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Abstract

In Iran, ultramafic rocks cover substantial areas at many locations in the country. These rocks consist predominantly of
peridotite which has been serpentinized to some degree. Anarak and Nain are two ultramafic areas in Central Iran comprising about
180 and 270 km2, respectively, located in a coloured melange zone. There is little information available regarding the geobotany
and biogeochemistry of these areas. They have a dry climate, with low rainfall and high temperatures in summer which encourages
mostly annual and perennial herbaceous types of plants. In this paper, we report a reconnaissance study of these two ultramafic
areas of Iran. Soil analysis of total elements indicates that typical concentrations of Ni, Cr, Co, Mn, Fe, Mg and Ca are about 1500,
300, 75, 800, 45.000 150.000 and 2000 μg g−1, respectively. During this study 176 plant species were collected, belonging to 29
families. The species diversity at Anarak is more than at Nain, possibly due to microclimatic differences and a greater precipitation.
The number of plants endemic to ultramafic soils of these two areas is very low. The herb Cleome heratensis (Capparaceae)
appears to be an indicator of ultramafics in Central Iran. Populations of this plant cover quite extensive areas during summer and
autumn when there is no rainfall. Analysis of the dry matter of the leaves of all plants collected did not reveal any
hyperaccumulator of nickel or any other ‘serpentine’ metals. The ultramafic endemic plant C. heratensis contained low
concentrations of all metals and thus it possesses exclusion mechanisms to restrict excessive metal uptake. The Mg/Ca ratio for
some plants collected is high—up to 4.9. This initial survey suggests that a more complete investigation of the ultramafic areas of
Iran would be valuable.
© 2006 Elsevier B.V. All rights reserved.

Keywords: Ultramafic soils; Geobotany; Biogeochemistry; Ultramafic indicator; Cleome heratensis; Iran

1. Introduction

Ultramafic rocks exist in different areas at many
locations in Iran (Fig. 1). These ultramafics cover some
1,648,000 km2 in Iran (Alavi-Tehrani, 1976). Anarak
and Nain are two towns in Central Iran, to the north of a
coloured melange zone which consists of a mixture of

ultramafics, limestones and radiolarites. The ultramafic
sites cover areas of about 180 km2 and 270 km2, at
about 1500 m asl, between 33°23′N, 53°41′E and
33°02′N, 53°03′E, respectively. The ultramafic rocks in
these two areas consist predominantly of peridotites
(chiefly harzburgite), serpentinite and small bodies and
dikes of pyroxenite (Davoudzadeh, 1972). These rocks
consist predominantly of Mg-rich olivine (forsterite);
the constituents next in importance are either orthopyr-
oxene (enstatite or bronzite) alone, or both types of
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