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Abstract

In order to study the concentration of heavy metals in important rivers in the
southern part of the Caspian Sea, samples were collected in three upstream
points, estuary and depth of 1 to 10 m of the sea, a surface sediment sample and
a core sample. Granulation analysis, organic matter assay, and determination of
heavy metal concentrations were performed on each sample. The highest
concentrations of iron (45000 ppm), aluminum (74000 ppm), chromium (142.78
ppm), cobalt (33.67 ppm) and lead (56.70 ppm) in Ramsar, arsenic (18.45 ppm)
and Zinc (110.3 ppm) was observed in Gorganrood river, nickel (60 ppm) in
Qarahsu river and copper (52.63 ppm) in Sefidrood. Moreover, the lowest
concentration of elements in the core of Gorgan Bay (K5) and a depth of 85 cm
with an approximate age of 1400 years was obtained, which was used as the
baseline reference. Based on the contamination degree (Cd) index, three rivers
of Babolrood, Cheshmeh Kileh and Sardabroud were classified in the range of
moderate contamination and Gorganrood, Qarahsoo, Tajan, Ramsar and
Sefidrood rivers were classified in the area of significant contamination. Based
on the modified contamination degree index (mCd), all rivers were in the range
of low to medium contamination degree, and pollution load index (PLI) was in
the range of more than 1 (slightly polluted to polluted) at most stations. In terms
of ecological risk index (RI), rivers were in the low-risk range. Enrichment
index (EF) in sediments of estuarine sections showed that the rivers are
probably enriched by various factors such as geology, climatic conditions, and
human factors having moderate to severe pollution.
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Introduction

Geochemical studies of sediments of aquatic
bodies such as rivers, estuaries and beaches can
be an effective step to find the origin and
distribution pattern of sediments and associated
elements as a result of environmental assessment
of pollutants in coastal areas. Rivers are one of
the most important sources of dissolved and
suspended metals in coastal water. River
sediments are one of the most important areas for
measuring and monitoring the pollution of
aquatic ecosystems; because sediments not only
play an important role in the transport of
pollutants, they are also potential sources of
pollutants in aquatic ecosystems.

Materials and Methods

In this research, to study the geochemistry of
important estuarine areas in the southern Caspian
Sea basin, due to the importance of estuarine
areas in terms of environment and fish farming
and human activities, one core and 24 Surface
sediment samples were collected from 8 rivers as
Gorganrood, Qarasu, Tajan, Babolrood,
Sardabroud, Safarod, Cheshmeh Kileh, Sefidrud,
in three points (upstream, river mouth up to 10
meters depth). Grain size analysis, organic matter
content and heavy metal concentration were
calculated and analyzed on each sample.

Table 1 Concentration of heavy elements (ppm) in surface sediments

Sample As Co Cr Cu Ni Pb Zn Fe Al

Gor-1 6.76 11.2 39 13.5 28.2 14.3 80.5 24300 27000
Gor-2 18.45 19.5 86 35.4 59.1 22.4 110.3 27400 65000
Gor-3 14.6 15.3 485 9.5 20.4 21.6 36.6 34000 20000
GH-01 7.8 26.0 65.0 34.0 60.0 14.0 90.0 38100 32000
GH-02 8.2 26.0 63.0 47.0 59.0 16.1 99.0 26400 31000
Gh-03 11.8 19.2 52.0 31.2 50.4 18.3 72.1 31900 22000
Tajan-1 4.6 21.2 63.2 33.8 495 25.4 79.9 14700 42000
Tajan-2 3.7 24.6 81.8 34.5 47.6 29.3 78.6 11700 62000
Tajan-3 3.1 25.1 84.2 32.8 48.9 31.3 78.5 12800 59000
Babol-1 2.1 11.6 34.2 22.8 19.2 33.7 65.2 8200 19000
Babol-2 2.3 11.0 35.0 24.0 18.0 24.2 56.0 17700 14000
Babol-3 2.3 14.0 34.0 32.0 28.0 27.3 64.0 29000 23000
SD-01 2.3 10.9 29.0 14.2 25.5 28.2 47.0 13100 13000
SD-02 2.8 14.0 37.0 18.1 32.2 29.4 64.0 8100 17000
SD-03 2.2 10.2 29.0 12.3 22.6 23.8 43.0 9200 11000
CH-01 2.4 11.0 38.0 16.4 26.6 25.5 57.0 22200 12000
CH-02 2.2 9.6 37.0 15.0 26.3 26.1 51.0 20500 11000
Ch-03 3 10.2 38.3 17.2 25.7 24.7 52.2 41400 13000
Ram-1 2.4 18.0 42.0 31.0 48.0 28.3 72.0 41600 54000
Ram-2 3.0 32.7 142.8 31.4 479 25.2 87.8 45000 61000
Ram-3 2.2 25.8 88.0 48.2 55.3 56.7 96.2 21900 74000
Sf-1 2.3 10.0 31.0 32.1 28.3 15.4 49.0 27900 70000
SF-2 2.1 26.4 81.0 48.2 47.9 19.1 73.9 19800 60000
Sf-3 2.2 24.9 86.5 52.6 58.6 24.0 89.6 24800 60000
Mean 4.76 17.85 56.90 28.63 38.88 25.18 70.56 23800 36300
Max 18.45 32,67 14278 5262 60.00 56.70  110.30 45000 74000
Min 9.60 9.60 29.00 9.47 18.00  14.00 36.59 8100 11000
Mean in Crust 1.8 25 100 55 75 13 70 50000 81000
Mean in Shale 13 19 90 45 68 20 95 47200 80000
Core sample 2.96 11.60 53.01 1433 2743  20.85 41.60 22500 31300

Results

According to grain size analysis, the mean of
gravel, sand, silt and clay was 3.59, 52.46, 41.48
and 2.27%, respectively, indicating that the
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predominant sediment load in river beds is
generally sand. The highest concentrations of
iron (45000 ppm), aluminum (74000 ppm),
chromium (142.78 ppm), cobalt (33.67 ppm) and
lead (56.70 ppm) in Ramsar River (Safarood),
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arsenic (18.45 ppm) and zinc (110.3 ppm) were
observed in Gorganrood river, nickel (60 ppm) in
Qarahsoo river and copper (52.63 ppm) in
Sefidrood (Table 1). Moreover, the lowest
concentration of elements in the Gorgan Bay
core (K5) at depth 85 cm with an approximate
age of 1400 years was obtained, which was used
as a baseline reference. Based on different
pollution indicators, the contamination degree
(Cd), Babolrud, Cheshmeh Kileh and Sardabrud
were in the range of moderate contamination and
in the Gorganrud, Qarah Su, Tajan, Ramsar and
Sefidrud were in the range of significant
contamination. According to the modified
contamination degree (mCd) index, all rivers
were classified in the range of low to medium
degree of contamination, and pollution load
index (PLI) in most stations showed in the range
of more than 1 (slightly polluted to polluted), but
ecological risk (RI) was still in the low-risk
range. The enrichment factor (EF) in the
sediments of the estuarine sections showed that
the rivers are probably enriched.

Conclusion

One of the factors for the enrichment of these
elements can be the geology of the region. The
eastern parts of the Caspian Sea include the
Gorgan metamorphic complex and due to the
igneous nature of these set, contains a large
concentration of heavy metals. In addition,
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another origin of the source rock in this part
includes fine materials, especially shale, which
has a relatively high ability to absorb heavy
metals effects to the presence of clay minerals.
Likewise in the central and western parts,
ultramafic rocks contain large amounts of iron,
chromium, nickel, cobalt and manganese, which
are eroded by the hot and humid climate of these
areas. According to the sediment quality
guidelines of Canada and the United States, it
was observed that the amount of these elements
in the sediments of the region is less than
dangerous and harmful but continuous
monitoring of pollution is essential for future
decisions and decision-making.
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b o] o9 Jloy il daosls ud 5 (55lee 51
)..JL:] W) o ww‘—d‘;yojﬁs u}A)T )‘ oolaul
b Gl glooliny] j oaslcassay gloosls Luily,ls

20,5 e One-way ANOVA

S g bbassl -Y
3l gleanlp 4 atwly ogw); GlaSin olerd oS5
Olpd 5 SgiSS (( Sojlen byl lice S g5 o8
Slgw, Lice Judos (Chen et al. 2010) wisb o ouldl
Ol 5 05 welsd SwS (IS gy axde )b g5leil 4
5 lomgol lie dilaie Cag g o3l (s g alold Jolis
(Bastami et al. ol o dibie sgw, K g5
Lald el sln Grimes e soedsss 2014)
Loy o)l lotng casnl 51 T g5lusb g anpo lase
5 4o glabe Slogas Glgi o o] Ly, 5l eslin
5l .(Hamzeh et al. 2015) ols 1,8 o) 0,50 1y o] ol
SE n mie alBog, Al sasclley aiged YY
£ g (2S) How anle (€5e3) o), £ 55 by
Jol,5 ek ol 0 (SZ) slanls cdow o)l
Y (OMS JolF oS L B asle o)l ¥ (@MS)

2Ecological risk
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Az, jarls o aS Sbcgsgas o4y bl 4
S0 aS o9 oanasl,l VAN e il Ly Sogl
a1, (MCd) "oa_spMol Sog ST >0 70 Jw
ol oy ! (Abrahim and Parker 2008) oz

25 g0 ol (F) alaly &) 504
mcd =Y, Cf/n )
alal ) cewl CF ) 00,50 sloyial b Slaes N s
oo oo e L5 o5l e ol 3 1) 1Sl ! (F)
9 39 Sadgde (yga— Iy eSi—w ol L6

o gaax 3 (V) 5 (V) Jousz ols 1,8 asllas
olas EmCd jasls sliw o by, (Sog ]

IRCEX YN

Cd 5 Clilis 2 ppmiSle (oes, =) Jsor
Tablel Hackson classification based on Cf and Cd

Cd Cf Sediment
Contamination Quality
Cd<6 Cf<15 Low
6< Cd<12 1< Cf<3 Moderate
12<Cd<24  3<Cf<6 Significant
Cd>24 Ci>6 High

2L los p Slge) (Sogll gl ganaz ;s Y Jsor
oaliz Mol L;ojﬂ az
Table 2. Sediment pollution level based on Degree of
contamination (mCd)

Sediment contamination Classification

very low mCy<1.5
Low 1.5<mCy<2
Moderate 2<mCq<4
High 4<mCq<8
Very high 8<mCy<16
Extremely high 16 <mCq<32
Ultra-high mCq>32

Dol oo damle () alasl, 5IPLI 2L

PLI = Cf1xCf2xCf3x... Cfn)1l/n )
aS Gl cpl sasmo sl a5 il ) a4 ooy PLE S
g diey cdale 4 Shop e olls clale L L
Sy &S Cewl ol odma gl aiwsb )l i S
(Adamo et al. 2005) a.ib o 0341

!Modified Contamination Degree

Vol. 8, No. 1, 2022

[

EWE

VF- )Le). A O)Lou:.! A 0)50


bshahmorady@gmail.com
Typewritten text
38


Y4
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oaly ol 50 (AYIOF) o] Jlade aisS g (L AY/OY)
ol e (LAYY) cdew ke aio (Ram-3)
c\.o.m_‘> Oliu.u—" e U] )‘JM =L..m5 9 (Ram-3) oli..uu‘
pll s ool Cawsds (JAIVO) cewsYL (CH-1) als
(GH'Z) 5....40)5 FHERY Oli;.a.u-).‘ BLENE ) )‘JM 4.............'
05).3‘\))....4 wbyl) Olia.a.u)‘ o U—l )L.\M 4.»...@5 9 (/V/ﬁ\)

(¥ Jgoz) ol samliwe (/+/Y) (SD-1)

Jols L (M) (IS o)z, Vg JslS anle o)l
osle ¢ Jsl,5 Glie eSilee coulolinln (F Jguz) Wigd oo
G UYIYY 5 FVEA OY/ES IO o i ) 5 cdeas
S 0 e oy, S amd e lid AT sl Cuws
39 Logos Jol,3 (Y JS2) ail oo dnle Logas baaslssg,
» Ao Shr 6iHl A ars b cesdl slaclin]
3 JelS lade ais b sas bailzog, cewsVL
ol 4S9 (LYNY) (Babol-1) sg,LL cawsVb olKiws!
0,5 odalice (10) gwo,d g 09,555 sladlzog, o

aliSee 6@0&«»‘ u,uL..u‘ > (/ W).)) Sgy 6[.%)...4‘)[4 ).»5|~.\> 9 Jﬁl» L}&Lo.b )JOLD.A -y J3~.\>
Table 3 Mean values of minimum and maximum sediment parameters (%) based on different stations

Rivers Station Gravel Sand Silt Clay Tom Facies
Gor-1 0 55.43 40.47 4.1 4.31 zS
Gorganrud Gor-2 0 46.01 51.67 2.32 3.87 sZ
Gor-3 0 36.35 61.94 1.71 21.63 sZ
GH-01 0 38.36 60.25 1.39 7.61 sZ
Qrasu GH-02 0 9.75 82.34 7.91 8.05 sZ
Gh-03 0 10.57 86.4 3.03 9.54 sZ

Tajan-1 15.3 70.67 13.68 0.35 4.72 gms

Tajan Tajan-2 9.90 65.3 20.6 4.17 7.92 gms
Tajan-3 0 17.78 79.71 2.48 9.54 sZ

Babol-1 18.3 55.2 26.2 0.3 3.32 gms
Babolrud Babol-2 0 55.4 40.2 4.2 4.21 zS
Babol-3 57.8 38.7 3.2 4,732 zS
SD-01 12.94 77.5 8.9 0.2 1.37 gs

Sardabrud SD-02 5.6 74.8 18.9 0.6 2.58 gms
SD-03 0 68.5 30.1 1.2 5.35 zS
CH-01 12.75 77.36 8.75 0.96 6.22 gs

ﬁ?l‘zshhm‘*h CH-02 6.57 72.74 19.8 0.7 5.58 gms

Ch-03 0.3 58.71 38.65 2.14 11.84 (g)mS

Ram-1 4.55 73.31 21.2 0.67 6.16 (g)mS

Ramsar Ram-2 244 65.78 30.53 1.14 7.24 (g)mS
Ram-3 0 2.54 92.02 5.37 8.91 M

Sf-1 0.2 71.25 28.24 0.31 4.93 (g)mS
Sefidrud SF-2 0 83.51 133 3.18 9.37 zS
Sf-3 0 14.31 82.87 2.82 8.87 sZ
Mean - 3.59 52.46 41.48 2.27 6.99 -
Max - 18.3 83.51 92.02 7.91 21.63 -
Min - 0 2.54 8.75 0.2 1.37 -

i S ol el mls bl (¥ JSE) wl

Oya8 4 axe b DS

5 ohile plewl o S 5ba

o o LdLS pg,S cdAle polie (G o A0S
34,58 ,8 o Jst.;.wj (3g,)la0) yunsly ailsog, ;o wolily 4

G Sy w5 esalive guwo B wlsog) )3 5 5
AlS aeiz o oS bl cdil oaSle ol

IS5 09010 s )0 (595 5 9,5 e 9y0uh 5O S|
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Ol 53 9 S 5y S e ey, (o] Sl
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#1298 I oole olime (puSils (puizmad 0g0 00 e S
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VO ool (090 9 6 8L

Al sdslie (RAM-3 5 RAM-2) ,wly o9)lan oae
il St (wy Sz Sl S @ Y (F Jgux)
0y5e Wiged Slile pyolie 5l o) jlade 4y S polis
Olgeas Cal VFe sg0> s L AD CM Gee I KB
G (Bagheri et al. 2019) wo 5 ecoliwl arw; clale

(¥ Jouz) 00,5 asie yolie cale ol s

Jade oy ¥ ien el Cawdds gwo,d 40 oy g 0g,bb o
mg/kg) s, 3 OATO MO/KY) Sow,l wlsls cdale
OYI17 MYIKY) o (GOr-2) 35,555 ailas ;o (V) /Y
» E-mglkg) JSs «SF-3) Sy adu 0gyauin yo
LS (021 MYIKY) oy (Gh-01)ccwsVU g guvo )3
sl iss o (VFYIA mg/kg) pg,S 5 (YY/7Y MO/Kg)

e Cgay gladiges ;o (OPM) (Ko jolie clale -F Jou
Table 4 Concentration of heavy elements (ppm) in surface sediments

Sample As Co Cr Cu Ni Pb Zn Fe Al

Gor-1 6.76 11.2 39 135 28.2 14.3 80.5 24300 27000
Gor-2 18.45 19.5 86 35.4 59.1 22.4 110.3 27400 65000
Gor-3 14.6 15.3 48.5 9.5 20.4 21.6 36.6 34000 20000
GH-01 7.8 26.0 65.0 34.0 60.0 14.0 90.0 38100 32000
GH-02 8.2 26.0 63.0 47.0 59.0 16.1 99.0 26400 31000
Gh-03 11.8 19.2 52.0 31.2 50.4 18.3 72.1 31900 22000
Tajan-1 4.6 21.2 63.2 33.8 495 25.4 79.9 14700 42000
Tajan-2 3.7 24.6 81.8 34.5 47.6 29.3 78.6 11700 62000
Tajan-3 3.1 25.1 84.2 32.8 489 31.3 78.5 12800 59000
Babol-1 2.1 11.6 34.2 22.8 19.2 33.7 65.2 8200 19000
Babol-2 2.3 11.0 35.0 24.0 18.0 24.2 56.0 17700 14000
Babol-3 2.3 14.0 34.0 32.0 28.0 27.3 64.0 29000 23000
SD-01 2.3 10.9 29.0 14.2 25.5 28.2 47.0 13100 13000
SD-02 2.8 14.0 37.0 18.1 32.2 29.4 64.0 8100 17000
SD-03 2.2 10.2 29.0 12.3 22.6 23.8 43.0 9200 11000
CH-01 2.4 11.0 38.0 16.4 26.6 25.5 57.0 22200 12000
CH-02 2.2 9.6 37.0 15.0 26.3 26.1 51.0 20500 11000
Ch-03 3 10.2 38.3 17.2 25.7 24.7 52.2 41400 13000
Ram-1 2.4 18.0 42.0 31.0 48.0 28.3 72.0 41600 54000
Ram-2 3.0 32.7 142.8 314 47.9 25.2 87.8 45000 61000
Ram-3 2.2 25.8 88.0 48.2 55.3 56.7 96.2 21900 74000
Sf-1 2.3 10.0 31.0 32.1 28.3 15.4 49.0 27900 70000
SF-2 2.1 26.4 81.0 48.2 479 19.1 73.9 19800 60000
Sf-3 2.2 24.9 86.5 52.6 58.6 24.0 89.6 24800 60000
Mean 4.76 17.85 56.90 28.63 38.88 25.18 70.56 23800 36300
Max 18.45 32,67 14278 5262 60.00 56.70  110.30 45000 74000
Min 9.60 9.60 29.00 9.47 18.00  14.00 36.59 8100 11000
Mean in Crust 1.8 25 100 55 75 13 70 50000 81000
Mean in Shale 13 19 90 45 68 20 95 47200 80000
Core sample 2.96 11.60 53.01 1433 2743  20.85 41.60 22500 31300

S piaegl] Ui a5 095 o 5,8 o> il @l 2009
yole Gl hin lanF 50 malSul § oo
)oﬁuubbmoybmdlwywbgy
oy Sludl GlacJled 5l a0 cadaiilsy Ges diges
9.«»0)..‘5 9 °5)-’l§)§ 6[.&4.3[.‘5&9) )o M)] 4\5 K% OMLZ.A
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5 b lie S cur owlie g, Ef Lasls
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) oga> EF i ol b Lo 5hol sl o g0
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Fig. 3 Enrichment Factor of: a) As, b) Co and Cr, ¢) Cu and Ni, and d) Pb and Zn in different rivers
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Table 5 Correlation of different elements and grain size
Fe AL As Co Cr Cu Ni Pb Zn V Sand Silt  Clay
AL 749"
As 224 044
Co .770™ 677 .140
Cr .683™ .706™ .153 .901™
Cu .758™ .744™ -013 .763™ .611™
Ni  .859™ .678™ 294 .855™ 711" .815™
Pb -056 .220 -352 .111 171 142  .025
Zn 863" 617" .308 .750™ .696™ .741™ 871" .095
\Y% .604™ 756™ .032 657 .814™ 590" 457" 323 597"
Sand -325 -235 -380 -.440" -326 -475° -506" -186 -.490" -.253
Silt  .344 259 403 432" 331 464" 500" .114 4627 244 983"
Clay .320 193 177 .383 253 501" 372 .052 .488" 245 -610" .598™
Tom -101 .082 .358 .268 .234 .041 090 -.049 -125 017 -417" 458" 215
1.
o~
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c
@
c
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Fig. 4 Component plot in rotated space
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Table 5 Pollution index of the sediment samples taken from rivers studied

Cf Cd mCd  PLI RI
ST As Co Cr Cu Ni Pb Zn
Gor-1 228  0.97 0.74 094 103 121 194 9.11 1.30 1.20  35.08
Gor-2 228 0.97 0.74 094 1.03 121 194 9.11 1.30 1.20  35.08
Gor-3 6.23 1.70 1.62 247 215 190 265 18.73 2.68 239 8742
GH-01 493 133 0.91 066 074 183 088 11.29 1.61 1.25  63.60
GH-02 2.64 2.26 1.23 237 219 119 216  14.03 2.00 1.92  46.60
Gh-03 277  2.26 1.19 328 215 136 238 15.39 2.20 2.07 5330
Tajan-1 399 1.67 0.98 218 184 155 173 1394 1.99 1.83  60.47
Tajan-2 155 184 1.19 236 180 215 192 12.83 1.83 1.79  40.48
Tajan-3 125 214 1.54 241 173 248 189 13.44 1.92 1.87  40.02
Babol-1 1.05 218 1.59 229 178 266 189 1343 1.92 184  38.36
Babol-2 071 1.01 0.65 159 070 286 157 9.08 1.30 113  30.62
Babol-3 0.78 0.96 0.66 167 066 205 1.35 8.12 1.16 1.06 27.72
SD-01 078 1.22 0.64 223 1.02 231 154 9.74 1.39 1.25 3179
SD-02 0.78 0.95 0.55 099 093 239 113 7.72 1.10 1.00 25.84
SD-03 095 1.22 0.70 126 117 249 154 9.33 1.33 1.24  29.63
CH-01 0.74  0.89 0.55 086 082 202 1.03 6.91 0.99 091 2290
CH-02 081 0.96 0.72 114 097 216 137 8.13 1.16 1.09  26.07
Ch-3 0.74 0.83 0.70 1.05 096 221 1.23 7.72 1.10 1.02  25.12
Ram-1 0.79 0.89 0.72 120 094 209 125 7.88 1.13 1.06 25.78
Ram-2 081 157 0.79 216 175 240 173 1121 1.60 148 3250
Ram-3 1.02 2.84 2.69 2.19 1.74 2.14 2.11 14.74 2.11 2.01 37.20
Sf-1 074 224 1.66 337 202 481 231 1714 2.45 213 5161
SF-2 0.78 0.87 0.58 224 103 131 118 7.99 1.14 1.05  26.67
Sf-3 071 229 1.53 336 175 161 178 13.03 1.86 1.70  35.06
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Table 7 Comparison of the results of this research with other studies and quality standards (ppm)

Region Fe Pb Cu Zn As Ni Co Cr Reference
Gorganrud 317 1943 1947 7580 1327 3590 1533 57.83  This Study
Qarasu 393 1613 3740 87.03 927 5647 2373 6000  This Study
Tajan 333 2867 3370 79.00 3.80 4867 2363 7640  This Study
Babolrud 267 2840 2627 6173 223 2173 1220 3440  This Study
Sardabrud 233 2713 1487 5133 243 2677 1170 31.67  This Study
&?I‘Zshhme*‘ 213 2543 1620 5340 230 2620 1027 3777  This Study
Ransar 427 3673 3687 8533 253 5040 2550 90.93  This Study
Sefidrud 360 1950 4430 70.83 220 4493 2043  66.17  This Study
copnsg 3 WS S BE o wn o sm m wgeia
Soutr_]east 5 13 9.09 28 411 17.42 i i Bastami et al.
Caspian Sea (2014)
Volga - 38 53 152 : 67 ] 69 Wi?i‘ggssg’ta"
Red river 376 66 83 127 - 38 - Ng”;%qgt al.,
Han 326 351 297 126 - 253 192 KlrznoitlaI'
Sova 313 553 428 303 - 4938 157 Bilinski, 2008
ERL, - 467 34 150 8.2 21 - 81 L‘?;‘gég;a'
ERM, - 218 270 410 70 52 - 370 L?;‘gég;a'
TEL. - 302 187 124 7.4 - - 52.3 1SQG
PEL, - 112 108 271 416 - - 160 1SQG

3ERL=Effect range low (NOAA).? ERM=Effect range medium (NOAA).c TEL= threshold effect levels. ¢

PEL=Probable effects level (Environment Canada
32 S5 0955 50 (59) 9 Seiwyl (0g)lin) e,
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