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Abstract

Identification of the flora in mining area is necessary for biodiversity conservation as well as
vegetation restoration. In this study, flora and functional groups of plants were evaluated in Sungun
copper mine, East Azarbayjan province, one of the most important sources of copper in Iran. The
vegetation was assessed in the mining area including mine wastes, the area that affected by acid mine
drainage and outcrops. The results showed that the greatest number of species and plant families were
found in outcrops with 73 species from 21 families. The most frequent plant families were Poaceae
(20.55%) and Asteraceae (16.43%). In the area that was affected by acid, mine drainage Astraceae
(20.93%) and Poaceae (20.55%) were dominant but in waste dumps the Asteraceae (23.64%) and
Fabaceae (14.55%) were the main plant families. Some species were restricted to specific area such as
Rhamnus cathartica, Fumaria bracteosa, Equisetum flviatile in acid drainage affected site,
Chenopodium album, Atriplex tararica, Hyoscyamus arachnoideus in mine wastes. Carex stenophylla,
Hypericum dogonbadanicum and Allium kotschyi were also found to be unique. It was also found that
in all three sites the most dominant life forms were hemicryptophytes. There was not any species from
phanerophyte in waste dumps. Forbs and perennials were the dominant species of the area and the
most of the flora belonged to Iran-Turanian region. We found a potential of species particularly
nitrogen fixing species in this area that could be beneficial for vegetation restoration.
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Apiaceae

Bupleurum falcatum Dalzell & A.Gibson. Forb p He Pl - -
Chaerophyllum macropodum Boiss. Bush B He IT - * -
Eryngium bungei Boiss. Bush P He Pl - -
Falcaria falcarioides H.Wolff. Forb B Th IT * -
Falcaria vulgaris Bernh. Forb B Th Pl * - -
Grammosciadium platycarpum Boiss. & Hausskn.  Forb P He IT - -
Opopanax hispidus Griseb. Bush P Th IT - * -
Prangus cheilanthifolia Lindl. Forb P He IT - -
Trigonosciadium tuberosum Boiss. Bush P Th IT * -
Asteracea
Achillea millefolium L. Bush A He IT - -
Achillea vermicularis Trin. Bush P He IT * -
Anthemis atropatana Iranshahr. Forb A Th IT * * -
Anthemis leptophylla Eig. Forb A Th IT - - %
Centaurea cheiranthifolia Willd. Forb P He IT - -
Centaurea depressa M.Bieb. Forb A Th IT - -
Centaurea virgate Cav. Forb P He IT - - %
Chichorium intybus L. Bush P He Pl * - -
Cirsium alatum (S. Gmel.) Borbov. Bush P He IT * - -
Cirsium arvense (L.) Scop. Bush P He IT - - %
Cirsium lappaceum Fisch. Bush P He IT - -
Cousinia atropatana Bunge. Bush P He IT * * -
Cousinia wilhelminae Rech.f. Bush P He IT - %
Echinops arachniolepis Rech.f. Bush P He IT - *
Gundelia tournefortii L. Bush P He IT - *
Scariola orientalis (Boiss.) Sojak Forb P He Pl * *
Senecio taraxacifolius (M.Bieb.) DC. Forb P Th Pl - * *
Tanacetum persicum (Boiss.) Mozaff. Forb P He IT - * -
Taraxacum baltistanicum Soest. Forb P He Pl - *
Tragopogon collinus DC. Forb P He IT * - *
Tragopogon montanus S.A.Nikitin Forb P He IT - * -
Tussilago farfara L. Forb P He Pl * * -
Boraginaceae
Anchusa italic Retz. Bush P He Pl * *

Brassicaceae
Alyssum bracteatum Boiss. & Bushe. Forb P Th IT - -


http://www.ipni.org/ipni/idPlantNameSearch.do?id=840220-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Bmacropodum%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=840220-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DChaerophyllum%2Bmacropodum%26output_format%3Dnormal
http://www.ipni.org/ipni/idPlantNameSearch.do?id=842148-1&back_page=%2Fipni%2FeditSimplePlantNameSearch.do%3Ffind_wholeName%3DFalcaria%2Bfalcarioides%26output_format%3Dnormal
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Alyssum lanigerum DC. Forb P Th IT - -
Brassica elongate Ehrhart. Forb P He Pl * -
Crambe orientalis Reich. Bush P He IT * -
Erysimum strictisiliguum N.Busch. Forb A Th IT * * -
Rapahanus raphanistrum L. Bush A Th Pl - * -
Sisymbtium altissimum L. Forb A Th IT - * -
Caryophyllaceae
Acanthophyllum bracteatum Boiss. Bush P Ch IT - -
Acanthophyllum glandulosum Bunge ex Boiss. Bush P Ch IT
Arenaria persica Boiss. Forb B Th IT *
Dianthus armeria L. Forb B Ch IT - * *
Chenopodiaceae
Atriplex tatarica L. Forb P Th Pl * - -
Chenopodium album L. Forb A Th Cosm. * - -
Convolvulaceae
Convolvulus arvensis L. Forb P He Cosm. - *
Cressa cretica L. Forb A He Pl * -
Cyperaceae
Carex stenophylla Wahlenb. Grass P He Cosm. - - *
Equisetaceae
Equisetum fluviatile L. Forb P Ge Pl - * -
Euphorbiaceae
Euphorbia densa Schrenk. Forb P Th IT * - *
Fabaceae
Alhagi camelorum Fisch. Legum P Ch IT * - -
Astragalus ehaborasicus L. Legum P He IT - - *
Astragalus microcephalus Willd. Legum P Ch IT - - *
Astragalus siliquosus Boiss. Legum P Ch IT - *
Astragalus tribuloides Kotschy ex Bunge. Legum A Th Pl - * -
Medicago coronata Desr. Legum P Th Pl * - -
Medicago lupulina L. Legum P Ge Pl * - *
Medicago minima Bartal. Legum P Th Pl * - *
Medicago orbicularis Bartal. Legum A Th Pl - * *
Melilotus officinalis Lam. Legum B He Pl * * -
Onobrychis altissima Grossh. Legum P Th IT * * *
Onobrychis bungei Boiss. Legum P He Pl * -
Onobrychis cornuta (L.) Desv. Legum P Ch Pl - -
Onobrychis melanotricha Boiss. Legum P Ch IT - -
Trifolium fragiferum (L.) Legum P Th IT *
Vicia hirta Ten. Legum P Th Pl - * *
Fumariaceae
Fumaria bracteosa Pomel. Forb P Th IT - * -
Geraniaceae
Erodium malacoides (L.) Willd. Forb B Th Pl * - *
Hyperocaceae
Hypericum dogonbadanicum Assadi. Forb P He Pl - - *
Lamiaceae
Ajuga chamaecistus Ging. ex Benth. Forb P Ch Pl * - *
Nepeta persica Boiss. Forb P Th IT * - *
Stachys inflata Benth. Forb P He IT *
Teucrium polium L. Forb P Ch Pl * * *
Thymus kotschyanus Boiss. & Hohen. Forb P Ch IT - *
Ziziphora tenuior Falk. Forb P Th IT - * *
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Liliaceae
Allium kotschyi Boiss. Forb P Ge IT - -
Colchicum raddeanum (Regel) K.Perss Forb P Ge IT - -
Papaveraceae - - -
Papaver bracteatum Lindl. Forb P Th PI - - -
Papaver dubium Ten. Forb P He Cosm. * * -
Plantaginaceae
Plantago evacina Boiss. Bush P He Cosm. - * *
Poacea
Agropyron elongatum Host ex P.Beauv. Grass P Ge Pl - * *
Agropyron intermedium P.Beauv. Grass P He IT * * -
Agropyron pectiniforme Roem. & Schult. Grass P He Pl - -
Agropyron repens P.Beauv. Grass P Ge Pl - -
Agropyron tauri Bioss. & Balansa. Grass P He IT - -
Agropyron trichophorum K.Richt. Grass P He IT - - -
Arundo donax (L.) Grass P He Pl - *
Bromus briziformis Willk. Grass P Th Pl -
Bromus tectorum L. Grass A Th Pl * *
Bromus tomentellus L. Grass P He IT - - *
Bromus Rigidus Roth. Grass P Th IT - *
Dactylis glomerata L. Grass P He Pl - * *
Festuca ovina L. Grass P He Pl - - *
Festuca rubra With. Grass P He Pl - * -
Hordeum leporinum Link. Grass B Th Pl * - -
Melica persica Kunth. Grass P He Pl - - *
Poa annua L. Grass P He Pl - - *
Poa bulbosa L. Grass B He Pl - - *
Stipa barbata Michx. Grass P Ge Pl - - *
Polygonaceae
Polygonum alpestre Schur. Forb P He IT * - *
Rumex acetosella L. Bush P He Pl * - -
Rumex crispus L. Bush P He IT * * *
Rumex obtusifolius L. Bush P He Pl -
Rumex scutatus L. Bush P He Pl - * *
Resedaceae
Reseda luteola L. Forb B He Pl * * *
Rhamnaceae - - -
Rhamnus cathartica Pall. Shrub P Ph IT - * -
Rosaceae - - -
Poterium sanguisorba L. Forb P He Pl - - *
Rosa canina L. Bush P Ph ES - *
Sanguisorba minor Betrol. Forb P He Pl - * *
Rubiaceae
Galium aparine L. Forb A Th Pl - -
Galium verum L. Bush P He Pl - * *
Scrophulariaceae
Verbascum flavidum Feryn. & Bornm. Bush P He Pl
Verbascum oreophilum K.Koch. Bush P He Pl * *
Verbascum stachydiforme Boiss. & Buhse. Bush P He Pl * - -
Solanaceae
Hyoscyamus arachnoideus Pojark. Bush P Ch IT * - -
Urticaceae

Urtica dioica L. Bush P He Cosm. * * *
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