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Abstract:

Travertine deposits cover a vast area in the southwest of Azarshahr (East Azarbaijan province) and in some parts there are active
springs which currently deposit these types of sediments. Regarding the field observations in the Azarshahr area, the typical
morphology of Azarshahr travertine deposits is in situ and consists of the mounds, fissure-ridge and cascades. Geochemical studies
on the travertine deposits of the Taptapan and Qizildagh springs revealed that the amount of iron in travertine deposits clearly
emphasizes their thermogenic nature. The amounts of strontium, barium and beryllium also indicate the thermogenesis and
calcareous, evaporative or dolomite origin. The depleted oxygen isotope (5'°0) and enriched carbon isotope (8*°C) is also indicator
of thermogenic source, and carbonate source rocks for these deposits. Based on geochemical studies, it can be concluded that
hydrothermal fluids may have initially taken the CO,-derived from magma, and during the upward movement with carbonate rocks,
decarbonization has been occurred. These fluids transport CO, from carbonates, and then they appear as spring’s water at the surface

and precipitate travertine due to the rapid release of CO,.
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Introduction:

Continental carbonates comprise a wide range of lithologies
including speleothem, calcrete, palustrine, travertine and tufa.
Travertine and tufa deposits frequently associated with
limestone dissolution in superficial (epigean) or deep
(hypogean) hydrogeological reservoirs (Pentecost and Viles
1994; Pentecost 2005; Jones and Renaut 2010; Capezzuoli et al.
2014; Gandin and Capezzuoli 2014). However, a large variety of
other rocks can occur as substratum and source of elements
building these carbonates. Many studies have shown that
igneous rocks (basalts, rhyolites, ultramafics, granites) and
sedimentary rocks such as dolostones, evaporates and marls
may constitute derivative sources for calcium and other
elements required for travertine and tufa build-up and this can
be determined by elemental and isotopic geochemical studies.
Travertine deposits cover a vast area in the southwest of
Azarshahr (East Azarbaijan province) and in some parts there
are active springs. The area is located on the western margin
of Sahand volcanic complex and eastern margin of Lake
Urmia. Given the importance of geochemical studies

mentioned in travertine studies, the main objective of this
study is to emphasize the use of geochemical data in
travertine classification, determination of origion of elements
building travertines, CO, origin and comparison of Azarshahr
region samples with global thermogene and metheogene
travertines.

Material & Methods:

For petrographic studies on travertine samples deposited
around Azarshahr springs, 20 samples of travertine sediments
and old travertine rocks around two modern travertine springs
called the Taptapan and Ghezelagh are collected. In order to
compare the geochemical chatactristic of samples, ten
samples of travertine rock samples in the quarry near
Qizildagh spring are also colleted. Fifteen samples were
examined for mineralogical composition using XRD analysis.
For geochemical analysis (ICP-MS), seven travertine samples
around Taptapan and Qizildagh springs and three travertines
samples of quarry near Qizildagh spring, has been analysed at
the Zarazma Laboratory, Zanjan. Moreover, for the purpose
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of isotopic analysis of §'20 and 83C, four travertines samples
around the Taptapan spring were selected and analysed at the
Isotopes Research Laboratory of the Arak University.

Discussion of Results & Conclusions:

According to the geochemical studies of the major elements
on the travertine of the Azarshahr, iron, sodium and
potassium elements clearly emphasize the thermogenesis of
these travertines, but other trace elements cannot definitely
determine the type of travertine. The concentration of rare
earth elements in Taptapan spring samples is lower than that
of Qizildagh samples, indicating a lower reaction rate of this
spring with source rocks and its rapid ascent to Earth's
surface compared to Qizildagh spring. Due to high
concentrations of strontium and low concentration of barium,

the Azarshahr travertine deposits plotted in the range of
hypogean Calcite and Aragonite Travertine and Tufa (CATT)
originated from limestone, evaporaites and dolostones. The
origins of the samples using beryllium values indicate that
the Azarshahr travertine was similar to the values of this
element in hypogean travertines with carbonate sources. The
depleted 60 and enriched 8"C is also indicator of
thermogenic source, and carbonate or igneous source rocks
for these deposits. Based on this study, it seems that
hydrothermal fluids may have initially taken the CO,-derived
from magma, and during the upward movement with
carbonate rocks, decarbonization has been occurred. These
fluids transport CO, from carbonates, and then they appear as
spring’s water at the surface and precipitate travertine due to
the rapid release of CO,.
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