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39 Ma U-Pb ZIRCON AGE FOR THE SHAKI-RASH GABBRO
IN THE BULFAT IGNEOUS COMPLEX, KURDISTAN REGION,
IRAQI ZAGROS SUTURE ZONE: RIFTING OF AN INTRA-NEOTETHYS
CENOZOIC ARC

Sarmad Asi Ali
Department of Applied Geology, Kirkuk University, Iraq, and GeoQuEST Research Centre, University of Wollongong, Australia.
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Fig. S1. X-ray maps showing Ca and Na zonation in plagioclase with some alteration to the epidote in the rim in sample SR16 (e.g., An57 to An28).
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Fig. S2. X-ray maps showing the contact between the kaersutite, biotite, plagioclase and olivine.
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Fig. S3. Harker variation diagrams, which show the variation of some oxides and Cr compared with SiO,
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Table S5. Representative biotite analyses from Shaki-Rash olivine
gabbros.

sample SR9-14 SR9-15 SR9-16

Si 0, 35.850 35914 35.807
Ti O, 4.106 4.456 4.590
Al, O, 14.885 14.923 14.394
Fe O 12.448 12217 12.191
Mn O 0.000 0.000 0.000
Mg O 12.293 12.443 12.608
CaO 1.917 1.623 1.469
Na, O 1.280 1.145 1.078
K, O 6.032 6.730 6.742
Number of Ions calculated on 11oxygen basis

Si 2.815 2.805 2.816
Ti 0.243 0.262 0.272
Al 1.378 1.374 1.334
Fe" 0.000 0.000 0.000
Fe™ 0.818 0.798 0.802
Mn 0.000 0.000 0.000
Mg 1.439 1.449 1.478
Ca 0.161 0.136 0.124
Na 0.195 0.173 0.164

K 0.604 0.671 0.676




L66°E 001°0 6600 SN
0000 ¥10°0 000°0 U
SO8'L 9191 9¢9°1 od
08%9 €00 00°0 eod
0000 0600 8800 D
STT'1 Y10 8¢V'0 v
000°0 691°0 LY1°0 IL
Lvl'y 195°0 885°0 IS
SISeq UZAXO0 { U0 PIJR[NO[LD SUO] JO JoqUInN

8886 69'1 L'l 03N
000°0 9Tr'0 0000 O UAN
100°€9 19661 L69'IS 0O°d
0000 9L8'T 6176'C 04D
SE8'E L68'8 G8L'6 09v
000°0 SLY'S LST'S ‘OIL
76T S1 €0Tvl 981°S1 IS
uSew uSew-)],  udew-Iy

0L -ge3 £h-6US -6US ajdwes

'$)[001 01qqeS QUIAI[O YSey-DyRYS Woij sask[eue a)joudew oAnejuasaldoy (q) *9S 9[qeL

2060 SL90 169°0 899°0 7690 698°0 6201 60L°0 44! €LT'1 €60 £68°0 980 €60 86L°0 IS
€ero LOT°0 SO1°0 611°0 LT1°0 060°0 901°0 860°0 161°0 L9170 6L0°0 I21°0 ¢80°0 £€80°0 °LO0 D
91¥°0 ¥0t°0 9€°0 LOE0 86C°0 £05°0 L6S°0 09T°0 88C°0 0Tt0 £6€°0 SILO ceL0 90%°0 8L9°0 SN
9t0°0 €00 0000 9€0°0 1€0°0 €200 8700 9200 8€0°0 0000 0000 0000 0000 0000 9¢€0°0 uN
0691 8IL'1 €CL'] €891 099°1 €81 86L'1 L1 0SS'L €Il SY9'1L SE6°1 966'1 s9'1 §T6’l ad
000°0 0000 000°0 000°0 00070 000°0 000°0 0000 000°0 000°0 0000 000°0 000°0 0000 0000 qN
SIv0 9¢T0 99T°0 20€°0 92¢’0 9¢€0 LOV'0 LBE0 66L°0 60L°0 £61°0 20T0 610 S8¥°0 £€61°0 v
000°0 000°0 000°0 000°0 00070 00070 00070 0000 000°0 000°0 0000 000°0 000°0 0000 000°0 D
9ISl 169°1 SOL'1 00L°T 8691 71§11 0Er'l SE9'l L9E'1 6171 ILS'T €11 I1SY'1 99¢°1 00S°I 1L
s1seq Ua8AX0 ¢ U0 PajR[NI[LO SUO]T JO JAqUINN
09711 9T 01 SIETI 080°11 6CS11 709°¢l 1SS°S1 86911 16°61 STO6'LI 68T 11 €8T ¢l SSIEl YLEYI [y a4t OIS
L86'1 [R5 609°1 LY8'1 €L6°1 SR L6V'1 L6V’ 1 81T 961°C Ly1'1 €Ll 681°1 6811 6v0°'1 oed
6LV 1408 % 866'¢ 8I¥'E gee’e LTS 6509 0L8'C ICLC $96'¢ 180 99v'L 1€9°L L6l LIT'L 03N
€980 £€€9°0 0000 0IL0 L0970 9Ty 0 €05°0 €0S°0 €€9°0 0000 0000 000°0 0000 0000 8690 O U
LOY'CE g 8CL'EE TLECE 680°¢E 811'vE L6V'CE [L9'VE 1°9C £91°SC 0274013 L¥0'9¢ vIT'LE 8LY0¢E 7€0°9¢ 024
8Y9°¢ 1+0°€ oL’ 0STY 609 €LY vITe 1301 8¢C°6 €978 6LV'9 £€99°C 1€S°C LYE9 69S°C *0av
£96'CE 8¢ SEI'LE 98%'LE 619°LE vev'lg €CL'8T €EL'SE 9€9°'ST $€6°9C 6CECE 60£°0€ 766'6C Clree LTCIE ‘OIL
8€-61US LE-6TUS 9¢€-61US SE-6TUS ve-61US 9¥-6US S¥ -6dS vy-6dS 0¥-64dS 81-6US LI-6US L-6dS 9-6dS S-64S ¥ -6dS opdures

3001 01qqe3 JUIAIO YSeY-D[eyS WO} sasA[eue djuaw|i sanejussaiday (B) ‘95 ojqeL



Table S7. Representative epidote analyses from Shaki-Rash olivine gabbro
rocks.

sample SR16-76 SR16-77 SR16-78 SR 16-79 SR 16-80

SiO, 40.021 37.839 40.085 39.058 39.743
TiO, 0.000 0.000 0.000 0.000 0.000
AlLO, 26.862 25.539 25.558 25.218 26.975
FeO 5.221 8.671 6.889 8.223 6.417
MgO 0.431 0.597 0.431 0.000 0.332
CaO 26.772 25.576 26.381 26.105 26.795
Na20 1.779 1.509 1.967 1.954 1.873
Number of lons calculated on 12.5 oxygen basis

Si 3.029 2.929 3.040 2.998 2.988
Ti 0.000 0.000 0.000 0.000 0.000
Al 2.396 2.330 2.285 2.281 2.390
Fe* 0.331 0.561 0.437 0.528 0.404
Mg 0.049 0.069 0.049 0.000 0.037
Ca 2.171 2.122 2.144 2.147 2.159

Na 0.261 0.227 0.289 0.291 0.273
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