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Introuduction

Fresh water carbonates including tufa and travertine are the most important continental deposits that form in various environments
such as river, lake and cave (Kele et al., 2011). Tufas are cool spring carbonates with plant structural and high porosity while
travertine are carbonates that related to thermal water with consolidates structure and low plant remains (Pedley, 1990; Capezzuoli
et al., 2014). The specific hydrochemistry condition of springs water (Jones, 2017), CO, outgassing and pH increasing are the most
important factors for water saturation respect to CaCO3 (Okumura et al., 2012) and formation tufa deposits. The Abgarm tufa in the
north of Mashhad is a typical type of these deposits that studied for the first time. The objectives of this research are to recognize
lithofacies and to evaluate the relationship between geochemical and hydrochemical composition as well as environmental

conditions

Material & Methods

In this study, 35 rock samples are collected. These samples
are used for detail macroscopic and microscopic studies.
Lithofacies are classified based on Pedley (1990) and Ford
and Pedley (1996) methods. Two rock samples and one fossil
shell are studied by XRD for determination of mineralogy.
Eleven rock powder samples are also selected for major and
trace elements analysis with ICP- OES as well as stable
isotope compositions (**0 and *3C) with mass spectrometry.
Water samples collection have done in 6 stations in studied
area for measurement of major cations and anions with
atomic absorption method. The temperature and pH of water
are determined with a portable pH meter (AZ 8685) in the
field and dissolved oxygen and free CO, are also measured
after 48 hours of sampling in the laboratory (these samples
are kept in 4°C temperature and dark place). The water types
are determined by using Piper diagram (Piper 1944) and the
component diagrams are also used for determination of
calcium and magnesium source of Abgarm springs water.

Discussion of results and Conclusions

By using field and petrographic features, two major groups of
autochthonous and allochtonous tufas are recognized.
Autochthonous tufa lithofacies consist of phytoherm
boundstone, phytoherm framestone, moss tufa, framework of

bacterial colonies and algal tufa. The allochtonous tufa
lithofacies are including oncoidal, lithoclastic and
phytoclastic types. These deposits show two stages of
depositional process with two different speed flows.
Autochthonous lithofacies were formed in low flow
conditions on surface of in situ stems, branches and limestone
pebbles that are located in the bed and margin of river.
Increasing water speed due to seasonal flood caused to
breaking autochthonous components and plants communities
particles. These broken parts with different river sediments
transport to a quiet area. Based on sediments that were leave
in this deposits different allochtonous lithofacies are
recognized. Hot and dry climate conditions caused to
decreasing rainfall and wet conditions that caused to
gastropods death (Melanopsis praemorsa and Galba
truncatula) especially non-adult species. High calcium,
bicarbonate and magnesium concentrations in this period
caused to preserve gastropods shells in tufa deposits.

Based on component diagrams, high concentrations of
dissolved ions in Abgarm spring waters can be related to
dissolution of carbonates and evaporates of Mozduran and
Shurijeh formations. It can support by using Gibbs diagrams
(1970) that show rock-water interactions. The water type of
Abgarm springs is Ca- Mg- HCO; that agrees with presence
of carbonate rocks. The results of isotopic analyses for §**C
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show high effect of dissolution of Mozduran Formation
limestones as well as low effect of biological factors
(Andrews et al. 1993, 1997). Light values of 3*°0 in various
parts of studied area also revealed that meteoric waters are
affected the tufa lithofacies. The high concentration of P, Na,
Fe, Sr, S, and Ca in phytoherm framestone can be related to
organic matter and plant remains in this lithofacies. The
changes of magnesium concentration in tufa lithofacies is
also related to temperature changes that can effected the
saturation rate (Tucker and Wright 1990).
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