VF) Sl ) o)lad ipitan 0)99 o lanmes pole aolilad

I T44
gy Al
S SB oYL Cunj sl dige Wb Gare 351 (1 S5 Lgilw 51 o3Lk]
abl aw

T 5o w2z g 9 | ALy ymol !t oS> Ly 48 Fosly Slogm dmes

Olpl 0 0 oKty ( cwlids S 5 b golie 0aSiisls ( Sbly § Sis sblis Cu pos 09,5
& o - . . /Y
Ol i i oBiils (pale ¢ gwlid Sy 09,5
Ol ool doss ige (b roizms awgs g Gubod Sy

VBN bl s WWRANYNY il e 5

wbiaw; gl aige (b yane 63515 Gl xS hgilew 5l oolarwl NP L gdozxo .p 9 LU .2 ( IS .Sz 00ly Sogw
NEENOY (DY e hae pyle dolilad albl v oS>

by 4 e «gig 0l (5,08 10 S 7,8 5 (oleord LoosS Sl osliiul 5 ()T e (ixio slaail) 5l (S 1 das g Al
ol gy b3l 4 (Sogll ez g (Il o5 SlaiS e wigd o ool 5 S (5y0h Gl rizmen 5 (S slajl (g5le
@l (S8 GV L S & (o) 05 puilp 50 598 Slage; B Gaeke G 352y ()b ol a5 093 4 loass
29 0lrly 33 58 Sl slagane 3525 Ngd oo Cpmime (2138 Soel sl (Gaes will oo (55508 53 el BB (S
S Sieden (e slnl o o iShglew Jewily el saiS IS (e9bge albl slaws 5l L JLasil 5 S (2ale b a4
sz B 5o o wolasl g 605 anz @l bt Sund Sty 4 Cand LSS (6558 5 (K slajl i

RETRg

Oygod bl SB Cgsy § Ol dilys) (gl gl Ayt Mo gl il Slilas 4z )0 aige (Mo G515 0 il sog ) g Slge
g pme alll, SB gladiges b plasl Mo yane 5l albl S slatigas s yslanz AV olajge 15 295 co Lol> (slosis
1 e Al ST 05 B 6055 5l a5 b b ool ot lacSids _olats] oS Lo o docSila, o) 5 ool
laosls 5 0l (5 osluil alloly S pgradls 5 o p (S Slajle g momslty smaiis polis dais 2Sbgilow 0355 Cony 05 10 (2 y2

8,5 )18 sl LT 0 50

tenue Gomont Phormidium.Oscillatoria tenuis C.Agardh ex Gomont  sle iSbgilaw o jaee Sl iS5l G 1y 9 gl
oS mbs was glulis Scenedesmus obliquus (Turpin) Kiitzing ;. Sl> 5 Lyngbya aestuarii Liebman ex Gomont

* Corresponding Author: Email Address. hsodaie@yazd.ac.ir
http://dx.doi.org/ 10.52547/envs.2021.1018
http://dorl.net/dor/ 20.1001.1.17351324.1401.20.1.9.8


mailto:hsodaie@yazd.ac.ir
http://dx.doi.org/
https://dx.doi.org/10.52547/envs.2021.1018
https://dorl.net/dor/20.1001.1.17351324.1401.20.1.9.8

ine 6515 (sl S Ll 5l aolizal

Sy a4 algim e 0uS wgid Slogzgen, cnl 4S deem oo Li M o albly sl S (59, sPas, slam s S Ll
0. a5 ol i @l crizman oS sl 1) ghalasde B ordaw So5egn (b  aS o) Gare odgll albly slam S5 (53,
oA L Ylas] g col ails |y Gy i Gl o s Potenue 5 conl ools 2alS (g lom cixe jsbmay | poos paie denuis
ey S slapaie 5 5558 3]y Gane Dlgimoe wge (b Gane albl S (55, ad) g ooliiul 5 455 93 (nl 095

ge3 (6 xS gl albl glamaw 5L Jlaaily SB Giale bl mizmen g (s3le S 505

S oolaiwl b apmg yebas Lp i3 318 sl Jlasiwl (o)l sl g Lis j0 M Calisre (gloyose lgld olass 9929 &y da g5 b 1 g puS domcii
o Wilgy oo albly a3l ygilew [l JLasslail g (o0 siun ) Jaisrs sg sl ST (sl o Y oo Judody a5 428 T O j50 g3l
Sk ‘63}![9_. wjb.\mo)ljsﬁbml) <S> LgLa&?.l?ﬁ)&j&lmL:f (O QI;)ISALA?)‘I C)—‘A..:AS..{O)".; o) Q‘é?y

0329 4 485 S bgilews o5 am3 g0 (i Gl 5l Jeol> i oo plonil (g iy Sy L ]y (Sl Sl s]3 plgiice o
Syl albly S (g4, 1) slabsde BB oxbaws  Sojgan Lidss dige b axe polie Sbgil Phormidium tenue .5

S (o0 $ RS sl e S ale bl Djg0 (g WS (o0

Aige (Ol ame ¢ Yl (uKin sloyls Phormidium :guuds sleojlg

Aodo
5 63 olyb ( Joko 6 (omac OWST 4 0,lg0n (g jlass o szl 5l SO lgieay S
(Salajeghe Ansari, 2013) 545 ol5olb s g (59l g ol JIE Sogl oime jo dilise sl b,
095 o2 4 b olyer )5 pane Slibee (S5 oo (i 9 e gl gy wlgie (Sl
Ly ol U (2l g Jlissl glegls slio emmen luil alire glacudled oS ol |
A5lals Sz a1y phe Cudgzge 45wl oo soladl Sy o> 5.55,5L85 eyl SLizST g gl il (e
slasls Bis> alie sloo,.al, (Alizade, 2014) slocdled Lasas o il38l ) S o eogl] Jlaxs!
Gdx yguml yilid asile oagll LT sladae 5l K Iy ey dame Lo yniio 5l orpmg 0 58 (615 e
ol i SLie S309SS g SOl bl gemlannS] RS RESTCJECRUE P CROE PRV REI R
Bt (8 s S s P bl il osfae SB 5 anin; ol (Fogll cage Sl Sas
ol i Jb ol b (Fu and Wang, 2011) ol o & pol> 58 50 (Chehreghani et al., 2017) s
5 8 Sl a4 ks sl glaolpl glls s g, O sl s YL clale o Sluil oo S slac s
gl il (il ol Brae (sl lepiaaw 055 4 Iy laaze 3l (g ks 4> g8 gio sl SS yo
3l 0,8 Jee bl pos (ynl o5 (golazsl —eudled g K slapls Fodll .l soges il
GRS sl n g s S ilular pac i O S Loy (S5 dnngi 5 Saie o
da g, oyl L,>_9).L= 3 e 0aisS o$9JT sousilesl b gl g0 slaasays o) qe g La:od.l.;‘ﬁﬂ
o sl sl B> SUlg B ol ay sl id jo @ e ol Slx mlhw a8 5 O jso Slllas
30 @Ybiun; b s o g, 5l eslatwl il |, Gl 00l plyp Feve 5l o andS Jlu V0 o a3l
S s g bogsgasw 5l & wilys oo dajls BA> Wlgh oo S slozld L wles (Guo et al., 2010)

V) Jlan o) oled ¢ pim 058 ¢ shasee psle aalilad
VoY



OH%es 5 0ol slosuw

Wl Cgz land 5 gl (omg 0 (NS g S
Dixit et al.,) wiboe Ll ufiw slajle L s
s 7S bgileos Sl (i Slaodlr s (2015
Yo Ul ls 5 Cannls o ity (S35 Jdoay
Baptistaand) & ls,55 55 sols az>g5 5lla3ld Qi o
a=5,s (Vasconcelos, 2006; Zeng and Zhao, 2012
aowgty g sl Cix ohg (Suislen oi>
Lol oy slapar> 50 Fge (030l SO Wiy oo laSl>

3 o o318 oS (SglTL
aS ams o olas Seiderer et al. (2017) sl g.io0
s Nostoc 5 Microcoleus wile olo s =S bgilw o)

Odxe laallbl g4, Chlamydomonas jw Sl 55

Sojelom b Sbml cum pgix sl BT 0 b
S5l Giebr cnl Sl 298 00 pane S (s,
olasdl Bl ay () o e Sl (Son S 5,
2590 bl 5l Bas ol laalbl o)bgs sl g
gy ulS (L g;%ﬂ SalS layase slaallsl
3 5 baws 90 4y jeilw (F3gll oy 5 oL lawgs

il o ol g ok Lawgs Gile 3 GhalS s
Al g0 a5 Mo slagyane dlbl oS> (555 Lo
clebaznl 5 blFus, Wi sbal ) Cuan
oz o)k sl slaghy) agdige dgazme (0950
o) beme glafl alS Cazr alapiensS]
Sl 55 g 0K glle Jolt baalbl Aol
omlep ol ol slelaxl wiloe 2LS de
ETSTERENI NNV SR NN
JB e oS 00 6l (559,00 Slge g el 0l 2K
s 480 & (350 oSSBT g el s
@ 9 e B9y (SRl S sles S LS cnlple
sbige obes] boalbl o)ligs bl gl 4yo
° Wilgioe oS Glogzse plyiear 6351 slaSl>
i oobee albly sloos asle bl clalaoms

Gl 6l (ol a5 (S b 4 Jlasl b aasly

J= oy g wles Sbp 1) mly slaghs, 4 baye
Faramarzi et al.,) sgd oo Cguime (5,50l
(2010

e I )
55 S s Sl e ol 3 5o
g go o0l cowspmé Slge 4y ooVl bos o
gy ilgi oo 0AlS iwgid Oldgzge 1l 3l eolaiul
drwgl 4y g bl Conny Jawss Jlasiwgs g (golazl L
(Parwani et al., 2021) o 5 Il

YL cew; Bhatnagar and Kumari (2013) L
S ;0 g Sl drugs Jlo )0 (Sl S59I8SS
B> o Jelae slo ollgy a5 (alises 005y Llog>ge
Al ool ge ) dy aume Lgl.m‘_jojﬂ elgil
slaFogll Bim L (Vo aza )b gl
B9 )5 S lails g (b

&S opl @ 09> (5,90 alae 4o Singh et al. (2017)
YL can; ailyi oo g S Lgilew aS aijle o, Lal
Oimeds g o 1S dile (i Sogll (S slasls
Aaps el 1) g8 Tgs0l) slacuS 5

ooyl eolaiwl Bl sl Jls jo wlel cpl
Ao 390 o sbojld Bis ol alite i)
> ,o (Chekroun et al., 2013 a, b) <ol 418,513
Loy bils Jlail gq, g loals slo guas « sl ans
el o plol Sl 5 bz 8 il yaes as S
oolitul 3 50 (Vb S ) ST 0 o5 b S Ll
Dl Suzr slbade BB oUlg Wb wipS o 12
SileSl oloy Rl ezt o g ol mem 5 basle
(Varsha et al., 2010) wsl ails |, eS|
Cie) Jlb g 1y eSa slosls e Sl
P (e ©dz) Jb e Sygoas by (S
yebas a5 Jolu o leso (Bates et al., 1982) ales oo
boesn 9 o doay ) Bla 5l JSaste ooee
SlaegS ol esite b slaes S ity

VE) Sl ) o )led s 095 e oo psle aalilad

VOY



ine 6515 (sl S Ll 5l aolizal

b 5 690, OlelF bl a5y ol g
oS oy s alols gbs sl ailaie Syjslsm
2 2L Gy e e 9 559l G e
9 S, 45 pobos 3l 13 ol b 2 5me
alin fuizren Lae g0 (pl ol 4 w3yl slaclay
el 03,5 038)1 1, dilats o ]

albly o oYL sy (o, » & Khamar et al. (2015)
ol ey s S L g9, plul,> )3 Mb Gone
S 6L Slanise syt olred S b il
IS 2o 0 VO i lo 1) o il Siany 430 oLlgs
Sl S pans albl s s> 1, sl
RERATON)

aS wad oo olii Chamizo et al. (2018) ez gl
iz oS 4 b Shsilw sogiuwn; mdl
51 355 0m S slio 5 bl o5l o
OIS 0 ey S g9 paiz YL ity
Elgil 51 ool jlaws olaws HUles 5o Jg conl ool
SR G 9550 S lajls sy 5o Sl
ez oUly addllas ol 1o 5y ol 5l ol 428 )55
sl 5l suls las Phormidium 4 Oscillatoria
255 o Sledusw Olyiedr @ige b s albly
)l )90 poedlS g @ (i slajls Clls o
SR

—4Hed sl Gl LS )98 9900
e 1950 JLo ol o lags S hsilon alis
58 LeS sl jig, L.l ool 5,155 Singh lawgs
S 65kl 5 S 4 j5il5m b pgan§ (539581 il
s plosl (gogux U ) Sas 5l S (65LS o)fg5 o0
B> o J5 jsbay wiilgi ged Lot cnl Ll
Fogg et) wgd Jobs LB mow 5 Jolowo slaSies
bIA Ll s s aslys oo lags 2 Lgilw (@l 1973
e Ol oo Dloszae 1y cnl 5l g by o) (6598
slaiss 0,5 coliwl SLL S oloy,es

aibioe ialoy blis o albl, S
S bl 0355 Canyj a5 am3 oo yLas 8l Slallas
ool 5l ansls | i slazls Jlade LzalS ool
bee VL ey w2 Gl Lapasl )y S
Gupta and Kulkarni, 2016;) sgses oolatwl o
.(Kumar and Gaur, 2011; Shanab et al., 2012
as wsls las 2011 Jls o Kumar and Gaur
slajls Li> coblls Lyngbya putealis (s :SLgilw
(2018) 5o gols oo |, CILS 5 o s
Ailgs oo ScENEdesmus o Sl a5 ols Las Halder
B> lase 5l 1) CUu 4 Ni Cd Zn Ko slo paie
9o lawg Cr Li> Ul Shukla et al. (2012) .ous
<Ll 1, Phormidium 4 Oscillatoria (s ,:5bgilow
50,5
3o bysedgllie 09>9 4 Blindauer et al. (2002)
5 Anabeana Oscillatoria aule oo s xSLglw
odiwd lis gasge cpl 45 Wis o Synechococcus
Al e S slojls Lix o LS pl SUlg
ol a4 855 (5,90 i 4o Fashola et al. (2016)
b olee (Sogll 4 azgi L aS wis S oLl Cllas
5 6L laaiss Gy JLos 4wl (e slasls
g2 58 4 pglie (6 S Lol
Plp 5o b 2 Wb g5 o 5l (S50 sla ]
) bee lad o e 5 (S SlnsS
O Olnl )3 9z ge slagane (e 53 3900 slet
590 3bns 5l og Sguoe g (g3ladl (33| Jdsay Mo
5 69 ome wnld (b o el odgy i 4z
Slsmsl 5 ST o5z (pgman (o parte o Jlai
Gk 5l g 0o o] Wogrge dblaie slaKiw jo S
Shogzge o )y (sa— oS obeardisss a5 2
Sy anles o 8l s o 50 40 4 sal eus)
275 sl ow,, 4y Ghanbarzade et al. (2013)

09 M dw (b e (595 ame sl dlad I AL

V) Jlan o) oled ¢ pim 058 ¢ shasee psle aalilad

VOF



OhSes g oaly plogw

yolie sy ;5 g Gane slas Syl Ul

28,5 18 ey 0550 maslly g erds

L yg,y 9 dlge
a3 oo L ) (Beod il slval> 1o 5 oole & sl

Y o]

LSl pleles
Bioremediation Identification of
test microalgae

Slgs o w03 Joly g S hgilow i
Sl yaie Gl cage 5 Wls SB 5l gmoe
SE spilols axmit ;o5 Oi9i 5 oS s
JJoas (Kaushik and Subhashini, 1985) wisd e

ed i ol )3 S (658 ralS Coenl

‘_ng_ﬂ:} )| ‘_g)b)..m\i}.o.i
Ggo b yone allsl
Sampling of
waste-sotsof
Mouteh gold
mine tailings

A 5 Sl s
b S lgibw (55l
Soil cultivation
and purification
of cyanobacteria

Gz oyl gals jo )l gld ) S

Fig. 1- Flowchart of research implementation steps

b S lgilow (g5le (Al 5 S cois
oy g wllioles] a0 oo Jate albl S aiges
Al eoly S olais] cuiS e, b xSl
095 oo bl a5l o 5V - jslaie (e
b Jldee oo g 0b Jie il sla
G bl bojsys BGLL mle oS
0.6 Ferric ammonium .0.1Na;Mg EDTA)
1.5 .3.6 CaCl,. 2H;0.0.6 Citric acid. 1H,Ocitrate
4.0.02 NaCOsz7.49 MgSOs -7 H20.NaNOs;
1.81.2.86 H3BO3.K:HPO,. 3H.0
0.22 ZnSOs. 7H,0.MnCl,.4H,0
0.39.0.05 COCl,. 6H,0.CuS0O,. 5H,0
03538 S diged o 4 (2 0 6,5 NaMoOa. 2H,0
(Stanier et al., 1971) o.%
S T\

4

ago Mb yuzo albl S cls-Y IS
Fig. 2- The soil cultivation of Mouteh Goldmine

g0 Mb yoxo bl LSS 5 (6,10 0 digos
e85 5 el i Jlad o w50 S wils IS
Bly OV Jgoz) p) @l Slaide b dee 0
S 03905 IS 4 £355 VWYY Jlo 5l 5 oad
b ol (63, 50 danlllas Cuz gn b e allol
3 aBbes o5 50 e ST Gane cnl b Lawgte e
Olb s M LS Ve e 4 o3 aVle yol> >
WS ;3 dge b Al 55098 0 gl Pl 4
Slas ailig; gl il dlwger b gl il Sliloe
Bgdse Jolo glos S 900 albl, S o) 9
Claigai YYAY Lo ole jpe o (Guiod (ol ploxil g
5 Soslaez ane 5l (olai SalS' o900, alboly S
b gl oaSail S sigdsn oKiull 4,
el )lg Soo 3l @l 5 St Cgzr 35 oSl

O Jguz) ab Jans

Wgo b ure LS (B2 9 Job ) Jou
Table 1. Gold mine geographical data

Wl oy 9 Job
Latitude and longitude

b8l cusdgo
Geographical location

o] ‘O5Sl>' alg Ooxe

age b 50°45" N, 33°34" E
Chah-Khatun mine,
Mouteh gold complex

VE) Sl ) o )led s 095 e oo psle aalilad



ine 6515 (sl S Ll 5l aolizal

ool Lol cole a0 YOXY sles [0 (oS anad
YO+ o Dad g (SoU cel VY 9 cel VY (5,9
S50 polsS T ey b b (polse aizb S 18 ST
(V¥ So) ca 8

laciSly b dacSils o055 ) oanlie § m
il A Lo iShgl wals Lo (55, Sdaie
S9 slapdylas (g8 eogh Cann s 0gh S g W50l
5 aEe ¥ Sae 4 g Jiiie BGIL mle euiS Lo

0355 Cans 3 il 3 1aaigS Ll g o Sl oS Y S

Fig. 3- Cyanobacterial cultures for identification of species and biomass production

VL seld S olyen 4y a5 abl e 55530 (6,5 bglw
o5 0 ko] o] e 48,5 15 Alin 3,50 155
035 Caw) £S5 N oy 0 iae dlbl S
95 Oloj DSBSl ey 5 285 18 s S Lgilon
9@ o a3 g el i polie Jlade o S
a3 xS R ) m g i albly B pgads
DAz (S ey Sl g yiogigh pld olKiws L o iShgilew
(Chamizo et al., 2018) (¥ &) a5 pSo3luil ol
0093 @9k o b e 5 yShiglew (oo Laalbl all los
A 655 NIV layaie 5 C8F 13 g 990
o oy 43z o3l 5l esls ko a8
A ooliiul Sl 903l 5l b Silee dunlie gl a8 b

bole ) (2ol
Sl Sy 3l oSl 5y plell Sleads al> o jo
Sl 5 yime mlie wd oolind Lagl (535l58)50
as w oolatul Sl lulils g ol olulis
Desikachary Prescott (1962) 4 ;g5 oo logy] (ylee
Komarek and Anagnostidis (1998, 2005)4 (1959)

.0)5 o)L.i’.v‘
alwgdy ozo albl S SYbcuw ) g0
L xS Lgilow

odd glolid (glayShoilw (o 5l &Shl 4 a2y L
glaa>de LB o) (olls Oscillatoria 4 Phormidium
A Sl Jlews lgieds wisg axe abl S5 (g,

U5 90 Jolds Buid (pl 0wy p 9550 lojles

VF) Sl o) ojlods ¢ piens 099 (oo pole anlilad

A4



OhSes g oaly plogw

O oo albl S (b Sl (oWl
g0

Se g s S lgilew s ggame jo adlllae ol o
(oo S S Gl e al olells e S
Oscillatoria tenuis C.Agardh ex (sl :Slgilow
Lyngbya [Phormidium tenue Gomont .Gomont
e Sl 4 aestuarii Liebman ex Gomont
a8l o, Scenedesmus obliquus (Turpin) Kiitzing
yize glolil o ds L Hose albl sbS> o
(O JSs) was olulis

; - v
I R . f Q. ' -

albl g9, aidluly Phormidium -f &
Fig. 4- Phormidium growth on tailing dam soil

4

a: Phormidium tenue Gomont; b: Lyngbya aestuarii Liecbman ex 45 g0 oMb yaxo ool o lwbicds g6 ySbgilow -0 S

Gomont; c: Osillatoria tenuis C.Agardh ex Gomont; d: Scenedesmus obliquus (Turpin) Kiitzing (Bar = 0.02 mm)
Fig. 5- Identified cyanobacteria from Mouteh goldmine soil, a: Phormidium tenue Gomont; b: Lyngbya aestuarii Liebman ex

Gomont, C Osillatoria tenuis C.Agardh ex Gomont; d: Scenedesmus obliquus (Turpin) Kiitzing (Bar = 0.02 mm)

AIPH 5 p5asls Glie 2 5 05 Hloine woys S

(Y Jgo) cuslas (g)ls gxo

3 e albl SB Giliko sl pare 56T
5 S Lgilw (fy20yd 48,5 )l,8 Albly S
Ol 2 S gl Jlogs 5l ol ooty lis (ol

VF) Sl o) o leds pinns 0,98 ¢ e pole aolilad


https://www.algaebase.org/search/?genus=Scenedesmus
https://www.algaebase.org/search/?genus=Scenedesmus

ine 6515 (sl S Ll 5l aolizal

SLUIL Oy g iy o U paie Glin0 2 (w32 8590 S5 S Lgilw cilisio (sl yloud 51 il ylg 3BT Y Jgur

om 4.1.|ab
Table 2. Analysis of variance, the effect of different cyanobacteria treatment on tailing damp soil sodium, potassium and lead
levels
Ol ki’ g EUIREN Ol yo g goxo lay o (1Slso E
S.0.V df SS MS
Cyanobacterial treatment 2 13300000
Sodium Eror 6 54733.33 6694182324‘2"244 ##728.808
Total 8 13350000 '
Cyanobacterial treatment 2 3100555.55
Potassium Error 6 15000 i #620.111
Total 8 3115555.55
Cyanobacterial treatment 2 2.115 1.05
Lead Error 6 0.018 0 603 #%345.512
Total 8 2.133 ’
Cyanobacterial treatment 2 0.001 0.001
Cadmium Error 6 0.002 0'000 1.531"
Total 8 0.003 '
Cyanobacterial treatment 2 0.005 0.002
pH Error 6 0.076 0'013 0.196"s
Total 8 0.081 ’

#"Significance at the level of one percent) .(" :Non-Significant(
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Table 3. The amount of different elements in different cyanobacterium treatments

pH Na (mMol/L) K (mMol/L) Pb (ppm) Cd (ppm)
Mine tailing without 8.28a 4500a 1900a 1.386a 0.15a
cyanobacteria
Mine tailing exposed to 8.30a 1700¢ 500¢ 0.506b 0.12a
cyanobacterium Oscillatoria
Mine tailing exposed to 8.22a 1950b 900b 0.1863¢ 0.11a

cyanobacterium Phormidium
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Introduction: Natural and human activities lead to soil degradation and soil salinization. In the last two
centuries, world metal pollution level has increased extremely. The presence of some heavy metals in aquatic
ecosystems is a constant threat to the health of human societies. The decrease of farmlands threatens food
security. There are approximately one billion ha salt-affected soils all over of world, which can be utilizable
after chemical, physical and biological remediation. Many mines in the world and also in Iran exist and as a
result, soil erosion and dust release from waste dams is a matter of concern. Bioremediation using biological
agents to detoxify and degradation of environmental pollutants provides a suitable alternative method for
substitution of current heavy metals removal strategies.

Material and methods: As a result of extraction operations by cyanidation in Mouteh gold mining complex,
wastewater and waste soil sediment are widely achieved. In this study soil samples were collected from Mouteh
Goldmine tailing dam soil in September 2018. The collected soil samples were cultured in BG11 medium and
incubated for microalgae identification and biomass production. Also, 5 g soil was inoculated with 0.5 g
biomass of cyanobacteria and the physicochemical characteristics of the soil including pH, Na, K, Pb, and Cd,
before and after the inoculation of soil with cyanobacteria were determined.

Results and discussion: In this study, cyanobacteria Phormidium tenue Gomont, Osillatoria tenuis C.Agardh
ex Gomont, Lyngbya aestuarii Liebman ex Gomont and the green alga, Scenedesmus obliquus (Turpin)
Kiitzing were identified. Culture results of filamentous cyanobacteria on goldmine tailing dam soil showed that
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cyanobacteria grew easily and produced a significant surface crust. The results of the physical analysis of the
soil samples showed that O. tenuis decreased Na as a salinity element, and P. tenue absorbed high amounts of
Pb as a heavy metal pollution element. Mouteh Goldmine soil cyanobacteria, Osillatoria tenuis and
Phormidium tenue, could play a role in mine recovery from salinity and heavy metals and in mine tailing dam
soil bioremediation. They can also prevent soil erosion and dust release from waste dams.

Conclusion: Dust release from waste dams can affect the health of living organisms like mining workers,
plants, and even soil microalgae that are close to the mine. Cyanobacteria create biological soil crust and the
results of this research showed that cyanobacteria, especially Phormidium tenue species produced a bio-crust
that prevent soil erosion.

Keywords: Phormidium, Heavy metal, Bioremediation, Mouteh Gold complex, Cyanobacteria.
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