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Figure 1: a) HameKasi mine position in Hamadan, Iran (Yousefi et al., 2011)
b) The south view of the metal vein of HameKasi mine (left), the north view of the metal vein of Hamm-Kasi
(Barati, 2002) iron mine (right)
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Figure 2. Ambrothermic curve of Bahar city (1993-2022) (Hamedan Meteorological Station)
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Table 1. Checklist of identified plant species in HameKasi mine area.

Species name Life form Chorology
Amaranthaceae
1 Dysphania botrys (L.) Mosyakin & ClemantsL. Th ES, M, IT
Amaryllidaceae
2 Allium stamineum Boiss. Ge ES, M, IT
Apiaceae
3 Turgenia latifolia (L.) Hoffm. Th ES, M, IT
Asparagaceae
4 Bellevalia glauca (Lindl.) Kunth Ge IT
5 Ornithogalum sp. Ge -
Asteraceae (Compositae)
6 Achillea santolinoides subsp. wilhelmsii (K. Koch) Greuter He M, IT
7 A. vermicularis Trin. He ES, IT
8 Carthamus oxyacanthus M. Bieb. Th IT
9 Centaurea virgata Lam. subsp. squarrosa (Willd.) Gugler He IT
10 Chondrilla juncea L. He ES, M, IT
11 Cirsium sorocephalum Fisch. & C. A. Mey. subsp. He IT
congestum (Fisch. & C. A. Mey. ex DC.) Yildiz, Dirmenci
& Arabaci
12 Cirsium leucocephalum subsp. penicillatum (Koch) Greuter He IT
13 Cousinia bijarensis* Rech. f. He IT
14 Crepis elymaitica* Bornm. He IT
15 Echinops pungens Trautv. He ES, IT
16 Gundelia tournefortii Ledeb. ex Trautv. He IT
17 Helichrysum armenium DC. He ES, IT
18 Lactuca orientalis (Boiss.) Sojak subsp. orientalis He ES, IT, SS
19 Senecio vernalis Waldst. & Kit. Th ES, IT
20 Tanacetum polycephalum Schultz Bip. He IT
21 Tragopogon sp. He -
Boraginaceae
22 Anchusa azurea Mill. He ES, IT
23 Nonea rosea (M. Bieb.) Link Th ES, M
24 Onosma kotschyi* Boiss. He IT
Brassicaceae (Cruciferae)
25 Alyssum lanigerum* DC. He ES, IT
26 Clypeola lappacea Boiss. Th IT
27 Draba nuda (Bél.) Al-Shehbaz & M. Koch Th ES, M, IT
28 Erysimum crassipes Fisch. & C. A. Mey. He ES, M, IT
29 Fibigia suffruticosa (Vent.) Sweet He IT
Caprifoliaceae
30 Lomelosia argentea (L.) W. Greuter & Burdet He IT
Caryophyllaceae
31 Acanthophyllum caespitosum Boiss. Ch IT
32 Acanthophyllum microcephalum Boiss. Ch ES, IT
33 Bufonia capsularis* Boiss. & Hausskn. He IT



34 Gypsophila pallida Stapf He IT
35 Silene apetala (L.) Willd. Th ES, IT, SS
Colchicaceae
36 Colchicum varians* (Freyn & Bornm.) Czernjak. Ge IT
Convolvulaceae
37 Convolvulus arvensis L. He SCO
Euphorbiaceae
38 Euphorbia cheiradenia Boiss. & Hohen. He ES, IT
39 E. macroclada Boiss. He IT
40 E. peplus L. Th ES, IT, SS
Fabaceae
41 Astragalus gossypinus Fischer Ch IT
42 Astragalus verus Olivier Ch IT
43 Sophora alopecuroides L. He IT
Geraniaceae
44 Geranium tuberosum L. Ge ES, M, IT
Hypericaceae
45 Hypericum helianthemoides (Spach) Boiss. He IT
Ixiolirionaceae
46 Ixiolirion tataricum (Pall.) Schult. & Schult.f. Ge ES, IT, SS
Lamiaceae
47 Hymenocrater incanus* Bunge He IT
48 Marrubium cuneatum Banks & Sol. Ge M, IT
49 Phlomis olivieri Benth. He ES, IT
50 Salvia multicaulis Vahl. He ES, IT
51 Stachys inflata Benth. He PL
52 S. lavandulifolia Vahl. He IT
53 Teucrium polium L. He PL
54 Ziziphora clinopodioides Lam. Ch ES, IT
55 Z. tenuior L. Th IT
Liliaceae
56 Tulipa montana* Lindle. Ge ES, M, IT
Malvaceae
57 Alcea rechingeri (Zohary) Riedle var. macrocarpa (Riedle) He IT
Pakravan
Papaveraceae
58 Fumaria vaillantii Loisel. Th ES, M, IT
59 Papaver rhoeas L. Th IT
Plantaginaceae
60 Linaria striatella Kuprian. He IT
Plumbaginaceae
61 Acantholimon olivieri* (Jaub. & Spach) Boiss. Ch IT
Poaceae
62 Agrostis capillaris L. Ge ES, IT
63 Bromus pumilio (Trin.) P.M. Sm. Th ES, IT
64 B. danthoniae Trin. Th PL
65 B. tectorum L. Th PL

66 B. tomentellus Boiss. He IT
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67 Heteranthelium piliferum (Sol.) Hochst. ex Jaub. & Spach Th IT
68 Lolium temulentum L. Th COS
69 Melica persica Kunth He IT
70 Poa bulbosa L. Ge ES, M, IT
71 Stipa barbata Desf. He ES, IT
72 Taeniatherum caput-medusae (L.) Nevski Th ES, M, IT
Ranunculaceae
73 Ceratocephala falcata (L.) Pers. Th ES, M, IT
74 Consolida anthoroidea (Boiss.) Schrod. Th IT
75 Ranunculus elbursensis* Boiss. Ge IT
76 Thalictrum sultanabadense Stapf He IT
Rosaceae
77 Rosa persica (Michx. ex Juss.) Bornm. Ch IT
78 Sanguisorba minor Scop. He ES, M, IT
Scrophulariaceae
79 Verbascum speciosum Schrader He IT
(PPM) Sare (545, (saihaia ;0 SL 5T (sazs =¥ Joux
Table 2- Results of soil analysis in mineral vein area (ppm)
pH Mn Zn Fe
Soil of mineral veins 7.34 5855 25915 8225
PPM) salis sadlaie jo S5 5T (sazcts =Y Jgu
Table 3- Results of soil analysis in the control area (ppm)
pH Mn Zn Fe
Soil of control area 7.34 32.8 112 278
PPM) Saxe 45, sabhaie bLS sladiges jo pSaw ol3ls clale —F Jguo
Table 4- Concentration of heavy metals in plant samples of mineral vein area (ppm)
Species name Cu Fe Mn Zn
Acanthophylum caespitosum 6 775 140 66.5
Astragalus verus 17 15087.5 55 75
Centaurea virgata subsp. squarrosa 4 200 44 456
Cirsium leucocephalum subsp. penicillatum 7 1290 18 12
Cousinia bijarensis 9 270 54 23
Cousinia sp. 6 200 13 8.8
Gypsophila pallida 12 2560 64 37
Melica persica 11 1395 96 25
Lactuca orientalis subsp. orientalis 2 147 7.5 8
Stipa barbata 15 1431 284 70.6
Tanacetum polycephalum 14 2072.5 104 45
Verbascum speciosum 40 15390 39 129.5
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Figure 3. Plant life forms, chorotypes, and their percentage (left and right, respectively) in HameKasi mining area. IT: Irano-
Turanian, M: Mediterranean, ES: Europe-Siberia, PL: Multi-regional elements, SCO: Semi-Cosmopolitan elements, COS:
Cosmopolitan elements, Th: Therophyte, He: Hemicryptophyte, Ch: Chamaephyte, Ge: Geophyte.
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Abstract

Introduction: Identification of every region’s flora not only plays an important role in conserving genetic resources
of the region, but also provides useful data for other scientific research. The goal of this study was to identify and
introduce the flora of the mining area of Hamekasi in Hamadan province.

Material and Methods: Plant specimens were collected in 2017 during active growth form by field—walk
procedure and identified using relevant flora references. Then, determination of life forms, geographical distribution
as well as the conservation status and percentage of native plants were carried out in the mining area of HameKasi. life
forms were determined using Raunkiaer method and the chorology is based on the vegetation regions classified by
Zohary.

Results and discussion: Based on the present results, a total of 68 genera and 79 species were recorded in the
study area belonging to 26 families. Eudicots included 16 families while monocots consisted of five families.
Asteraceae, Poaceae and Lamiaceae were the most abundant families in the area, respectively. The predominant life
forms included hemicryptophytes (52%) and therophytes (25%), respectively. The elements of Irano-Turanian region
with 37 species (48%) have the highest geographical distribution of vegetation followed by European-Siberian/Irano-
Turanian elements with 14 species (18%). According to the current assessment, 11 native, nine medicinal and 10 low-
risk species were identified. Due to human activities in the region, conservation policies should be seriously considered

to preserve species richness and reduce the effects of destruction.

Keywords: Endemic, Hemicryptophyte, Irano-Turanian region, Therophyte.
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