354, 2363, 2403, 2424, 2438, 2450, 2473, 2476, 2478, 2481, 2485, 2512, 2545
2583, 2591, 2623, 2636, 2648, 2653, 2660, 2674, 2680, 2826, 2837, 2865, 3039, 3042, 3121, 3160,
3164, 3232, 4005, 4011, 4021, 4022, 4053, 4057, 4060, 4083, 4088, 4092, 4101, 4112, 4117, 4126,
4154, 4232, 4268, 4282, 4293, 4314, 4316, 4375, 4441, 4443, 4552, 4812, 5046, 5055, 5058, 5062,
5084, 5264, 6112, 6129, 6206, 6211, 6214, 6216, 6217, 7026, 7062, 7066, 7112, 7203, 7205, 7206,
7228, 7229, 7230, 7231, 7234, 7235, 8022, 9001, 9071, 9202, 9203

1036, 1144, 1245, 1297
1400, 1486, 2007, 2235,
2304, 2356, 2419, 2474,
2543, 2635, 2667, 2687,
2706, 4085, 4356, 4427,
4454, 4455, 4460, 4477,
4485, 4492, 4510, 4533,
4535, 4545, 4586, 4658,
5324, 6205, 6402, 8012,
8104, 8301

One of either ICIT or CISI reports a no-/mis-match data for 2845, 2551, 5507, 7232, 7233, 5508, 1278, 7095, 7251, 4317, 2930,

4504, 3505, 4589, 5490, 7217.
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ESM3. Statistical overview of sign ."99 as a marker of anisotropy, D1, in relation

to its most frequent base sign, © 267

132. "X 139. " XY 152. +155 """ Y162, " f 169. '111111“1“ 171. " ﬁ 173. "IT 174. " E 176. " $ 177. Zﬁiﬁ((k 180.

List 2. Signs that occur on either side of O 267

A1,R 17, E51,855 259, % 76,186,189, 7127, X 149, X 150, + 155, Y 162, R 180, i 182, /* 194,
1197, é204 4205, D<C 216, W 230, [ 244, & 249, © 267, <> 284, D 287, 3293, ¥ 307, U 328, U 336, ¥

Supplementary Catalogue ESM3. Sign x and its transposition relative to & 267/ © 267a, signalled by “99, 494 times

Note: The marker of anisotropy that this table reports is D1 “99. A Dx/DO0 instance is specifically noted and subtracted from the
count expressed in (brackets) .

Sign x Before 267 After 267

A1 1386: 0 A U B “O. 1115, 2068, 2177, 2179, 2255, 2276 A AP “O; 2338, 2419,
U f'k MUXTO A 2647, 4035, 7066. (12)

R 17 7039 1011, 2085, 2630, ICIT 4022, ICIT 0158. ICIT 5464 (6)

¥s1 1067, 2429, 2543 1181, 1115, 2085, 2424, 2229, 4005, 7026, 7062, 8006. (9)

¥ 55 2687 3232 (1)

1019, 1032, 1082, 1094, 1324, 1429, 1551, 1621, 2054, 2327, 2429, 2523, 2552,
Q59 2667, 2460, ICIT 3858 2587, 2590, 2863, 3042, 3145, 3160, 3164, 4005, 4053, 4073, 4101, 4232, 4812,
4264, 4269, 6129, 6219 ICIT 1434, ICIT 5451 (Dx) (31)

W76 2473, 1036 1

28,2473.(2)

1 2 2543,2
097,2397, 2243, 2661, 1429, 2057, 2256, 2332, 2504, 2551, 2612 (Dx), 3039, 4269, 4295, 4316, 6124, 6204,

86 ii‘;i’ 5480, 6203, ICIT 6216, 7278, 8072, 8214, 9121, and ICIT 0143 (18)

Il 89 1400, ICIT 4151 1003, 1094, 1104, 1326, 1429, 1456, 1621, 2251, 2446, 2583, 2654, 2706 (D0), 3153,
’ 3160, 4083, 4316, 4356 (D0), 4477 (DO), 5058, 5062, 8106 (19)

127 8072, 2460 2327,2653 (2)

X 149 2473 2424, 4005, 4485 (Dx), 4658 (Dx), ICIT 0463 (Dx), ICIT 4935 (Dx), ICIT 0405 (3)

X 150 1396 2103 (1)
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Supplementary Catalogue ESM3. Sign x and its transposition relative to © 267/ © 267a, signalled by “99, 494 times

4 155

Y 162

il 182
M 194
197
A 204

4205

X 216
W 230
[ 244

& 249

© 267

& 284

) 287

) 293

P 307

\ 328 (Dx)

Y 336
I/ 341
1342

U343
Q373

® 375

© 387
® 391

402

2495

2826
4096
4050
4267, 2495

2474, 4455, 4504, 4510,
ICIT 0453, ICIT 0454,
ICIT 0801, ICIT 0700

2356, 8020
1054

2543, ICIT 3858

2495, 8006

2474, 2473

4549

1036

2654, 4256, ICIT 0771
5490, 4589, 1396

1475, 1477

ICIT 532, ICIT 3288

1426, 3107, 8072

1400, 2687, 6205, ICIT
3858

2474

8072

4083, 2539, 1400:03,

3153, ICIT 3650

8104, 1400

1036, 2474, 8006,

1039, 1451, 2237, 2290, 2393, 2436, 2555, 2826, 4075:10, 4075:20, 7062, ICIT 3115
(12)

1054, 1080, 1091, 1131, 1143, 1157, 1229, 1246, 1433, 1537, 2080, 2180, 2408
2473, 2569, 2636, 2648, 2660, 3111, 4075:10, 4075:20, 4107, 4085, 4126, 6214,
8122, ICIT 401, ICIT 136, ICIT 537, ICIT 1669, ICIT 0951, ICIT 2489, ICIT 3148,
ICIT 3226, ICIT 3315, ICIT 4195, ICIT 4260 (37).

4119, 9071 (2)

1014, 1146, 1553, 2446, 2478, 4034 (6)

1340, 2013, 4119, 3096 (4)

1022, 1317, 1466, 1537, 2007, 2290, 2680, 5055, ICIT 0013 (9)

2079, 2393, 4375, ICIT 1007, ICIT 2142 (5)

1096, 1456, 2545, 3096, 2363, 6216 (6)
1322, 2054, 2290, 2680, 8119 (5)
2256, 2618, 4090, 5056, 6112 (5)

1433, 2393, 2473, 2569, 2660, 4075:10, 4075:20, 4264, 7026, ICIT 0537, ICIT 2489,
ICIT 3226, ICIT 4195 (13)

2474, 2473 (2)

2654 (1)
2569, 3107, 4293, 4477 (Dx) (3)

2290, 2491, 4119, 9071, ICIT 0771 (5)

1340, 2178, 2393 (Dx), ICIT 1024 (3)

2612 (D0), 4316, 4356 (D0), 4477 (DO), 4485, ICIT 0463, ICIT 1709 (4)

1003, 1094, 1104, 1115, 1181, 1326, 1340, 1429, 1456, 2085, 2251, 2446, 2491,

1340, 8020 (2)
2706 (Dx), + (87); 1215 (Dx), + (94)

2237, 2597, 5056:10, 5056:20, (4)

ICIT 3148 (1)

2255, 2473, 2512, 3111, 4080, 7062, 7095 (7)

1104, 2081, 2446, 3111, 4005, 4112, 6206, 6217, 7008, 9001 (10)

2468 (Dx), 8020 (Dx), ICIT 4034, ICIT 4195 (2)

1103, 1203, 2007, 2419, 2304, 2356, 2635, 4085, 4427, 4454, 4460, 4477, 4485
4535, 4658, 5324, ICIT 0405, ICIT 3976, ICIT 4935, 1067, 2393, 2656, 3318, 3415,
4050, 4080, 4267, 5102, 7005, 8006, 8020 (31)
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ESM2. Simulations from F3 sequences and their correlation with M77/ICIT

In the tabulation below, Each F3 sequence is placed in a shaded row. Below a shaded row, there are white
rows split in two columns. The number of white rows under a shaded row varies according to the number of
discordances that an F3 sequence permits, and the results that each query produces. The simulated query
string is placed in Column 1. Column 2 displays the results and labels the results by D type, or the error type
E1 as the case may be. E1 is a corpus error, a misprint in M77 or a serious disagreement between M77 and

ICIT that cannot be verified with CISI.

A single frontal sign with no dorsal sign produces blank white rows in Table 2. Such rows need not be

reproduced in Table 2, but they are, to make it convenient to cross-refer it with Table 1.

By design, the study goes after discordance, and reports it exhaustively. However, a concordance note is
provided in Table 2 for every natural F3 sign string which produces concordance in M77 when it is

numerically significant.

such. The decision is justified under Section 5.4 of the article.

Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker
1

Q 59. CISI: K-37. M77: - - - -. Symbol: Goat. Orientation: Right
4 | None
2

’Q\ 59. CISI K- 34. M77: - - - -. Symbol: Markhor. Orientation: Left
4 None
3

Q 59. CISI B-14. M77: - - - -. Symbol: Urus?. Orientation: Left
4 | None
4

Q\ 59. CISI M-410. M77: 2133. Symbol: Gharial. Orientation: Left
4 None
5

LLl-“ 171. CISI B-11. M77: - - - -. Symbol: Markhor. Orientation: Right
2 | None

....... 99 @ 284

CISI M-272. M77: 2554. Symbol: Turning goat. Orientation: Left
a 284 after 99 None.
7 \1/ "

162 111 109

CISI: M-1904. M77: 2565. Symbol: Goat. Orientation: Left.

& 109 after 162 None. 2658 (M-1365) LTR.Y 111,
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

8

10

11

12

13

cl

Y 162 *
CISI: B-10. M77: 9204. Symbol: Markhor. Orientation: Left

110 after 162 None.

T »\\T//
1 112? 167? (ICIT 411)

CISI. B-12. M77: - - - -. Symbol: Goat. Orientation: Left.
167 after 112 None

? 211 ?

CISI. M-1905. M77: 2516. Symbol: Goat. Orientation: Right.
None

@ 211 —T 171

CISI: Blk-5. M77: - - - -. Symbol: Urus. Orientation: Left
171 after 211 None.

U 342 % 326

CISI: K-26. M77: 8071. Symbol: Unicorn. Orientation: Left
326 after 342 None.

\i/ 162V 342 \l} 336

CISI: M-223. M77: 1167. Symbol: Unicorn. Orientation: Right. Note: The direction of reading is noted as LTR in both M77
and ICIT. M77 deals with Y 162 as a stand-alone. ICIT lists it as a proxy sign for the cult object.

336 after 162 D1 (1): 4718 1-369) TN W I T Y T

336 after 342 None. Note: U 336 after I 342 occurs once in 8 Al </> ¢ 1 W </> Tl @ " @ 4254 (H-103).

The inscription is radially carved on a square seal in three parts. The seal needs to be rotated to read. To

take ¥ U in 4254 as adjacent means that a line break will have to be negated. It cannot be negated in this

case as we will see in Section 5.

342 after 162 D1 (19):

1555M-s: FRIM B R T Y %
2300 M-968): U ) U Y &b
2449 (M-320): U A U Y AV
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

4082 (H-449): UY O X U Y W
4141 (H-68: A T QM"Y &
4351 H-773): T X @ Y X UF

9092 (sktd-2): U )Y @ U
ICIT 744 (H-1993): U B Q m "Y &

c2 D2 (33):

1174 M-1739): U ¥ & I )%
1222M-965): U Y oo |l U

1433 M-1343: T Y 6@ °
1556 M203): U Y o U T
2160 M-933): T Y U & &
neaM-B):TTaUTYO
2335 M-900: T Y 42 2T X Q “®

4089 (H-449): U ¥ g XX ¢
4104H-39): TY O @ X R D
4100152 UY oAV B E
4111 (H466): T TR RV E
4132 H-454): TYa U VU

4139 (H-510): U Y B )9

sis@-1079): UV o " BB
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

c3

c4

c5

1CIT 378 (H-1776): U ¥ B0 ) DX

1ciT 629 (H-1801): U Y o U

ICIT 537 (H-1692): U Y &b "

D3 (2):

sr2Mss2: U Yol K E
2538 M-1770): U a2 ¥ A Y

D4 (14):

1300 (M-1017): U ¥ &3 B8 (on the basis that U ¥ 0 is unitary)
1609 (M-432): T ¥ &0 Il U BB
1624 M-2222): U Y & Il & B
2269 M-1669): U Y

4161 75 EVY O O B
317H202):ETYLO B X
4602 H-816:E T Y &

4625 H-533):E U Y BB

4650 (H-1109): U Y &

4600 H-1111):E T Y O

5235 H-1144): U ¥ & BB

6128 (c2: T Y &b

1cIT 578 (H-2197): E A TR Y @

ICIT 838 (H-1802): U ¥ &
1cIT6 (Ad-1): U ¥ &0
D5 (5):

2137 (M-719): B U Y EI' ” This is labelled D5 on the basis that E;z] is a marked version of[:j] 244,

correlated in Section 8.4.

4646 (x-7777): ETYa® (D5 is assigned on the basis that 2 65 is a marked version of @ 59,

correlated in Section 8.3).

5202M-733): VYO @

~

5223 H-1107): T Y & %
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

c6

14

15

16

d1

5286 (H-734): U Y O @

Dx (1):

8104 (K-78): L O ¥ ¥

\I/ 162:U: 342 w 53

CISI: B-4. M77: - - - -. Symbol: Urus. Orientation: Left. Note: No entry in M77. M77 does not also recognise a left-facing crab
sign. ICIT features it as 797 and a look-up for this sign produces four outputs including B-4. The right-facing crab sign X in
ICIT is 798, the only sign featured in the results below.

53 after 162 DI (2):

1555 Ms): UMM 8 2 T Y %

342 after 162 D2:
The look-up is the same as in row 13cl.
53 after 342 E1 (1):

4827 (H-1393, graffiti on pottery): U ) O O T B; cf. 1c1m 231 B ) O D T BE. The first sign is
obliterated. In the M77 version, there is a 342 after 53 and a 342 before.

[f 211 59 . 105
CISI: B-3. M77: - - - -. Symbol: Unicorn. Orientation: Left
105 after 211 None
4377 LTR T 4 1. This is a result in the opposite direction.
105 after 59 None
59 after 211 D1 (1):

P Ts0Rs

CISI: C-17. M77: 6122. Symbol: Unicorn. Orientation: Left.

Concordance note: 1 comes 87 times after 342, almost always as a terminal pair. The exact sequence of the triplet 1, 342, and 8
occurs five times in 3104 (M-648), 1214 (M-211), 7080 (L-4), 2338 (M-1746), and 2647 (M-199), and repeats as a terminal
triple in longer sequences. The triple occurs in the pre-final position in 4325 (H-188). Mahadevan et al. 2009.

8 after 1 None
8 after 342 D3 (1):

1325 M-1202). O T X " T B *(. * The second sign from the right is 187 in M77. The font package
does not have the exact glyph match and is substituted with the match for ICIT 257.

342 after 1 DI (4):
1553 (M-644) U v ' T K20 A6
4008 B X U A B
4386 U A AR
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

a2 D2 (2):
2420 M-304: A TR T KX A

ICIT 2133 (L-217): T A U Note: This is incompletely documented in ICIT. There is an additional sign,
with a gap in between: T<->TAU

d3 D3 (2):

2538 M-1770) U A& Y A Y

ICIT 554 (H-1906): E A TE A
d4 D4 (1):

2045 M-1923): T U T A 30
ds D5 (1):

1393 (M-1342): R NEAT On the basis that the circumfix D is an extrinsic marker for X The
formative sign X transposes to the left of k, just once, and becomes v, All other marked versions of X

stick to the right side of A.
de Dx (2):

3066 U A A BB

1c1T 3154 (M-730): U e A U 6 11 &
| 86 ....98 :U: 342 U 347
CISI: M-1908. M77: 1385. Symbol: Rhino- dot in circle. Orientation: Left. Reading direction: Note: M77 catalogues this
sequence in one line starting with | 86 and goes right to left, and bottom to top, and somehow arrives at this: TU LI rreadit

al 347 after 86 DI (1):
1602 M-1386): T UM R “| A
a2 DO (2):

20941 x-220): E T U |
2805 M-1431) U U @ |
b1 347 after 98 D2 (3):

b2

D4 (1):

2231 (M-707): TU QYKo (on the basis that TvU is unitary, 122 occurrences in ICIT)
C 347 after 342 D1 (1):

ICIT 4221 (Dholaviray: U U & U T &

D5 (1):

ICIT 1324 (H-102): EU T 2 *# 0On the basis that ¥ 172 is a marked version of | 171, correlated in
Section 8.4.
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

dl 342 after 86

d2

el 342 after 98

5460 (H-912): E U T Q 9

DI (6):

DO (22):
1187 (M-155): U a2 |

1263 M-951): U )) X 1. et ¥ & X | 1c1T 3346
1336 M-263): A T E ¥ | pet

2157 (M-1695): U B A | )¢

2233 M-136): A T R 11 1)) pag

2397 M-389): U O A |

2526 (M-1982): T X X |

2629 (M-812): U & | (the underlined glyph is substituted)

2805 M-1431): T U Q|

3085 (M-837): U AL AT AU A

4145 m-471): TE A A

4574 (H-982): U 8 |

4615 (H-440): A T X |

6213 (C-15): U E )|

6306 (C-40): T QX 21D Merrcrrizt TIIEOXRID N

7280 (L-141): U DKV o B. cf. 1cim 2083 T XKV B BB

D4 (9):
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

e2

e3

18

al

2071 (M-709): U X L TU Dt 1cir2493 T X L TU D (on the basis that T & is unitary, 112

occurrences in ICIT)

2184 M-758) U U L XU X W crrciraist VU DX T X

occurrences in ICIT)

2231 M707): T U L X R @ et rcrr2s77 T U DX K@

2687 M-165): O 1 ®<</>1f ULV Y et ICIT2212® TR<-TULUYI

3044 (M-1979): ] » ! VH@ cf.1CIT 4011 U )) ) (on the basis that T)is unitary, 39 occurrences in
ICIT)

4118 (H-61): XV ﬁ ¥ et et 2o U X ﬁ .... i (on the basis that TRV & unitary,
31 occurrences in ICIT)

D5 (3):

9071 (Dlp-1): ) WA X L 20 ct1cr 123 V) WA X _' 0 (on the basis that A X are both
marked versions of ’Q‘, correlated in Section 8.3).

1122 (M-782): U ok L Ul et 1crr 3196 U 2% L U L. (on the basis that + {1 is marked with a 4-

stroke circumfix, even though evidence is absent for the sign form without the circumfix)

1306 (M-266): D T ¢ 2 & 1 "(4) [l ef. 1c1T 2789 M T K 2 A L "(4) [ (0n the basis that
2 A are both marked versions of Q\, correlated in Section 8.3).

Dx (5):

2697 (M-1308): U Il i L ¥ 1 cf yerr 3613 U i 2 ¥

7224 (L-124); A TR LUAY. cf.1cm 2068 A T2 i 2 UA Y. 11T has 11 results for the

string T They are all impressions on Lothal clay tags, made most likely with the same seal (Erenez

2020). This analysis takes it as a single occurrence.

8004 (K-56) LTR: U 0) L DX, e 11T 1919 T O) K
1432 M-1302): U € ||

2060 M-634): X TR T L ®ODR D cr1cT30a X T QLT HODR D

o |
ﬂ|'402 O 249 | 162

CISI: K-39. M77: 8011. Symbol: Rhino. Orientation: Right. Reading direction in M77: LTR. Reading direction in ICIT 1907:
RTL. Additional note: The banner or flag on K-39 waves left. The only other instance of a left-waving flag is on 7065 (L-115),
and it is doubtful if it is 402, or even a variant of it. M77, ICIT and the font package do not have a left-waving variant.

162 after 402

D1 (6):

1186 (M-48): @ Y WM )k
4304 (H-180): M Y & U fl I
4085 (H-54): { 1~ ©
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

a2

a3

bl 162 after 249

D3 (0):

6115 (C-22): TYII </> Y O.Note: Y 162 doubles in this sequence and it can be taken as a D3

instance. However it is most likely not a single sequence at all. The line break cannot be negated.

D5 (2):

ICIT 1599 (H-694): TYbo2 RO (on the basis that 2 is a marked version of ’Q‘)

ICIT 1600 (H-695): U Y & @ I ©
D2 (39):

1174 M-1739): U ¥ & [ )%
1222m965): U Y & Il U &
1315 (M-1089): % Y o “ & @

1433 M-1343: U Y 0@ 2
1556 M-203): U Y & U T @
2160 M-933: T Y o U & &
263M-131): YUY O

4082 (H-449): U Y o X U Y ¢
4104 H39): U Y @ X2 )
a6 TY LR QR VE
4132 H454): TYa U VU

4139 H-510): U Y B )¢
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

b2

b3

4304: 20 (H-180): R Y & U fl I
4304: 10 (H-180): 0 ¥ &0 U fl I
6231 (C-12: R YAl TN

7248 (L-196): Y O || " BB

9822 (x-222/Kish): U ¥ & @ W)@

D3 (1):

312M-882): M <~T YT X EB
D4 (27): (on the basis that U ¥ & and ¥ & are unitary)
1081 (M-746): U 1112 T Y &1l
1300 M-1017): U ¥ &b BB

1539 (M-734): 1 I 2 Y &

2300 M-968): U ) U ¥ &y

1600 M-432): U Y & Il U B8

1624 M-2222): U Y & Il )

3233 (M-433): U Y o Il U BB

3239 M-430): U Y & Il U BB
4161175 ET YO O B

4602 H-816:E T Y &
4625H-533): EV Y BB

4650 (H-1109): U ¥ &0

5123 (H-1046): % 1 O

520H733): F YO %
s23-1107: U Y O @

5276 H-857): U Y & &
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

5286 (1H-734): U Y 0 R
5404 (H-1201): B ¥ O
7267 (L-202): BB Y o @
2176 M-998): ® ¥ &
1crr 2925 M-431): U ¥ lllY
ICIT 3812 (M-1592): U ¥ &0
ICIT 1599 (H-694): U Y & @ B ©
ICIT 1600 (H-695): U Y OO @ B @
ICIT 1226 (H-194): U Y &3 X
1CIT 868 (H-1802): U Y &
ICIT6 (Ad-1): U ¥ &
cl' 249 after 402 DI (3):

c2 D5 (3):
2393 (M-894): +B4t RO (on the basis that @ is a marked version of Q\)
1CIT 1599 (H-694): U Y 1% B @ (on the basis that & is a marked version of )

ICIT 1600 (H-695): U Y & % R ®

Y 16 AT
162 32 ... 102 302

CISI: Ns-56. M77: - - - -. Symbol: Unicorn. Orientation: Right.
& 302 after 162 None
b 302 after 32 None
© 302 after 102 None
4" 102 after 162 DI (1):
4141 (H-68: A TR M"Y &
€ 1102 after 32 DI (1):
2657 (M-95): 1 "4V 0)
f 32 after 162 None.

20
ﬁ] 242 :U: 342 E:_-EI 244 g 67

CISI: M-1719. M77: 1550. Symbol: Unicorn. Orientation: Right
& | 67 after 242 D5 (1):
4345 (H-206): UEYEYHD (on the basis that # is a modified version of %}, correlated in Section 8.4)

b1 67 after 342 DI (2):
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation

Anisotropy by D type and its marker

b2

b3

b4

C 67 after 244

4 244 after 242

el 244 after 342

e2

1 342 after 242

1404 M-638): U N X R T &
D2 (2):

D4 (2):
1093 M-1792): T U X </>T @ T
1388 (M-960): § XU &b A

Dx (1):

4061 (H-453): X T "\ A

D1 (3):

ICIT 5218 (Bagasra): T + 4R B [ ]

D5 (1):

4345 (H-206): U EE XX W tU ﬁ] (on the basis that EE is a marked version of IE] 244, correlated in Section
8.4)

D1 (1):

4265 (H-645): & [ U D et 11T 1560 & [ T DX, 1F1CIT is correct, then this is a Dx instance. The
CISI image shows a marker, but it is a little above compared to the usual position.

D4 (0):

and relative position to 740, Section 8.1.
D2 (1):

D2a (1):

2014 (M-180): U ]

D5 (2):

4345 (H-206): TEXEYH (on the basis that there are three marked versions in between: IR ﬁg),
respectively of B %)

1341 (M-1139): Tl " (on the basis that 45 is a marked version of LLlu, correlated in Section 8.4).

B E[|242Y 162 k 1 B

CISI: M-1918. M77: 2279. Symbol: Buffalo. Orientation: Left

@ 1 after 242

None
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker
51 | after 162 DI (1):
4141 (H-68: A T Q1 Y 4
b2 D3 (1):
2538 M-1770) U A& Y A Y
b3 D4 (1):
1cIT 578 (H-2197): E A TR Y @
C 162 after 242 None.

22
Y 167 |||||96 010409 % 15

CISI: M-1180. M77: 1303. Symbol: Human-faced markhor. Orientation: Right

& 15 after 167 None
b 15 after 96 None
© 15 after 409 None
d 409 after 167 None
€ 409 after 96 None
£ 96 after 167 None

23 ML 9 £ o
P07 38 120 3428 301 " 100
CISI: M-1718. M77: - - - -. Symbol. Unicorn. Orientation: Right. Note: ICIT documents the first sign as 002, equal to 99 in
M77. 1 take it as * 100 in M77, and the decision is rationalised in Section5.6.

& 100 after 397 None.
b 100 after 120 None
€100 after 342 None
4" 100 after 391 DI (2):

41524 T D "
1478 (M-1369): i 101 R © )@

€ | 391 after 397 None
£ 391 after 120 None
€ 391 after 342 D1 (1):

3155 x-222) - @ 1 i

342 after 397 D1 (1):
331 M-12) U Y & R IR 85 ¢
1 342 after 120 None
J 120 after 397 None
24 ’®\
11 393. CISI: M-1105. M77: 3080. Symbol: Zebu. Orientation: Right. Note: 393 has solus or terminal presence, and no

medial. The zebu is synonymous with 393.

a

No look-up
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

: E|:|:1257 @391 kl:U:342/\§48:U:343/<125m16

CISI: M-288. M77: 2518. Symbol: Tiger. Orientation: Left. Note: 2518 is the longest sequence involving a frontal sign. 7 signs
come before. M77 carries a misprint and reports 257 as 197. 257 has just 3 occurrences in M77. None of the 7 before signs in
2518 come after 257.

& | 125 after 391 D3 (1):
1110 M-108): EE® QR A K X &
b 125 after 1 None
€ 125 after 342 None
4125 after 48 None
© 125 after 343 None
£ 343 after 391 DI (1)

2665 M-1164): UH O
€ | 343 after 1 None
343 after 342 D3 (1):
ICIT 4221 (Dholavira): ¥ U # U Ty
i 343 after 48 None, though ICIT 2654 reports one instance.
I 48 after 391 DI (3)

1c1T 3074 (M-623): U U A9 A2 Q1 ¢ 2 & X

k' 48 after 1 D3 (1)
2538 (M-1770): U a2 ¥ A Y
! 48 after 342 None
M 342 after 391 ICIT returns 81 results for this query. I filter it down to instances of Dx (2):

4813 (H-1402): T X @
8020 (K-6): T & </>k O & K
01342 after 1 Same as in row 16 d1
ol | after 391 DI (5):
4043 (H-45): A TN =@
8044 (K-16): AT X </ > " @ Note: This is a rare sequence that starts from below.

2567 (M260): A T Q& " @

1109 (M-865): A U X 2
ICIT 3853 (Ns-5): A U@ i “ @
02 Dx (1):

2445 M-268): 8 | A A @
26
8 410. CISI. H-95. M77: - - - -. Symbol: Hare. Orientation: Right
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

& | No look-up Hare is synonymous with 410.

27
@ 267 IEl 201.

M-1367 (2661). Bison x 2. Note: Two facing bisons correspond to two signs in front. If that be so, both signs should not occur
in a sequence featuring a single bison. They don’t. Only 267 is ever seen on a seal with a single bison. See Bhaskar MV 2022.

No look-up

N et e el
16721 X 1601187 / 123V 305

M-1793 (2316). Unicorn. Note: As the identity of the terminal sign is doubtful, I use the rest of the sequence for simulation.

& 305 after 60 None
b 305 after 87 None
¢ 305 after 123 None
4" 123 after 60 None
€ 123 after 87 DO (2):

ICIT 4177 (Dholavira): T £ @) 1 |l B8 Note: This adjacencyv ..... is improbable.

1 87 after 60 El (1):
C-79 (M77 6211; ICIT 75): Both sources normalise C-79 to an extreme and produce vastly different
readings

f2 D3 (1):

2456 M-1769): & || </> i | T F

29 ..'..i.. PO
@ 267 W 29 ....99 «( 180 %L 175 M 289 381" 102 % 327 BB

C-23. 6402. Goat. M77 reports this sequence in 3 lines, and omits the ‘double axe’ @ that the goat is facing. Frontality is not
decisive.
& First sign lost
5 327 after 267 DI (1):
5058 (H-137): U N &IV & *
€ 327 after 29 None
4" 327 after 180 None
¢ 327after 175 None
f 327 after 381 None
& 327 after 102 None
bl 102 after 267 DI (10):

1091 (M-712): {10 2O

2080 (M-1697): { " O
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Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker
4073 (H-1043): R U QR " O
O

7054 (L-62): " O
8122 (K-82): ¥ ' O

h2 D2 (1):
ICIT 543 (Harappa): B /\ 0 Y Z00 &

i 102 after 29 None

J 102 after 180 None

K 102 after 175 DI (2):
2370 M-251): ¥ m AP ¥
1CIT 19 (Blk-1): "R 4 AV £

1 102 after 381 None

M 381 after 267 None

0 381 after 29 None

O 381 after 180 None

P 381 after 175 None

4 381 after 28 None

T 28 after 267 None

§ | 28 after 29 None

U 28 after 180 None

U 28 after 175 None

V' 175 after 267 D1 (5):
1322 (M-1085): T X 1" ¢ AL 4
1367 (M-285): A # X *
2103 M2y ¥ L T X 2O
2674 M-732): F E 4
ICIT 143 (Dholavira): E ¥ | O

W 175 after 29 None

X175 after 180 None

Y| 180 after 267 Dx (1):
2468 M-1701): ® € O

Z | 180 after 29 None. Note: 29 is a singleton, and no further simulation is possible with 6402 (C-23).

16 of 17



43539 2023 102 MOESM2_ESM

Supplementary Catalogue ESM2. Correlation between F3 and M77, anisotropies by D type, and their markers

Simulation Anisotropy by D type and its marker

30

C

:U: 342 82 :U: 342 </>:U: 342 U 347 'Q 59

M-1792 (1093). Unicorn. Note: The line break on this seal cannot be negated. The frontal signs and the dorsal signs each form
two independent sequences. The conclusion is reached on the basis that 342 doubles in a line 22 times, but it occurs thrice only
in 1093. The dorsal sign sequence is irrelevant for simulation as sign 82 is a singleton. The frontal three are taken up in the
rows below.

59 after 342 D4 (1):

9101, and ICIT 3377. In each case, at least one sign in between is lost.

59 after 347 D4 (1):

habitual string is an agency and marker of anisotropy, TUin this case.

347 after 342 Same as in row 17c.

Seal impressions

31

32

33

& 326 8 326

K-67 (8121). Urus. Note: This is the only seal impression (a bas relief tablet) in CISI with a same frontal and dorsal sign, 326.
Does the sign double anywhere else? No.

No look-up

Q5

M-1429. Gharial, also on M-410 in left orientation on a seal, besides M-482 B, M-489 A, M-1923 d, H-172, H-705, H-1958,
H-1961.

No look-up

@9

M-446. Rhino

No look-up
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