Journal of Water and Soil
Vol. 28, No. 2, May.-Jun. 2014, p. 239-252

s e b
AL iAWy

(55918 Zluo 9 pole) S 9 O & i
TFA-YAY .o ATAY i — 51,5 ¥ o)led FA ul>

O g0 55 03851 31 e3lizal b S Okl lads T H 50 4 8550 oS 5 5Lud s

oﬂ.&q#

1 . X ° § .. v o, ) Y. B L.
— 2o Bl s o - ol i Jy - Gl p e — 0L S el - Sledd (6 g g e e
VI sl e e

WWAVAN:C3L 5 o b

WWAY/O/Y oy eyl

LEVCCS

oileil o] S byl g O obimd (BSg238 sla eyl b bl 3 °H 5 0 b s g ogignl S (silore pobaio

5 olows Jalos g 4355 sl g odd (6)gl @en Cilitie Jouad )3 ladiges .05 plool ol pl Jled 5> calisee wuol Yo )3 WWARAYAA la Lo
ke (0 yeS 5 (SN %0 =V 10%0 casi ) liasl 5> O7H 980 e oy iy o8 aimd o LS baodls b8 413 30T 5)90 oss30]
d-) Lol poy59d dvg JB ili8l &8 oy LS pismen Wodly cowl oy Siosalie (-YV/YY%0 9 —V/D+%0 o 5a) oliwe; Juad y
s3> Dge Ol sladiged olowd U sloodly Cpiman .l o3l &) Y84 YO FF XY &) ¥+ glasnol o bl g )l Jobo > (€Xcess
w23 )l (e Cllgy & 290 (5pSeant Glgie iy ot Ml bl cpl el O o cpoll g (608 dog LB gl
& Ol WY ol )3 LSl g g3 gslaw U ond S el jal pl sl 0392 b Ol pl 4 Jglore (slanSios JUil maee @ute S sVl
P EH 5 870 olime e 5 3l pigd hine Vb 4 sl S35 B S 5155 0n viopon 2lyd cpl 33l ool 35 olisnss
4 (b ST ol sl s e Sai l Sir b 1) (ieinj Gl oy dyioe s 4 13k (V5 5 VO) Sl (i ed slasiac]
b st sl & Jloe 51 YD 5 VF OV ¥ clapKT 50 TH 5 B0 S (slaogisnl 0 axg BB Gials Yo 1,50 (S g 1]
Sl )3 adllas 390 it Yo 3905 Vgl o 3903 5 e im0 it (o (y3mS) (9o3l S & a0 5 398 soanlp & g
OFSMgid line cesllln 390 (slagiin o > WS )5 (6,8 oslisal 390 Wlgiie H b 5 0 Syt alulid )3 390 222 o5
L 5) 0 oy B 5 158 o3lial 3p50 sl gylae S 3 H by PO byl 3 S e Jole (lais 0 dlgiien T 53 g0
330 &5 b gyt 90 Sl by BLEI S 0 o cnl 93,5 o Slagiiy (5500 Jpea b dulie ) slag b 5o o 5l (s, 4igei (H

il (OIS 0 psiaiy (dad (ygeS ) had Gl ol Coignl wicl (gadST sejly

bs sl o 2 bly (ol SISl e 5o lsld (Sl o2
P i cnl 3 o (Gpdl 098 ) 9 )55 by o) ol
B2 @r )l el Gyl dgeS (il )5 glaole Jsbo
o1 45l U 5) b (sl o] cdbasy ol )3 390 oo dlandla
Joslail g 0x33 s )l sl Gunlio 4z 5 Wl oo (s o
ot 3 5o GO il 3 355 s 4 s 5 a5
8IS oL J_»u] 019-:& Cod a_.j L;}L»o),éb oo &\951 oy
L;Lm)_.isi L g ok oY ool zlo L'):ﬁ.‘ Cawl 03
2 G mS e ol 00,5 e Joli 1y iy Cuwd did b
SLslol lase dn il po L Vers BY 5l calisee olanojll
Jlo p55 Jad Jsbo > @ elie ol slp o el s

-

Aol

3 emle il (addaie 5 ) Ol plie 3,087 (g5lwaigo )
_GLC (Y') S JJb|9> )J9A )Lw.u dalaio U‘ )9 29390 u‘ C”L"’ ):L.»

S5ty 5 ol (el 31 Glojl slain (655l 0aSingRy (50 )
Lo (wgdyd o8l (g 58>

( Email: amoosavi@nrcam.org 2 e 03 5 — )
e ooy b oK ¢(555LiS .Sl (S pole 09,5 il Y

M (£35S 0y ol S g lslisl e ol S iy 4 =Y 5 5 Y
(535D (69omdild g youiS 033 (6ysliiS it duwvge (sols Gld guac —F
pudio (o ,yd ol&uisly

Al SB g ol e8 3 2805 g )lel 43)] w8 -0


www.SID.ir

IFAY 5 - olo,s Yo lod YA wls (S g ol apis YV e

I 2 ol 25 e 00 i Sl gt () Mo 5 Sl
o9 ol yiiin O 80 e ailsdgy ol Coomid 55 &S Cansl
$8%0 3 das clyuis a5 50,8 555 (V8) o) Lsen
5 Sasal) gloyls clmolSiuy] ay Cons Lol (claolSiuy)
e Pomk kb Ol ayd Sl Jials s 4 (elsyS
Jou Hlid praw g by don slanislyd a8 Jobes o & 14 il
0j9=> ) ySodz oV o eslo)B (slgn Cugb 4l 3 Ly
(F) ol 0 oamliie ail e gy

5l (g5l it caS g CinS b)) sl calally ol
355 5 ol @ aily )l slisly 3 (o)lel Ol leasds oS5
5 G s Ol ol Jlas p3 a0l Yo 659liS” Y guae
) St 3 °H 5 %0 clacgsgnl jl eoliul psls aslllas
sl 039 s 300 b bloyl 5 o] (S5slg ke cledbl
oolss L L)l 3 8H 870 (e &lpis (o (a]))
L 5 dlie () das ool O (So5gdsmg i g (olord
Ll pybate 4 Sl plie b o S1,b b ol Of g5
losood CloasiS ey b (Sloaiio (bl (&) e o
2l gl 0aiS U, ola)ssb 9sail b)) by
Lyl 352g oSl (bl () el Jlosb aldl 53 501 (sloojo>
(N 5 PC) ancl Gkl b gignl slapasls o dlate
“ole 2 e laahly il (o) «of gl sladilse
o)l g il Joad )3 a0l O aeignl bS5
o ysiaiz (Jad (j9m)S )

Wiy g dlgo

S bl 5o au0l ¥e 3 WAASIYAR ela Jlo )3 islel
2ol ¥ ooloaY anol ¥ aliw] ool Yaces, a ool ¥)
4 (pmwdgy 20l ¥ g icdel asiol £ 0980wl 5 JSalo
L5 ¥V FYY- Y 5 FRYOALS YEATYE X L shis cla o5
5 oS olors wimanl oV US3) 4d pLosl FIYAOYY
Lasnol cpl obsl 3,508 slanl g (oolasdl saxie cla,g:SB
4 Ojgpan ddbie (Sofgle)n w085 )5 edlitul 3590
CUlgy (nyeS 5 e 9 5l 53 SUlgy (liee cn i b b
ool g bod dilale bawgio juolae ¥ S 50 i sdalie (Ll )2
buwgio glar) .l odd 03l> L dlls WY 090 (gl S L]
23 s Ll e b (sl gonie Sl el L oy 050
-~ @ ol @yeyie B+ XA (DEM) Jluzwd elas)l Jio ol
23,5 ol 198 (5o

3 - Hypsometric

Jsb > (Al gla e ol Saly lsie dy (pio 8L )8
Job > Sl s jelate any o sblie 1 glojly 3 9 © 2o
o .85 g0 )18 ookl 3)90 (o ysbo &) Lo slaole
dgd> ‘_’)9_;5| PN S 22 o Ui Comj Lo ol bawgs ).o-l
S AYDY gg00m0 50 45 313 3439 S il j5 a0l VA5
VF) W23 0 4,8 b cov 1y o)

oS 3l b datn] Ot (o iete 5l S0
e Gy llan Moy 15 51 sl cuslial plowsd cuisS
s b Sl 289kl Sigdgie Clllbe dusly ool 53 ol
o cpl 3,8 cud b ] SYols plulis 9 Ol glosgs (slmedl
Loazg L (V0) amd Gl 5ol sloojsn 5 1y o (gjluoysd
2 gy oo 3 Of wlis (il 01 plxl 52l lios
oS S o 5 (sl GLatsisil i slizal U) ol
ol 2 Gunl leoje> > il idsrie Slados o
il Jbs ool ol 4Bl S i 98 )3 ol
s o e T . S R . . ) “ . |
O g o ple ilisee sble 3 agignl slapatli
gl 53 (sla by Ypasa o 2,51 ol (53,5 4 pnio
= O C.lgm 5 ul.bﬁk_JLQ)] AJ;L)J‘ b)._s)lf csja.w AI.JI Aidgy ..\!blpo
ool 13 Olalllas d el 5 005 b ol ylas 51 50 ol
Sloslar ol Ly (YY) o)) SKe 5 jbdls (YO) sl oads dgam0e Joxo
-4l Ol s (M0) 38 5 (H) (5t sk slocogisi
355,S 5,155 Lagl ainges oLyl 1) BB wye 5> calises (cla
sl il bawgio polie 5l oxaw ool )3 29390 '°0 § °H oS
2 s A ilyd plosl eaiad i yel pl ol 039y YL
.\M:L'L;o dilaie L;z]a,» Lgl_mui PN )J)j 0j9> Zf]ﬂ“’

sleazlyd 3 gsdsnl slapasls (V) ohlSen 5 (suils
OIS Ll oyl 8 adlllang (g 3)90 1y B Jled (ilad
5 o o8 o) sl g Ldas ozl ) (] 48 oS
obbe ladhie gl il > (S5 86 55 s W18 9 Ngde
(H 5 "0) (sa5) ot 5 o8 08,8 e gl 235 o0 >
3 5 sl cpl Ol ogighl cab cul 039 cglite  Sbiwls
Sl 0 i) g By g oy bl cilises (clacyls
xS0l L (V) oylSan ¢ iy ST cuils (clalin Mo L6 colis
oo dmaslesg; g hL ol 9 7H 50 sl slacs syl

.. . “ . . . 1 . -

duglio 350 (Soglul 13 1y 65135k Gloj g iyl 0je> (Seigls)ke
Bblio 1 35390 claasiling, ol a8 15,8 5,155 Ll ol 1,8
Cylys dn @i dob gV el cle & cusdVl Sliwngs

1 - Isotope signature
2 - Retention time


www.SID.ir

LA ISP PY ¥ ROV SEpPS Y VS

N
49'0°0E 50'0'0E 510°0E 450°0E 50°0°0E S5'00E 60'0°0E 6500
w F L 1 A L il
g
45 + + §
=
g g
g + ] B
2
-
g Cb
g 1 + 1{' ' E
g e / §
LR
s \ z B
\ 8
o et g .
g L + 4 g
| <
2
8 4 1
3 T
260000 320000

O sl 3 axlllan 3,90 AT ConBgn —) JS5

~ol 2 H 5 0 ok slagssgn Jhad Oy (s3lo e
Lo 395 by 50 -2 plosl (S il )3 0l QLl slaiy
asllln 3)50 (clapite (o Lol ¢ 15 @ pIS (ygma S 5l oolial
N33l s S8 el lgie 20l )3 39290 870 liaa b
Osmed ) (50 pdises caliste Jauad jd wilflis s 4 SPSS

3,5 bl 0 ite diz g3l 3l e (wodl> IS el

(o) (had slaadld (S0l awslis)) Jodo )
¥ Jgaa 5ol ond &)l ool ) ((aioil 5 (Sfglomssien
sl olals 5 (7H 5 8"°0) sl O ggignl @lymss 55
S .l 01338 ol Galisee Jemd L ys (87C 4 5°N) L&
oo 9 () W 35l ©yga sl soogsnl 4 byye gl
s ol T Sile el il 5l (G%o) i 5 bl
b dsd J SLinyS >l 5 (SMOW) pgs 553 5 (5]
asl 033,85 @) (PDB) b,
0 sample = 1000 [(Rgampie/Ryvsmow) — 1]

Sl Jlecd 53 10l Yoy uily)ls anjos Sl ol b
Pk 5 Ol lee) 55850 loj dw &5 d03 00 i3
a3 95 1= (0 gjl) 4mo)> ) o 3 I ine

4 - Stepwise regression
5 - Standard Mean Ocean Water
6 - Pee Dee Belemnite
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1 - Isotopic Ratio Mass Spectrometer (IRMS)
2- Electron Impact
3 - Magnetic-Sector Instrument
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Stable Isotopes of '*O and *H in 30 Pouns in Gilan Province

M.A. Mousavi Shalmani!*- A. Lakzian’- A. Khorasani’- V. Feiziasl*- A. Mahmoudi’- A. Borzuee®’-
N. Pourmohammad’
Received: 28-10-2012
Accepted: 11-08-2013

Abstract

In order to assessment of water quality and characterize seasonal variation in '*O and *H in relation with
different chemical and physiographical parameters and modelling of effective parameters, an study was
conducted during 2010 to 2011 in 30 different ponds in the north of Iran. Samples were collected at three
different seasons and analysed for chemical and isotopic components. Data shows that highest amounts of 5'°0
and 8°H were recorded in the summer (-1.15%o and -12.11%o) and the lowest amounts were seen in the winter (-
7.50%0 and -47.32%o) respectively. Data also reveals that there is significant increase in d-excess during spring
and summer in ponds 20, 21, 22, 24, 25 and 26. We can conclude that residual surface runoff (from upper lands)
is an important source of water to transfer soluble salts in to these ponds. In this respect, high retention time may
be the main reason for movements of light isotopes in to the ponds. This has led d-excess of pond 12 even
greater in summer than winter. This could be an acceptable reason for ponds 25 and 26 (Siyahkal county) with
highest amount of d-excess and lowest amounts of 8'°0 and §°H. It seems light water pumped from groundwater
wells with minor source of salt (originated from sea deep percolation) in to the ponds, could may be another
reason for significant decrease in the heavy isotopes of water (**O and *H) for ponds 2, 12, 14 and 25 from
spring to summer. Overall conclusion of multiple linear regression test indicate that firstly from 30 variables
(under investigation) only a few cases can be used for identifying of changes in '*O and *H by applications.

Secondly, among the variables (studied), phytoplankton content was a common factor for interpretation of '*O
and *H during spring and summer, and also total period (during a year). Thirdly, the use of water in the spring
was recommended for sampling, for O and *H interpretation compared with other seasons. This is because of
function can be explained more by variables and there are more variables compare with other two seasons.
Fourthly, potassium concentration in spring and total volume of water in summer would be most appropriate
variables for interpretation of data during these seasons.
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