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Geochemical approaches to the provenance and tectonic setting
of the Quaternary sediments of Saghalak-sar bog
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Abstract:

Seventy- four surface and subsurface sediment samples from the SaghalakSar bog were investigated to deci-
pher their tectonic setting and provenance. The AlO, content showed positive correlation with MgO, Fe,O,,
and K,O while it showed negative correlation with TiO, and SiO,, suggesting that clay minerals and mica
were major hosts for these elements. Average K O values were higher than average Na,O levels, reflecting that
k-feldspar was proportionally more abundant than plagioclase in the source rock. A decrease in K,O with an
increase in Na,O in the northwest bog could be interpreted as alteration of rocks, suggesting possible effect of
sodium feldspar on the source rock. A strong increase in MgO and Fe,O, relative to average upper continental
crust was consistent with mafic source rock. The results of comparing the major-element oxides with the S
(Si0, / 10)-CM (CaO + MgO)- NK (Na,O + K 0) diagram showed that the sediments had been subjected to
weathering, and were derived from magmatic rocks, Shoshonite, Dacite, Monzonite, and Gabbro (usually in-
termediate composition) at the Alborz magmatic zone. Based on Binary plot of SiO, versus Al,O,+Na,O+K,O
indicated semi-arid climatic condition. Binary plot of Fe,0,+MgO versus Al,0,/SiO, and TiO,, log (K,0/Na,O)
versus SiO,, and ternary diagram of trace elemental, Th, Sc, La, and Zr, it seems that the sediments originated
first from a marginal Back Arc basin and then from a magmatic arc in the active continental margin. Finally,
during the Quaternary, they went through a recycle of sedimentation after weathering and transport to the Sa-
ghalak-Sar Bog
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Samples SiO2 ALO3  Fe:03 CaO MgO Na:O K:O SO3 TiO:2 SiO2/ Al203/ K20/ ICV
TiO2 Na20
Al203
SL1-1 65.7 13.7 6.1 0.5 1.1 0.8 1.9 0.1 1.2 4.7 11.4 23 0.8
SL1-2 62.7 14.4 7.5 0.6 1.1 0.7 2.1 0.1 1.2 43 12 3 0.9
SL1-3 65.2 13.8 7 0.6 1.2 0.8 2.1 0.1 1.2 4.7 11.5 2.6 0.9
SL1-4 66.9 14.1 6 0.5 1.2 0.9 22 0.1 1 4.7 14.1 2.4 0.8
SL2-1 66.4 13.5 6.4 0.5 12 0.8 2.1 0.1 1.3 4.9 10.3 2.6 0.9
SL2-2 67.2 13.6 5.1 0.5 1.2 0.9 2 0.1 1.2 4.9 11.3 22 0.8
SL2-3 68.3 13.6 5.7 0.4 1.1 0.9 2 0.1 1.1 5.0 12.3 27 0.8
SL2-4 67.2 13.4 6.9 0.5 1.1 0.9 2.1 0.1 1.2 5.0 11.1 23 0.9
SL2-5 65.9 14.2 6.9 0.5 1.2 0.8 23 0.1 1.2 4.6 11.8 2.8 0.9
SL3-1 66.1 13.4 54 04 1.1 0.8 2.1 0.1 1.2 4.9 11.16 2.62 0.8
SL3-2 68 13.5 59 0.5 1.1 0.7 22 0.1 1.2 5.0 11.25 3.14 0.7
SL3-3 64.2 14.9 7 0.5 1.2 0.7 2.1 0.1 1.2 43 12.41 3 0.8
SL4-1 67.4 13.6 6.2 0.4 1.1 0.8 22 0.1 1.4 4.9 9.7 2.7 0.9
SL4-2 65.4 14.6 6.6 0.5 1.2 0.7 22 0.1 1.3 4.4 11.2 3.1 0.8
SL4-3 64.5 15.3 6.9 0.4 1.2 0.8 27 0.1 112 4.2 12.7 2.7 0.8
SL4-4 64 15.3 7.2 0.4 1.3 0.7 22 0.1 1.1 4.1 13.9 3.1 0.8
SL4-5 63.6 15.1 7.4 0.4 1.2 0.7 2.5 0.1 1.2 42 12.5 3.5 0.8
SL5-1 67.5 13.7 5.9 0.5 1.1 0.7 2.1 0.1 1.4 4.9 9.7 3 0.8
SL5-2 63.4 15.4 7.6 0.6 1.2 0.6 2.1 0.1 1.3 4.1 11.8 3.5 0.8
SL6-1 65.2 13.8 5.8 0.5 1.1 0.7 2 0.1 1.2 4.8 11.5 2.3 0.8
SL6-2 67.3 14.2 6.2 0.4 1 0.8 2 0.1 1.2 4.7 11.8 25 0.8
SL6-3 65.5 15.1 6.7 0.4 1.1 0.7 2 0.1 1.1 4.3 13.7 2.8 0.8
SL6-4 59.2 17.5 8.1 0.5 1.4 0.7 2.1 0.1 1 33 17.5 3 0.7
SL6-5 65.4 15.2 6.6 0.5 1.1 0.8 2.1 0.1 1.2 4.3 12.6 2.6 0.8
SL6-6 58.6 17.3 8 0.8 1.7 0.8 27 0.1 1.1 33 15.7 2.7 0.8
SL7-2 66.4 13.4 6.3 0.7 1.1 1 2.4 0.1 1.2 4.9 11.1 2.4 0.9
SL7-3 66.8 14.1 6.2 0.6 1.2 0.9 23 0.1 1.1 4.7 12.8 2.5 0.8
SL7-4 63.2 14.9 7.9 0.7 13 0.8 22 0.1 1.1 42 13.5 2.7 0.9
SL8-1 69.7 12.7 5.1 0.5 0.9 1 2 0.1 1.2 5.4 10.5 2 0.8
SL8-2 64.5 13.9 7.4 0.7 1 0.8 1.9 0.1 1.2 4.6 11.5 2.3 0.9
SL8-3 57.1 17.2 9.3 0.7 13 0.5 2.1 0.1 1 33 17.2 42 0.8
SL8-4 59 16.4 9.2 0.6 1.2 0.6 2 0.1 1.1 3.5 14.9 33 0.8
SL9-1 62.9 14.3 6.8 0.8 1.4 1 2.4 0.1 1.2 4.3 11.9 2.4 0.9
SL9-3 60.4 15.5 7.8 0.9 1.6 0.7 23 0.1 1.2 3.8 12.9 32 0.9
SL9-4 61.7 14.8 7.5 0.9 1.6 0.8 22 0.1 1.2 4.1 12.3 2.7 0.9
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SL10-1 59.1 15 79 0.9 1.6 0.6 2 0.1 1.3 39 11.5 33 0.9
SL10-2 57.8 15.3 DS 0.8 1.6 0.5 1.9 0.1 1.3 3.7 11.7 3.8 1.04
SL10-3 55.5 16.4 10.7 0.8 1.7 0.5 1.8 0.1 1.2 33 13.6 3.6 1.0
SL10-4 50.5 14.7 16.4 1 1.4 0.4 22 0.1 1.6 3.4 9.1 5.5 1.5
SL10-5 54.7 17 10.2 0.8 1.7 0.5 1.9 0.1 1.1 32 15.4 38 0.9
SL10-6 56.7 16.5 9.1 0.7 1.5 0.6 22 0.1 1.1 3.4 15 3.6 0.9
SL11-1 67.5 12 49 0.4 0.9 0.9 1.9 0.1 1.2 5.6 10 2.1 0.8
SL11-2 69.9 12.9 4.8 0.5 1 0.9 1.9 0.1 1.2 54 10.7 2.1 0.8
SL11-3 68.7 13.1 5.7 0.5 1 0.9 2 0.1 1.3 5.2 10.0 22 0.8
SL11-4 68.7 13.8 5.5 0.5 1.1 0.9 2 0.1 12 4.9 11.5 2.2 0.8
SL11-5 64.5 15.1 7.1 0.5 12 0.9 2.3 0.1 1.1 42 13.7 2.5 0.8
SL12-1 62.9 14.6 7.9 0.8 1.1 0.7 1.9 0.1 1.2 43 12.1 2.7 0.9
SL12-2 56.3 13.8 7.7 4.7 12 0.8 2.1 0.1 1 4.0 13.8 2.6 12
SL12-3 58.6 16.3 9.1 0.9 1.3 0.8 2.5 0.1 12 3.5 13.5 3.1 0.9
SL12-4 59.2 17.6 8.3 0.7 1.5 0.7 25 0.1 1.1 33 16 35 0.8
SL13-2 54.8 14.2 10.4 2.5 1.2 0.5 2.3 0.1 1.2 3.8 11.8 4.6 1.3
SL13-3 55.8 15.1 9.7 2.1 1.3 0.8 2.4 0.1 1.1 3.6 13.7 3 1.1
SL13-4 57.6 17.3 8.1 1.3 1.7 0.7 22 0.1 1.1 33 15.7 3.1 0.8
SL13-5 67 13.8 4.8 0.6 12 1 2.1 0.1 1.1 4.8 12.5 2.1 0.7
SL13-6 58 17.4 8.2 1.1 1.7 0.6 22 0.1 0.9 33 19.3 3.6 0.8
SW2 64.6 13.8 5.7 0.6 1.2 0.8 2 0.2 1.2 4.6 11.5 2.5 0.8
SW3 67.8 13.7 5.3 0.5 1.1 0.8 2.1 0.1 1.1 49 12.4 2.6 0.8
Sw4 67.9 13.1 5.5 0.6 1 0.8 2.1 0.1 1.3 5.1 10.0 2.6 0.8
SW5 67.5 13.5 5.5 0.5 1 0.9 2 0.1 1.2 5 11.2 22 0.8
SWe6 67.2 13.4 5.6 0.6 1.1 0.9 22 0.1 1.1 5.0 12.1 24 0.8
SW7 64.8 14 6.5 0.7 12 0.8 1.9 0.1 1.2 4.6 11.6 23 0.8
SWS8 60.7 14.8 6.9 0.8 1.5 0.8 23 0.1 1.2 4.1 12.3 2.8 0.9
SW9 68.6 132 5.5 0.5 1 0.8 2 0.1 1.1 5.1 12 2.5 0.8
SW10 62.6 14 7.1 0.7 1.4 0.7 1.8 0.2 1.5 44 9.3 2.5 0.9
SWi11 52 13.9 83 52 1.1 0.7 2 0.2 1.1 3.7 12.6 2.8 1.3
SwWi2 57 15 7.5 1.7 1.3 0.7 2.1 0.2 0.9 3.8 16.6 3 0.9
AVEREG 63.1 14.6 7.2 0.8 12 0.8 2.1 0.1 1.2 42 12.5 2.8 0.92
ucc 66.6 15.4 2 3.6 2.5 33 2.8 0.6 43 25.67 8
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Taylor & Mc-) 5,5 Lo jLgbl (g )lsT o5 &
axdllas 5550 sla 40505 bl sl s .(Lennan, 1985
5 Sl s 03 g dmes o Lo L;L@i;_m 03 g >es 43
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Roser and Korsch, 1986
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SiO:

Si02 - log (K20/N220) 513903 (59 b w5905 Skl N E o

YooY e 5o Y oje 3 Spli L el ol aallae sypen 8 Sl o ol dwlia Y
HE 5 St jliie 5 oals Ta liie 45 ol 20 Lo das o Ol YL (gl o)ls atmyy oS 5 4 S
5 o G ol e DL 5l o il olie oSl QAT W) SilefT o) sa o i e 0 )
1S S8 Lo oK sl e o8l and iy Cse Lac Ue Nde Tbe Hfe Cee Sm,Ti,Y,Yb, Zr
00 S 5¥dsdar)  ole - Kibe s o3l 5 oS 5 eiles il 3l

L& Rb,Ba,Th,U,Ta,HF 0l 5 =S K, Nb,Sr

ICP 36T 31 fols b (wle! y» Oldilo Dlbgw) 33 (ppm s ) (£ yolie Ol ¥ Jou

Sample SL2-1 SL2-2 SL2-3 SL2-4 SL2-5 SL9- SL9-3 SL94 SL12-1 SL12-2 SL12-3 SL12-4 UCC
1

Th 14.3 14.4 12.7 13.3 12.9 10.7 10.3 9.75 13.1 8.47 12.7 12.2 10.5
La 46.4 44.6 37.7 37.8 36.8 39.6 45.7 44.2 36.9 30.3 33.2 35.5 31
Sc 15.6 15.1 13.7 13.6 15.2 14.3 18.5 16.9 14.4 11.7 14.8 16.0 14
Yb 2.82 2.59 2.81 2.11 2.02 247 3.25 2.56 2.20 1.73 1.99 2.10 2
Y 24.2 221 17.3 16.5 17.2 234 29.4 26.7 17.6 16.5 16.1 18.4 21
Sm 6.90 6.76 5.94 5.50 5.11 7.38 8.46 7.68 6.20 5.35 5.29 5.73 4.7
Ce 96.4 91.5 76.9 79.0 70.0 71.2 91.7 88.4 105 71.4 71.1 77.0 63
Zn 102 111 317 355 108 143 94.1 90.4 107 384 137 113 67
Hf 5.10 5.35 5.10 6.23 4.81 4.66 4.71 4.75 4.75 3.20 4.42 4.12 53
Nd 42.0 37.1 31.6 30.6 30.0 36.0 43.0 40.5 33.5 24.7 322 29.1 27
Zr 261 236 266 258 268 272 289 293 262 191 252 251 193
U 3.40 3.43 3.22 3.02 3.16 2.30 2.72 2.52 2.98 2.50 2.80 2.76 2.7
Ba 509 491 513 496 504 501 595 592 506 484 521 542 628
Ti 6456 6163 6600 6333 6381 6376 6891 6627 6002 4522 6000 5733 5600
Ca 0.42 0.41 0.34 0.35 0.36 0.57 0.68 0.67 0.54 8.37 0.58 0.52 1.17
Ba 509 491 513 496 504 501 595 592 506 484 521 542 628
Sr 155 147 136 141 129 146 161 167 138 587 139 136 320

Nb 22.0 23.1 38.1 20.2 214 21.1 18.7 18.7 21.0 14.2 18.5 17.8 12
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Neotethys

b) Early-Middle Eocene:
Subaqueous Eruptions
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C)Late Eocene:
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