293 oode (5 ol Jad 1l )0 (ygidg pale dlxo

DOI: 10.22113/IMST.2022.326473.246 | ,Licis) Comd yo Yo

.;.‘ '«_L.. - =33-; Jlio

\_/—‘-.
—— Available Online: http://jmst.kmsu.ac.ir o,
— //dfgf:rfi‘:

QS Ll (B 55 ye 03 gm0 43 &5 5 A0 g ) (amotum ) (w99 39y
T Lo e Y Sles SBy3 S  comdlyl 025 3L 85

u‘);l o,,ml.j (39)2,‘.»’3 (o ol&Kisly e I°9l‘° 0uSUiSly ‘uJa.:}u Con ) ‘:»L.JA O*0) 9 ‘:»L.w ui 05; N

ol (85 S bl (gladlais ol oS b Y

forghani@shahroodut.ac.ir :Suig w8 Comy ¢ Jgimo o
AR VRRVA LA PRV TN b} Ve AYIVD 16,5050 g ,U

10.22113/JMST.2022.326473.2463 :(D

. Lo VEYY BV btiges (S pSUl culum o VA B V/Y o adiges
Slalllae wlool i oaalive @b o300 det Sl Blio ouns] g b g )19l Oy a5t jglomo oKl y3 a4 (S Sl
2l g Bas )5 005y O (oS 5 o559,
2 o | slagg cbale b o i Sosw 0y9,08 4B 30mb )3 lpluil g aub Jolge w3l covi g 039 SIS wilidgus

e d 3 adiges de ol o yewS] jlade D9 o odaliis )y 418 o y0d S B
> BKL»..).‘ BEl Lbu] )LL&A (J")"\JL’ 9 D.)y )l?f.a A )I );YL: Lbbli’f.«u.}“ ‘55).1 » L!’LM“ ‘Smlpu).y.uf‘
90y Ls’ﬁ)g""’ L;')ﬁﬂ dl)l.) axlllzo d)g0 uT Lgl.tbdu}o.: dod DHL;O odnliio d})5u2§ L;Lbyt‘j)
D38 oyl 0 (LA g0 S ey 50 @yl b, o (S sla sl duwbro bl p e o sdnlin 434, CundVYl

PSRCHP SO SN IPONE 15 POV NICI PO P AT W L s 1 T

Copyrights:

Copyright for this article is retained by the author(s), with publication
rights granted Journal of Marine Science and Technology. This is an open-

access article distributed under the terms of the Creative Commons

Attribution License (http://creativecommons. org/licenses/ by/4.0), which /

permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.



http://creativecommons/

olyKon g sn.;.bb.gl

b g o Sluw agS Cleld)l )3 jeglS VY .l »
2 FogkS A C8le (bl 9395 2)ly 55
e b 5l 9235 00 8 (S 1 b 0394
o w08 DXiga e guo)d 6lidg) 4y plaglS N+ 390
OsSbe gy s b @ e8P e g I (B S
VolA csp d )by ases VL ()b g oyl dsps
P Casb) dindin A L yia e YOV 31,5 ol 4y
do VN e Jad 3 g YA 43y Jab 3 adgs
wog ughy g e dod ()l plie (ol w0
sl G 0, b Jtna lom 5 Ol gl L
Samsle ©)bj as g 5wl (9eid ) sassly o ere
ieglyy Sl g Sl cpugd)] oo & 55 slocuns
gl S Sl (igd (s 42 085 58 B Ji
S B lodgi b s (ireglyd Sl g Sal g S
O oo 4 S Sl S s i S o &
o ople Y le b (lodgi b 4 buwgio Sal ooy pj
Salygd v & Jed g 6 S Siwdnle ( SB5b (o
Y JS5) SIS oy sloaiS g 3518 sl d g
S adate 5l )b Abg) e | (it oS Lol
04 duial (SIS glgl o3ge pl 43 95,35 oo
b dotiar pow 5l B0, Ol 02945 oo 431539, 3,lg 5,5 e
oss (53l )l Yheinl gu o b wlsdg, 4 )

oY1 Jlazsl &6 o 5 el op)lS cdilate
ghio Sl Cuoud g paiged () JSb) s Glsl
sgate & & 903 ¥ olKimuml p2 53 9 plxl Gl >
O g e Sl o Lol Sl clald (6,501l
Filopiges sly s ciilbyyy (S5odm sl el )l
) e V0 b e b Bl e sk
) e Ve e g (ool Sl clale (g 5ol
sl o yla b edlaul (cl3ls clale (6,505l

S 5 955 sl il (6 pSojlal (ST 08

b oSt ol o 1) Sl g1 piges Cigpbs s odits |
b At oo Gl g g 3285 St sl Sl o3l
Sk etz olopdisai jl Gy @Bl o 3

OLadS bl (5555 jod 0090 30 b j Ail0g; (aaxoCam j (Souligifg yuad

oo .Y
Caobl zolgx (oliaidl 5 cloin] axwgs o ale
» (Mekuria et al., 2021) a5, (o5Lj s
o ap ) s Bjlas Caz Ol gilio 1 (5l e e
5l ol S g 0355 ke o e o (55558 S
DeY ) ol 048 (yussd 3 (aleorSijg)den b S
2l oy Socuwlio g o pete jl asliyg, (et al., 2021
Plol Voo KM sg0s g st cppe 5 O el
Oki and Kanae, ) slosls sl 395 ;5 b sl )
sloyies y81.(2006; Panneerselvam et al., 2021
JSs ailsag, HUS s O a il 5l cde 4 (o

iy adote o ol oyt 54 PWC
Y00 Jlo b olas ZEED SN

al., 2019; Zhu et al.,
5 ol g 2bj)l el ol (2021

NP POV UV Iy SYCSYCO JUEN TN CHON Y
wb Jolos 13U Cov cwl (Son iy,
Bl JS e colucs) 4 g5 5550
el gy b3 9 (Sl (a9 (250 oS 15
ol )k g e (S sl Jlg g ol GRS pm
3929 Jo L) Sl Jolge (pwimen 9 (o JoLi3
2655 {55098 Slaclay 9 (s ed 9 inio GlaNSL
Green et al., 2005; Holtzman et al., 2005; ) x5
Frans et al., 2006; Mekuria et al., 2021; Hiruy
Shhe jl laslsog, a8 ible )5 o039 4 (et al., 2022
2 o lie o) (S35 ISl S o s 2 S5
Sloclly) ozxen 5 odnits dial laoMLSl 394 ]
owed & (Sekharan et al., 2022) s> 95 (s o
0P8 b Bblie slaalhsg) cpdl and Wiz )3 o
Shin ) wlesg (godste (Jrocans; (olows 655 Slllae
L a)lj alag, (et al., 2013; Mishra et al., 2017
Colus ) Oybj 4y 4 9> )3 yiaghS ¥Y 90> Jobo
4 )d OF U 4By VO g a0 OF Cla 25w b g )l AVA-
oYL aada Y a2 Y8 g 8, b Job adda ¥+ g
loadlipw 5l (o 93l gl (Jled joys 4TV
() JS) sl Qa8 bl )3 gasn ) Sl aigs
olelas)) 5l Jls awdw alelas)l 5l oyl sl o,
OB oz 3 (Ohed )l 5 e 098 S5 )5 JbVL
Gl o) Ve 0uiS o b alBdgy cpl 005 o oy

b e S5 g, S tlie 5 b oy


https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%AF%D8%B1_%D8%AA%D8%B1%DA%A9%D9%85%D9%86
https://fa.wikipedia.org/wiki/%D8%A8%D9%86%D8%AF%D8%B1_%D8%AA%D8%B1%DA%A9%D9%85%D9%86
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%AE%D8%B2%D8%B1
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%AE%D8%B2%D8%B1

olyKon g sn.;,bb.gl

b Sl o S el i CLLE gl s
by Olawd g Olyis «ldly w cdalé g oo wlpis
Jelome o Sl 4 do g5 b b (65010 (698 miw il
) gl g gl clalé ggae cul s col (23
93 0l 3l el il 15 (53 5 Vs ST e o
“ga o sl gl 5 oyssl s pSosll slas woy
Ravikumar and ) 15,5 4wl Y aaly b 5l
Somashekar, 2011; Panneerselvam et al.,
Loy ol o & ges jd 3iio 5 oo quainegll (2021
b (6,:50jl0l (AAS) Lol i o b oS
Y e VB Gy /0 pgyS (sl olKiod (gl Sl
50 g /00 oal Y gl sl g 1 2 595k
Gpas ienS] uie BOD cusl i) 1 o) e +/+10
M slooni ¥ 4y 25 oo 5 o 8L b 01
BODZ" JS—s 4 g el (sjlgn buly s o iy o
SSLled Ve dde 5 59, dliad dascidio O dae g o 5l
BODZ? 50 do 2 w1 3,5 b 45 )3 o> Lo

(Girijaetal., 2007) 54 aalgs podgll Ol wisb yui

2 i1 b i5) (s yregile gy b eyl oy
& oA d);o)'l.ljl (3‘)§L;"’L" a Ve sled 29y 0 ‘_;IO

RS S B Ol (o FY0 L] oS A

g
L
7
S
5
e &
0y 24528 150 99790 e
T
N
h
B
H
H
5
Ea s
Mg
.
\\_\
N

ObadS Ll (35 )5 peid 00900 30 Wb AilB09;y (huxoun ) (souligifg i

53 DO TDS EC PH (olo il )b o 2T ailss,
bwg Ol glaaiges PH i (6 pS0jlil Joxa p bod
SEC /+\ 5, SUNTEX Jso yio pH olSi >
035 o 5 005 > eaSas JS i ,Silles a5) TDS
Garg et al., ) was o oL |y Ol JI e (539l b g
o) s L HACH Jso y20 EC ol Lawg (2009
I8 5l 20 EC g jo PH slaol&iwd b (5 x50l
0l Cubldy (sladiges L 0, S 8L sla Jole law gy
bl ladhaie Of e s olfiulojl 4 el ¥ 5l a8
13 Gl 5 olSitylojl 4 Jlisl plSin b g o0 Jitio S
Celo FA Gde B ladiges 145 (5,055 F° C slod
BCE S | I KW P P 78

b yiell spSoslil sl o

29 b 5 o Ly g e sl clale b cal)B

.
B

g

8

&

Legend g

« Station

Qal: Recent river deposits -4
Qel:Loess g

Qe Clay flat &

W 711 Limestone (LarF)
B 35! 5. ch Mardy shale
[ Px: Limestone, marly Bmestone (Ruteh F))
Ml P& Limestone and sandy kmestone (Dorud F)
I Cnt: Limestone and dolomitic mestone (Mobarak )
N Cr Unc
I Dih: Limestone (Khosh-yelagh F)
I Gsch: Green schist
Gorgan

— Rever

onsobdated carbonsferous (Mobarak F)

4060000 4055000 4070000 4076000 4080000 &0BS000 4090000

000030F 0005%0r COOOLF (0005200

g0 B pT dog> 50 Wb 61395 Ul o Cuxge | SO

Fig. 1- geographic and geological setting of Ziarat River in Qarah-Sou Catchment
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Fig. 10- Metal pollution indices in water samples of Ziarat River
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Abstract

The Ziarat River is one of the tributaries of the Qarah-su catchment, and a part of this river flows through
Gorgan City. In order to investigate the environmental hydrogeochemistry of the river, 11 water samples
were collected. Physicochemical parameters, the concentrations of major ions and metals, as well as the
biological parameters were analyzed. The obtained results show that pH and EC of the water samples
vary from 7.2 to 7.9, and from 701 to 1422 uS/cm, respectively. The highest pH and EC values were
observed near the discharging point of cowshed effluents and the Ziarat hot spring, respectively. On the
basis of hydrogeochemical studies, the chemical composition of water samples is mainly controlled by
the dissolution process. The water type changed from Ca-SO4 in upstream to Na-Cl in downstream,
probably because of natural and anthropogenic factors. Regarding the major ion concentrations, all water
samples are in the acceptable range for drinking usage. Based on the Wilcox diagram, and regarding the
calculated residual sodium carbonate and sodium percentage values, the studied water samples are
suitable for drinking and agricultural purposes; however, regarding the values of magnesium hazard
index, most of the samples are not suitable for agricultural usage. Metal pollution indices show that
studied samples are highly polluted, especially those samples which were collected at the wastewater
discharging points. The values of dissolved oxygen in all samples are in the permissible limits. However,
in some stations, BOD and COD levels are higher than permissible values, and the highest amount of
these parameters is observed near the discharging point of cowshed and agricultural effluents. All water
samples are microbially polluted, and the lowest microbial pollution is observed in upstream stations. The
values of Water Quality Indices indicate that all studied samples are classified as low and very low quality.

Key Words: Ziarat River, Hydrogeochemistry, Pollution, Water Quality.
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