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Keywords ABSTRACT

Paleo-discharge, Terraces are important archives for paleontology. In this research, the
Sedimentary paleotemperature changes and discharge frequency of Jajroud basin in the northeast
Geochemistry, of Tehran have been investigated based on the sedimentology and geochemistry
Terrace, Quaternary, characteristics of the reservoirs. First, the sediment samples were analyzed with
Jajroud Basin, calcimetry, EC, XRF, and PH techniques, and then these data were correlated with the
Northeast of Tehran indices of salinity, chemical weathering, acidity, and maturity of the sedimentary

layers of the defenses. The results show three periods of flow rate changes, during the
alternation of cold and warm periods. One is at the peak of the glacial period when
the accumulation of precipitation in the form of snow and ice in the mountainous part
of the basin brought about a decrease in discharge (before the Holocene). In the second
stage, by passing from the glacial period to the warm period (about 11 to 8 thousand
years ago), Jajrud has experienced its highest flow. Because the melting of glaciers
has been accompanied by rainfall. These conditions have also led to severe floods.
The existence of very coarse-textured layering in the early Holocene Terraces is the
result of the dominance of these conditions. In the third stage, the dominance of recent
warm and dry conditions (8 thousand years ago until now) has been associated with
the lack of glacial and the decrease in river flow. Because today Jajrud discharge is
only supplied by rainfall and the occurrence of periodic floods is also a direct result
of exceeding the thresholds of the intensity and duration of rainfall. Recent floods

Receive Date: 2023/02/16 have also occurred in the lower reaches of the Jajrud basin and affect only the area of
the Rote sub basin to the outlet of the basin. The findings indicate that the geochemical

AEEIBIRELES 2 studies of the reservoirs can provide valuable data to recover the dynamic changes of

Available: 2023/12/00 flow and discharge during the Quaternary period and can be generalized to other
similar basins.
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Extended Abstract
Introduction

Sedimentary terraces are important archives for reconstructing the paleo evolutions of a basin. The
characteristics of the texture, layer structure, sedimentary sequence and volume of secondary mineral deposits
such as calcium carbonate are different in each sedimentary layer. By examining these differences in
sedimentology, it is possible to understand the sedimentation conditions of that layer in the past. In this
research, the aim is to recover the paleotemperature and discharge changes of the Jajroud basin located in the
northeast of Tehran based on their sedimentological and geochemical characteristics.

Methodology

In this research, first, the river terraces were morphometry in 5 intervals during field work. Then, 12 sediment
samples were collected from the identified terraces by a selective method. In the next step, geochemical
analyzes using calcimetry (Caco), determination of acidity (pH) and electrical conductivity (EC) have been
performed on sediment samples. Also, to identify the conditions during deposition, the mineralogical
characteristics of the samples have been measured by XRF technique. Then, to reconstruct the paleo flow
force, granulometry has been performed on the deposits. In the final stage of the field findings, the physical
and geochemical data of the sediments have been integrated and related, and the paleo conditions of
temperature dominating the basin, as well as the flow force in flood and calm states (predominance of paleo
cold and warm periods) have been recovered.

Results and Discussion

Sedimentary data are the key to reconstruct past and present processes. These data can interpret and analyze
the paleo conditions of the sedimentary environment, dominant and influential processes during the time and
stages of sedimentation (Yamani 2021; 141). Terraces are an excellent natural laboratory for the
reconstruction of paleo geomorphic processes (Torabi Gol Sefidi, 2013). The combination of field findings
and sedimentology shows that the volume of lime deposition has increased suddenly since the early Holocene.
Also, the average sedimentary texture of the layers related to this period is coarse and the thickness of flood
layers is also increasing. On the other hand, the middle layers of the terraces are accompanied by an increase
in the percentage of calcium carbonate and indicate the arrival of the warm period. On the contrary, the upper
layers of the terraces, due to the decrease in the amount of lime between the deposits, indicate the dominance
of the conditions of a cold and wet period with a noticeable decrease in temperature. The results of the
electrical conductivity (EC) examination are also compatible with the findings of calcium and confirm the
above results. In addition, XRF tests and mineralogical conditions also confirm the sequence of these two
periods. These findings are followed by alternating cold and warm periods in Jajrud basin.

Conclusions

The results show that three periods of temperature and flow rate changes occurred during the Holocene period
in Jajrud basin and before that. One at the peak of the glacial period, when the accumulation of snow and ice
in the mountainous part led to a decrease in flow (before the Holocene). In the second stage, by passing from
the glacial period to the warm period (11 to 8 thousand years ago), Jajrud has experienced its highest
discharge. Because the melting of glaciers has been accompanied by rainfall. The existence of very coarse
layering in the early Holocene terraces indicates the occurrence of floods in this period. In the third stage, the
dominance of recent warm and dry conditions (8 thousand years ago until now) and the lack of glacial reserves
have led to a decrease in river flow. Because today Jajrud discharge is only supplied by rainfall and the
occurrence of periodic floods is also a direct result of exceeding the thresholds of the intensity and duration
of rainfall. Based on this, the geochemical studies of the terraces can provide valuable data to recover the
dynamic changes of flow and discharge during the Quaternary period and can be generalized to other similar
basins.
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Table (2): Abundance of Oxides of Main Elements in the Study Samples.

3)88 4910 1330 107 6.85 309 258 2.98 0.83 0.17 015 005 004 002 002 001 001 118 99.85

us

3593 5555 16,70 435 834 300 135 043 117 012 012 0.04 004 002 003 001 001 848 99.83
r

'3:;:6 4287 1050 181 6.09 245 268 115 071 018 011 0.03 0.05 002 002 002 001 147 99.83

as

399 5245 1080 135 508 3.09 183 170 054 0.17 016 006 004 002 001 003 001 101 99.84

gg; 61.02 13.00 536 6.09 429 225 045 0.80 0.14 010 005 005 0.02 002 001 001 619 99.89

Zay
394 5293 1200 853 802 253 276 082 091 0.17 014 0.03 0.7 002 002 001 001 107 99.82
Zay 4

319; 33.61 8.20 234 588 1.70 391 (2).69 0.54 014 013 005 010 0.02 001 002 001 212 99.76
329|Z 4580 1240 144 6345 306 239 2.83 0.77 014 014 005 031 002 001 001 001 129 9984
;398 5691 1220 106 5.82 336 266 103 061 019 023 005 007 002 003 001 002 6.08 9991
%15 5745 1030 881 7.000 279 231 (1).14 0.78 015 011 005 005 0.02 002 001 001 877 99.82
:?685 4994 879 152 559 247 241 103 059 016 014 0.04 0.06 002 001 002 001 132 9985
325;:4_1? 46.09 1080 155 6.59 345 376 0.60 098 015 012 005 008 002 003 002 003 115 99.88
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et al 1966 Table(3): Molecular Weathering and Pedogenesis Ratio Fedo.

Soda to Potash Naz20 / K20 G
Alkalis to Alumina (Na20+K20)* Al203 e
CIA Al203 / (Al203+Ca0+Na20+K20)*100 el Sojlen
ICV ICV= (Fe203 + K20 + Na20 + CaO + MgO + MnO + o (S55ls0
TiO2) / Al20s3
Maturity SiO, / Al,O3 I )
Silica / Sesquioxides SiOz2 / (Fe20s+ Al20s3) @leerd (Fojlsn
Provenance TiO2 / Al203 Ao

1 Fedo et al
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Table (4): Index calculated to reconstruction the paleotemperature conditions of the Quaternary in the basin Jajrud

Adgal ﬂ sodatopotasﬂ AIkaIistoAIuminﬂ CIA ﬂ IV ﬂ Maturity ﬂ SiIica/Sesquioxideﬂ Provenance g
388. ol 0.319 54.21 211.097 1.892 3.691 2.436 16.02
393, ju £ 0.04 57.281 146.586 1123 3.326 2771 14.27
396. pid 0.469 37.8 306.666 2.98 4.082 2.584 14.788
399.44)) 0.55 51.732 269.351 2.398 4.856 3.301 20
395. 545 0.104 61.62 177.692 1.487 4.693 3.19 16.25
394,054 0.325 40.248 197.533 1.976 4.41 2.643 13.186
397-1, pid 0.407 19.614 414.536 4.42 4.098 2.387 15.185
397-2. 558 0.273 48.31 247.548 2.253 3.693 2.443 16.103
398. ol 0.306 53.558 222.868 1.992 4.664 3.158 20
384-1. 4 ala 0.408 40.479 223.689 2.227 5.577 332 13.205
385. Qs 0.417 30.765 312.741 312 5.681 3.472 14.898
384-2. 3 als 0.173 43.74 281.018 2.87 4.267 2.65 11.02

(529%) prawliy &1 20w S (o 1
ke & oy S (IS e 5 (B8 T IVl 5 152 555) ey alS 1, 3590 oty CALE s 5o il
FSi (slro 93 0uid LS 035 i prliy 4 ades Sl 4z 50 LIS (e a0 TV T (S0 9 00 ) i o0 oy (2alS
(O abal ol o yiosb pe sbo 5o 00 yLis W bl 2alS ( hlie o
Soda to Potash = Na20 / KO ")

O Ol o G Loy3) Veo,leds slaailioly jo sl 00505 S8 ailB ol Glgw, sladiged ;o il fpl e F ooz o
ol il ce Iy zol o)ly90 50 Sias 5 0, Slepgo] CanSl> Lo 4 F i slas, g saiaslis a5 wib o 0.04 s
Ll 0 ¥ o)leds Coons 4 F oojleds 5l g cails _iuljil aigy «(0.407) F o leds sladises Cooms s Vo o)l diges | 50
55 090 & oy 5138 hes 10 wsbye Slemac] CueSle saimslis ul a5 .l atils _zalS Wy, Tsaxe (0.173)
aloo Vo7 90 oF ojleds sladiged 1o Jlodu (oSS 5 05 Ll Lalus 90

030 50 el 4 s Cand Sl oabosls Lis dallaes g0 (slddiged 10 D92 a0 pulily A prdws Cand (e (AT O JSCS jo
Fou o 0ligd 59 S (i (RS adbos (Jlrdu )90 5 (St lie (il Blosiaslis oS adls 2ol wg) ol
el g0 ol 0 gb e Slomg] oaims ylis ¥ ool o

" CIA Sligu lasd (S53138 3o (oS

FONF VAT S0 5 Cons) 3138 g0 (651 (i Dligusy (oualis SIS g ool yolie carshs 2 5oL 5 3B ailans (S5lg2
SFofen AT Tl Kad 5 Leal5) 50 ALOs (ialiil el 5 ns GL 5 S jolic 55 el ploand Solsn
55 ey KoO 3 C0 3 NasO oS e (gloiauST & AbOs o poxte 1o deanST s dlime b 5 s o |, (6] (gl
oS el ol odima i CIA (yaly Jlake o) peine abal, olasd (So3lsm axy0 b CIA Lil3l (VAAY oSl g o)
00183 L YU 5 Lawssze CIA a5 Jlo 1o wiusl S _olomgl Lyl b 0aiiS uSata 5 0391 oS (ol b 5 42805 0535 Sl S
FAYY D230, K00 5 508 ) AAY (Sl 5 Copnns) Censl 20 5 Laasgie (S35l92 daz o

1 Ngueutchoua et al 3 Chemical of Alteration index 5 Garcia and Young
2 Byrtetal 4 Nesbitt and Young 6 Fidow et al

fala)



S 09> by (Sl aixo e Adg> Ay w0 slod g (0 L9l 53lwil

cei 4,5 i s a3l Yl CAO | sladises Sl slaple i 5 CIA Gline 335 omesd jsliind
sloaiges plad ;0 CA0 lye aSlxlsl (Yo o8 Vo) Kan 5 (Sogsl oV o F () )Ken g L5 V¥ cosi)(Yakal )aigd
(o DU cwl 0038 5 Bis ouil ol ails ;o il oo 2o )0 gy 5l ian axdllaes 40

CIA = Al;O3 / (Al;03+Ca0O+Na,0+K,0)*100 ¥)

ol 00l LG Y ISl o 1) by 6,10 pdiged CuxBgo &l H (glao Lo Jaxdlaod ja0 (GBI g0 3O pumw by Ay oy s S 11 (0 S5
39 ienglT g (JIIT Coan 1(5 canllland g0 gLrdigod 35 (o 5 €935 il (0 o candlland y0 (S digad 5 Sligusy 2lrowd (535198 (ol 50 1
axlllaod jg0 (sLddigos

Fig (5): A: Soda to Potash Ratio in the Samples. B: The Amount of the Chemical Weathering of Sediments in the Study Samples. C:
Amount ICV in the Study Samples. D: Ratio Alkalist to Alumina.
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Fig (6): A: Ratio Maturity B: Ratio Silica/Sesquioxide C: RatioTio2/Al20s (The Numbers in the Legend are the Positions of the Samples
Shown in Figure 1 on the Left).
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Table (5): Soil Classification Based Silica/Sesquioxide (Cox et al).

Soil Type SILICA : SESQUIOXIDE
Laterite Soil 1.33 or less
Lateritic Soil 1.33-2.00
Non-Laterite 2.00 and over
1 Maiginien 2 Tuncer and Lohnes 3 Cox etal
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