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Symbol

Qal : Recent alluvium
Qt2 : Gravel fans, young terraces Fault
Qtl : Old terraces

Qpl : Plio-Pleistocene conglomerate Record e

l QPL. lol\«\llﬂ\\k\'

@® Sample point
M2 : Marl, conglomerate, sandstone and gypsum
M1 : Saline mudstone, bedded rock, salt, sandstone
E : Tuff, tuffaceous sandstone, shale, some sandstone
Ev3 : Tuff breccia and lava breccia
Ev2 : Dacitic volcanic breccias
Ev1 : Andesitic lava flow and volcanic breccias

OLIGOCENE

FOCENE-

K4 : Conglomerate and sandstone

K2 : Limestone
Tm : Marmorized dolomite and limestone

Pm : Marmorized limestone and dolomite

PERMIAN | TRIASSIC JCRETACEOUS|

Dsbm : Marble and crystallized dolomite
Snpm : Phyllites, meta volcanics and few dolomitic marbles

Gd : Granite and granodiorite

PRECAMBRIA!

D : Diorite
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Abstract

Increasing population and more needs to water has attracted researchers attention to other
water resources. The aquifers in the hardrocks are one of the important sources in arid areas
where alluvial aquifers are not available. In this study volcanic belt of Torud — Chahshirin
located in the south of Shahroud, has been selected to evaluate the geochemistry of water
resources. This volcanic belt is very important because it is the only resource of water for
the surrounding villages. Two sampling period were done in February 2017 and July 2018
of the existing water resources, in which 34 samples were collected for different
experiments. In the first period, concentration of major anions and cations were
investigated. The investigation of spatial changes shows the increases of electrical
conductivity and temperature along the flow path. The pH value of the highland water
resources is further reduced to lower elevations due to dissolution of sulfide minerals along
the flow path. Temporal changes of the major ions indicate that the concentration of cations
in February is more than July. The concentrations of anions were also measured low in
February. According to the Scholler and Piper diagrams the water types, were Na-SO,.
Investigation of the results of heavy metals regarding to the World Health Organization
(WHO) Standards indicates that the concentration of the all elements, except selenium in
the Siyang sample, is lower than the standard permisble limit. The isotopic studies have
been conducted, indicating that groundwater from the volcanic belt is similar to the local
rainfall, which indicates that the regional water resources are originated from the current

atmospheric precipitation.

Keywords: Hardrock, volcanic Torud-Chahshirin belt, hydrochemistry, heavy metals.
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