(Ol 135 sLyo Lee W Jole Olguw, SSLL SB g owld Cguw) (ow)
S9= pole 9 (owlid weil8l Lo oKiags
AARIVARIAR uu).n)o é.l)ls AR TNARIATA :g;él,{)o@)ls

ouS

Sl el Jorlws (il ipoy 9 (55U 9l G i) 3 sl 608 41 pazmio oK Lo3T 35 (5L 5o
bl 50 535 Sbye 2o e (dole Glgw) (GSLL L 9 (ol Cgw) b (S (& 2 (o)
e s D) @i 59 555 SLyo Jolgw 3l yeglss Voo sladol jo Bliguw 3l diged Voo dgus ITARY JLo
9 65998590935 <5310yt 4iga 3 oIS (yriipad A0 )T Cullo yy (igai Sy yioghS AU D o fylewl G L8
oBiulojl yo.cd 5 1,8 axlllao 590 Sl B swyp g Sloylgale walai 3l eolaswl b ‘5J>L~u s el
amols| Jolds (5250 (SIS ac gosmo g ol plonil L diged dod (59 2 (g 4ils g (bl U Judond g 42 5205
IS 35 51 S 9y 33U 593195 Jols S g (SIS 9 ()5 9 0 305 T ooy g (el 5 9 i
=39 (S Adndti g w30 )5 asiino JT o0lo g Ll oS (L (ol 4S9 i )] (S ) (Slgsio g ATl S ilsead
o (B s Jorliw Sliguy 10 (LS b (S S &8 At 9 b aigad 5aIUT .00 ,5 angd S p0 (S0
a5 I 0 il ons gieo 10 A5 Gl 095 iulw,d 3l Goae a5 Cowl ailiy,S ©lakad g Sow S Slgo !
39 i 439y bwgi Logos 45 (LaibSn 9 Cadads (mfuw b (S 55 503 (635 70 9 (208 Sl 5o
J—ols caslle 8590 adilain (635 o0 b i Sew g OB sy o S Q.G il el ool oo
St 4 lokail g B0 (a1 b il 18 SLAAST (gl S g g g Sligusy iy 9
o 0 L)d ol &5 o lpplisy 50 A5 W8 5 asiiie Jolw ol g dillio (ol (o b o SIS (piST
sle SLS Slglyd (plhaisle Gpb 9 (DS 635 0 Jolw puldi ) Al (o0 bawgio Jolw s 9 0L ) Gos o5
L2 GUe Cuy9209 g STy (Jilio )0 .0l (o0 bl plw I iy Hlew CadsS 9 CaiSo (i
9 O )il (om0 2L 5 Sl s 9 05 s o 45 9l iy 50 (SBT (6l 00 5 5 S
dolw asil (o 3laj 99 0 yws g Joluw colt &5 (gl (s )0 (puiarod bl (o0 il (o550
TS 9 00l dicds buzxo jl b S5 gy 410 Ol415 g oud JusCls ((Koew 088 Logae) aild Culjo Wlbgw
R

257 Lo Jolgw gy ald (bl GBS iguy tguuds 5 5lg

bagheryl@gmail.com :gfsuwly ous, 5


mailto:baghery1@gmail.com

WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

URUREREE lade 50 O gy 4t (ol
(1956) JBaturing sy aps )55 l—
s y5 1) 5l dse> g b wilssy, rasKlenova
oo asilyl SleMbl assls (ylis | 35 Slgw, g9
s s sl 1y ol ol (1954)  Strakhoua.s
5 1 ol Dl miei o)lyd 500 S s (39 ]
dg—ed Sl > oS Sl o polic | —an
ojlacsl bl p(1962) - 5en KlENOVE,ixen
Sl oloonig55 o bl SLS sl cols asils
Jolg cpuizmoan.aisls ploul aels aslllas xlaw
A laes wm o i )55 sl (S
aallae 3)50 (ililog; 5 Selsdiee Loy
(Sbw—w Zenkovich, 195Ycc ula 55 I, 3
Lahijani.,199 ayv. 8y 5 K —wgll AYFY
(Naderi benget al, 2012, Kakrodi, 2012
L Ghogh ool cadhaie ;0 gl Sledlbl 955 4 a5 L
5 25y Sloogar Cuxdg 5l ab Sledlbl )l Slaal
Sby ey G Slnl g Dlgw, gLl SB
il g0 ate i g ool Olallas glyp 35
ol Gl L il 43,5 6l oy 53 Slige
ot aib (LSel &g 0 (b Slalllas b led|
Oy o8 5l )53 sbys e Jolem Sl 65 el
20,5 &l wlis

& (595 9 9lge

S0 Aigad Jomo (s

Google ) slsylsale pglas 3 g basds oS
390 6o lrs 030 ,F e (6,0 paiges blas (E@rth
Lo Gblos 5l 5599 (oo yiomd bl& (a5l 00l
Wlodgy (b Su59le 590 Jelge 5 gy jlo 9 oSl

‘s.g‘l).zm Oldos

G,ld s dbges S e 51 s VYA Ll o
2 3l gadhie AP g 85 Ogo olore Gldes
() JSK8)a0 5 Clls s diges S plas

doudo
S 9 sl Sy ey Bl asgezme 5| Jolsm
J—olse ol ce o a S oa b LS5 s
St adhie wlid (o) g (codldl ((Salinsgane
Loris o] (oo Wig) 50 pd 4055 50 5 Wil 48 S
Jolw oz 005 ol LmOT Gl o e g
s e 5L e alse 3B co B
Condg ddg> Ol 55 de Gz g glel 0
ool gsi s (Jolo Shgw; ol plardy (S5
boeo Sligy 5 loe Lide (adon oS (o0 5,8
O g S o G S5 4 (gge, il sla
Sy )lS el oo wiSll cwlld e 5o Jsexe ()l
Olge &5 Sl (g 4 (olid (e psle jo o SIS
CSEESS e elbid ooy Blos gy 4 Sldllae (nl
WS gy Sl b L a o oldle dnngs
ey 43S LS5, 50 (6l ailzog, slplail
¥ Ll g (oulid az LU ol 2 (938l esls
5 ke Sl (B1S550 5 SignSS olan il
— 9, G i ) L LS solaidl
(Morton&Hallsworth, 1994; Morton & L.

Hallsworth,1999 ; Bitt &Pye ,2001;
2004; Cheriaat)Wong, 2001;Blai& etal.,

al., 2004
s 5 Lis joame ol 05y (0 5S35 by
Olyeds Lo ool ogdi oo (B Lo (sloazl)s (n fnge
OladlB sl g a8 e gyl L bl (ol 550
sl 00 oS BaieS 5 g Ay Olnl (bl
e LS SYVA Lo oyl gyl pos ol boghas Jsbs
by s ay by ol ges LS 1) dgu> o a5 ol
5 a5 oS OTAF (caitas) ol ol ol
= byt ol U5 sl s Sl g9
o 5 (Seid el 5 1se g Ol il ailso,
Sl (o 2 gl 095 (e e Lo
oy o 353 L Ve 0,8 algl )o )55 Slge,
el ot Jolos 5o il S slsl 5 G50 50 Slig,
Slg, osls 3l esliul L (1948)Klenova, oz



AR RYA ul...m.o) /|‘°)Ler> o)Lo..i': /p.a:o)l.‘ 0,99 /@Lv).) 09'“5 9 ‘551.(: u’“'a’jj" =LL‘>¢_,°

0 adgs (Al az 8o Hlyie 1) agyi8s 50 ootz

‘:.4‘642
440
®c30
L
T @038
2035
33
o%g 032
630
c2620
. 627
33&022 c18
e *0Wo e ecra 513
cx g © " e Go:
PSP ohyos
o7

e

ML e

Sop or  M12

. @ »:3‘”""6"“"' M13MEE .:.::' o

-
S

°d
S ChalandstNoor M1

5 (M) )L ,055k (GS) oy bdS bl s J>lgs )
Lyl (55205 1S A0 50> Jolsi 3 (G) o35
FENCIRCNIR S SOVUSPITIE S ST TR
A oud cdle  blas () USKE) wo S clils G,
S50 ;0 Oledbl by ol LS oud GPS&s.s

Caspian Sea

T
st °S?
as1 O St
(V- S 5T B o
e3hes 33 S a
MmigMe o, .'osz.
’—1 /""

300

Kilometers

Q2 oo Gialed HVAY Jlo jo 535 6Ly w5 (i 10 g,y b diged Cllls p Coadan 0,8 bl -V S

S mdge ,o Oyl )al Sis ol 5 ol a0 Ve
o Ogp oS (ilw az s Ve Sl VL wls (08
S5 o3lasl (o5 (593l b Ages (339 et SaS
Lo digas 0l Cuslosl (s y2eglgsl 508 50 9 (adsl 59)
i plad 5 o ools giiends Jlaie I b b oy
SLp g5 Sl e Wb i T > L5 e
3y asls e diged lp g i S og,y 5l ale
Horbia LA-950 ol5cws 51 5,5 gon ails g,

Sl oolazwl

00— il 9 g diges (guds 4ild g g 3Lw ool

el gy ol bojl 4o
Biolo;] jo cwlidiguw, Gldlhe 5 (gl sons (isu
PY VL Od gan aily) s )0 @y (oulid gm)
LFLQ oli_m.ba).’ ‘;AJJLA-AH S 9wy O&MLQ)] 9 ().A.Ajjg...a
PY 5 L3 o ) s> pole 5 (bl ugild]
JUEST jhaw 28,5 ©)90 (5 ol Lawgs teg S
asly ol LT g5l oolel (sl colfiolosl 4 la aiges

Syl L gl 50 diged S Vee B0 dg0> gou



WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

4) 93,8 Giadg it ledae g paig S o Ll
s 00lizsf1200. 800, 320 clyie ;90 5

3 O 9 A0l s by diged Al o o 5l ass(!
sl ilizen (il G5 5 055 a5 awlol jpas
ot b8l e late ol gl S eolizal
L 5 bl slp o005 4 (99,500 ¥ anlell
o2 310yl 50 (Jg el (S (g 5%0g e T al> 1o
3o 0gd oo eolaiul 50 (6 g, </ slaalol
S 0 9 ahaile oSy S 5l ooliinl b al> yo 5o
S92 d (il g (2B 95 ey e g 23S 1S
Wil plelid BB o3 4 LslS &5 W05 (o Joe
gy ablie ol s o 00l awils ool Lo IS
5 S8 Slesls adlllas (gl (oulSail slo ogSng S
S allae 850 S ed 5o Lal 5l j95 45 0y
9205 g Lo aiged gy S (S sk 10,5 o
Syge Lo Bao 5l (o5 5 i S sl SIS
e 33,5 Glo woyd Djgo & g 05 1B sl
00D SBlS 2 gmy Slo diged (39 Al )y 4 Az i L
cddbaio opl )3 b G 95 et Sz QLS 51H(US)
a3l iy Gl Sz gy 450 VY
B Gl &S, o8 inle ;] 4y (XRD) oG
Lagls ;508 5 (o) sloglS 95 5 9 S Jbo)

oS olulil

Jobs ol
3 0gge (oulid Eu; e sloonyay adlllas (ol 5o
S oizmes Wt (o p ol Slgw) g5 5 >l
et SLeNbl y (S Sensi g (SS90 sloasds
(Firozfaret al, 2012;Lahijaret al, |>L.
(MW (St ( I3l Jywl) # e cuza 0 2007)
(Y JS2) 905 osliinl (3955 9 juul ¢ )5 el

Slgwy Wby, o (L.OL1) I oolo sy pyunni
Sligny ool (5o oams LS5 51 oSy T ol
S5 Slymmme (59,5 (i lp il oo b ol
0 oolitwl (L.O.D yailigm g, 51 (TOM) JT olge
o D0 S (el Aigad o sl I olge b o0
) sz W S JS10,0 diged o 5l ST laie
S8 a>0000 loed ;o celw F-0 Sue a4 gol
Gl T osle a3 Same g8 3] o 5 235
s - (Abernateset al, 1999 s 5
A Buo ol Slakd ol by diges Slo,S as )y
Sl asls O3 5 0p0,8 Bis b diged 3l Slws Oyg0
a0 00 loo o celw) S5 slo)sS [0 ouile
S ;S b diged (59 S s 5l g 9 0D 03l )8
Heiri et al, ) wo 3 asin b aiges Sl ,S gundS

(2001

Glguy (gwlbed SIS

aor 5l ol gl dnle sl wges 380 bl SIS (6l
(o33 DS g e SaS b olinle;l o Lo diges
Sy s atses b aarg by s S by Se
At d pladl 5 388 oy p Sz (uled SIS o
99) 9o 5 (Thin-polished i o 555 ablis
s San 2y 5 Calad 5 B (Slyile 5 LS ol
Sl 00,5 )l g acilos ahato o 0 la S as)o
Slal )3 (omye Oy 4 dged ablie g9 cnl aS
—ogare cJB | 31s o sals 3 ,(CM 2X2)
e Ly B g o0l 13 (lSe olid _Logd wiile)
Bl Oygo a4 el YT Goe 4 diged (Cones cunlie
3 ot 5 YU J B s 285 15 i S5 0
o gdaw 9030 ,5 7,5 LB 5l ol o diges g O
S8 aalol o iail ued BB S B o ools yn o 1y


http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%85%DB%8C%DA%A9%D8%B1%D9%88%D8%B3%DA%A9%D9%88%D9%BE+%D9%86%D9%88%D8%B1%DB%8C

VWA Gl /pslez o)l o233l 0,50/ ol yo 558 ¢ pole jimgh alxs

Caspian Sea

==

A bl -V g5 - gl ~0e gl - F (S —V I3l Y b ol cad om0 slo oS! -Y S
(Firozfaret al, 2012 ;| uLslsg 55,5

diged) dmo )3 Ar 0gum b as 0 Sl e 5l Slge,
30) polie ol o pwy 0,50 y0 (Y USD) 091 jusie Gs4
oF JS2) 05 ke as)3¥ =+l (S i

() Jgox
el sl adhie Slg) 95 5338 5 NL
by oads ail)) 6 lgl Sligas, Sl (G e
g9 ol SLs cpl s 3 solinl (FOIK,1966) g8
LesT oail (ool 252 as lien olol 2 |y Sliges,
S ol @l S e G (ale g Sl o))
et Lo 0508 il (65, A liBie Slgw, ol 1>
o=l g L aigad o )05 s L clys o000 8
Coy 95 1 00l U aSges AN Hles 5l o Jloges
sawle (v (Gravel) Jo 5 (v Jols a5 o ololis
4wl (v (Slightly Gravely Sand)_Jy 5 s
slawle aslsy, Jgl,5 (F (Gravely Sand)Js! s

(Mudy 15« bl (0 {Sandy fine Gravel)

el (v (Sandy Mud)s! el J5 ¢ Sand)
(Silty sl aule (A (Sandy Silt)sl a—uls
i . (Fine Sand)als 1, -l (4 Sand)

Sy e A Ly o &) s s ol o @‘5‘)5

el dils sy ale

b g
Sl 8y ood ai blo y sledasgel ;o fgasms ;o
mals sy A lawgie jeb 4y aS was o lis o lgw
I ails cpul plael jise a5 wilawle o> o Slguw, o
SIAYQ 88/ FY sga> adils Jad by 5, Lo slaavls
an Blaie anle jlade (p i oo o0 LSES e e
S o] dwle (539 dmo s a5 ail o0 G27 aiges
GS4wiges 4 laie ] yieS g ol oo o,/
Lr>)" e | S o A/ A-Jl)j_w) U_" B dwle
aSls ey 000 )T sasline o gl )5 (5 lake Ladiges
G25,G26G3 1l sl ls oLt b Higas cos
5 Gt g ol 5 Jlzy5e9) S bl ;5 G30
WS ol 20 ¢ pannsly 3B T NSl oK)
ages ol ol a0 VB 51 ias o] ol S 5l 55,5
Ol oS YL (lie 5 0uds axiloy (DS J>lses
Ol ol gl (SilSe (b8 b o o et
dwle 5l o il adhis (o Jolo cudi g Jsb slo
30 S laie 0g S 4 Bdaie aasls ojlusl oy i



WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

WAV Lo 5o 555 by eeadalaw jloads sy sla diges jo LS” oole 5 g g asly JBT =Y Jgo

KW KW SR K-SR K-SR
KWK awbo oy dwlo wo o
&b j awlo oy dwbo awlo Jj SOV digos ol
- Y Sl 4o iy s

S mysks s g
\fINg \TAS VE/59 YY/OA UrF . . . G1
Y/ VY Y/AQ FYIAY YY.$ “/-A . . G2
Y/-Q -IYY VIVY FYIAE Fa/YA - |5 -y . G3
\ia Al ¥/ay ov/-Y YAIVO -/ ¥ . . G4
VIFA - /YY VYo A £PIAY Y- /08 AR . . G5
\IVE < IAD Y IAA \A7ARs fe¥ . . . G6
V/EO VYO FINY \¢dhiz VE/N Y o/ . . G7
V/EY - /Y FIVY AIYA V\/5s oY . . G8
“IFA - IVf AR FYIY S O/F0 --Y . . G9

-/f N\e 0O/ Y FY/AY AR . . . G10
“IAA Y-8 VA/EY YEIvY AR . . . G11
V/EY SNY A INJR V- /fY . . . G12
VA - IVY VV/VE ISTAR! gl o[y . . G13
VIOA A \IARE AD VA/YY -/ ¥ . . G14
VoY Ais Y/FY Ya/xvo \V/Ef <N . . G15
\IY'E N VOIAE YY/-¥ VV/YA Yy . . G16
VIVE A Y/af YY/VAa Y-/9q A . . G17
VYA -IYY VYV ov/-# FA/YY -IYY . . G18
VoY - oY -IY¥ VYIAS INTRAS VIYE . . G19
V/YA -0 \IRN OAIYS YANY TR . . G20
VIYE - IYY /) Y. IvE YY/AS RN . . G21
V/20 -/Y4 VV/EY YA YIOA .| . . G22
Y00 -/ Y/-q FOIYY AR V/AY AR . G23
V/AQ AYs \TARS FeIvA YOIA -IYY . . G24
V/#4 o/ - 12A Urf FIvY IR OY/A0 YA/A4 G25
Y/-A - IAF \fAS YY YE/VY VaNA VO/YY VE/IAO G26
YI5Y . V/a4 YV/aY \R7ARE YY/F) AUAF . G27
Y/-A AR AIVY Ya/fY FY/IVY YA/ YIAY . G28
VIAY -IY AN FOIVY Y$[-Y RN . . G29
YIVE .15 . -/ f -IYY \iid VEIAD \tdias G30
\a .Y -/ - IYY \Y/VY YAIQY VAIY ¥4/ G31

Y/EY . P O/F4 V-V FEINY VAIAY : G32



AR RYA ULH.M.A) /P)LP O)Loui': /p.ﬁ.))l.a 0,99 /@L')Q U}J 9 ‘nﬁlc u**‘°5)-’ 4_17{_,0

WWAY Lo 50 555 b0 ogmdalgw 5l oo cuils p sla diges 10 ST oole oliae g g ails 3 IUT =) Jga anlsl

Y/14 LY V14 q/5) YAIVY 5+/14 $IYF . G33
Y/FY Y IV FAIVO YV/$) /¥ VEIF) . G34
YIYA SN0 SIVY a/ys YV/- 0 FAISO Y/FA . G35
/v .5 - VY VO/OY VE/YY a/\# Y . G36
Y/f4 -I¥] Y/oY YAIYD OF/FA VE/TY “IYY . G37
YIOA MY S+ A \TZAR fO/ra V/EO YO . G38
Y/aq ey V4 SE/FY YY/YO -Iva SNA . G39
VIAY \/§ YEIAA /04 VIVY o8 0 . G40
YIS /A \Y/FY Y£I04 YV/VO Y¥/4 YIAD . G41
V-4 S IYA YIVY OA/N YAYD v/¥ NF . G42
\/E§ VYEYEV) V/o¥ YIEA oY . . M1
V/E] “IYA YV IARS £5/-Y - 18 . . M2
VYO o0 oY oY AL+ Ya/ov YE/A YV/f- M3
VIFY .15 VY FOIV OV/f Vo e f . M4
7AR N F oY "0 Y. IA¥ Y- IA$ AL+ 0 . M5
YISY - /¥Y bIsF DAY YE/Ov a0 . . M6
Y/EA VE Y€ FA/AA FV/FY o f . . M7
YY) - IA$ $I5¥ B /Va £/5Y oA . . M8
Y/ MY Y- ¥ oY/ ¥ £./av YIo¥ .-q . M9
Y/ " YIVY SYIYA YY/IAD “IFA . . M10
VIE - 16Y Y/08 AY/AY fY/aV JIYE . . M11
V/EY . VIIAY £4/+ A \V/OY - .5 . M12
YAY . NF OINF YY/YA AIYY \O/FY FAIDO M13
V/as “ve NG DAIYY YOIYO SN0 . . M15
YT JIYF VA Y\V/SY YAIAF YA/AQ Ve IAA AIFE M16
V/AQ SN -V VE/-F Y. f8 Y-/f \0/AY VAT M17
g Y Yivs SYIEY YE/A AL . . M18
VIV s N FA/- O Ya/A\ $108 . . M19
YIYA N - IOA YE/FE VY4 V/EY o5 . M20
V/AaY e VIOA DA/ Ya/Y ooy . . M21
VIVY NN VYO fO/f5 OYIVE e . . M22
VIBY STy \/FY OYIAE FY/IVE -JFY o f . M23
V/aq .[§8 YNY Y.y YY/Ya o1+ . . M24
v/-f SIYE BIYA $OIVF YY/OA e f . . M25

YIY SARN VIAA fY/IvE INFAR VIYY . . M26



WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

VIAG
VIAY
Y/-Y
VA

YIVY

YO0
VITY
VYO
£l
YNNG
YIVo
INAY4
\F/AY
aVAAY
YIYY
ARV
\iidd
f/eA
ZINE
FIAA
ZIA

WWAY Lo 50 555 b0 ogmdalgw 5l oo cudls p o diges 10 ST oole fliae 5 (g0 ails JIGT =) Jga anlol

“Iva
(Y
\/¥Y
\IYY

VIYY

VIYY
</AA
AR
\
YY/PY
ARVAR
AT
YYIVY
\EIAL
YAIOA
\Nlidd
IARIA
FYITY
AR
AATARE
OY/IYY

YIVY
\IVY
VIFO
YIvY

AN

Y/¥0
\IYY
YIVE
VoI
)
Y.
A
\$
VAIY
£l
B+ IYY
q
\R¥22
O
Ya/ps
Yo

£4/4) Yo/t
YANY N
OYI00 FF/)
YY) \V/OY
DAY £/
fV/- Y FEIYA
/Ty YAISY
Yoy YO/0
YEI Y¥
VOV

A

YV

SIYA

Was

YV/YY

VWY YY/Y
VEIENY 12
VO/AY

Yz
VY TN

VY
<IYY
AN
YA/ ARIARN VA/fY

\/OY

Y/ ¥
Ya/FA \VYY VIAQ
(Y

VY
/¥

M27
M28
Noor
Msis
Chalanda
r

Noshahr
Mkelar
M29
M30
GS1
GS2
GS3
GS4
GS5
GS6
GS7
GS8
GS9
GS10
GS11
GS12



WAD liwe; /o )lez o)lods [0203h 0,99 [ b yo (558 g pole imgh alee

.'i\ ‘ N N
g A ¢ A
Casplan Sea A | Caspian Sea |a Caspian Sea
: It §
i .
H | -
k. o e
"""-0 %
- |
“\ Legend | -,
Legend -, MEDIUM SAND
Mud * . ., - . o8
_ o1 i -
- 13 o
°
o 5 L J
A\ 1
|
NP N | N
Casplan Sea A ( Caspian Sea A f ‘ Casguan Sea A
e, .. | "%
| %
e ..
- ‘ h -
Legend ° Legend -
GRAVEL COARSE SAND *« | Legend
o5 is V COARSE SAND *»
o 52 2
® 1% © ::o ‘ 0-1
® - & % . 115
[1'® =15

WAY Lo jo )55 sl el lo idn )0 Sligw, 5l (Fn Sled pigal 9 Sligw ) @95 0920 -V IS

e oy B By awle o 50 Ll slaasls o5lul
RS S vC 2 W g owe s o) 9 S Ol)S Jlade g 04
M13,M16, sl 2 ol N ISRRRUIR 4

S5 g uss Fii s> G27,G28,G32,G33,G35,

L olyw, G42, G25,G26,G34 M17 s
Ol JEsl 35 (prizpe it asidie 3y (K9
T 9N sl diged (Fodjex (5 YL a0 4z g L
St (ST 5 Sl s Leges (P)) Coe (Sl

OJSE) avs oo (L2 3T ol

(Granulometry) suww 4ils

S Gl ) (9 Sladiges (o) 2 sl
5 St S ela el eizman 5 Laasils o5l
5 &l e by 90 L (29 sle diged (SaniS
I8 e p 35 Ol 98y S Loy aslllas
sl —(GradiStat.V.8) ;81 s 5 5l aalllas ool 4o
Slgw) (SS9 (Sd &5 ((Sudy9> et
v dzg bl ol i A5 Heb anays S ool
L, il o ol >lgs a4 leie g, oS!
Lages o (O JS_i)0sg (o9 Laus Socd s sl ls



WO Gliwej lp)loz o)l 023k 0,90 /2l )d (938 5 pole ipgly dlxe

Sy

1.8

17

1.6

15

®
]

L3

12 ® °

11
°

.0

0.9
0.8

0.7

0.6

0.5 v

0.4

0.3

0.2

0.1

0.0

)
0
1
2
3
4

e e e e e e Rt R B R R e B s

=SEEEEESEEEE=S

VR Jlo jooliile 5 S ool 55 slys s sk ol s Slige, S jonF IS

3.00

275

250

225

#)

2.00 o

1.7S

1.50

1.25

1.00

Skewnees

075

pa—

Flooding &'T'urbidite

Ecolian

0.50
0.25—

VCE

0.00

e—

-

E

— —
S \H_ﬁ__ﬁ

| -

-0.2s

Tk
{
N

By

-0.50

-0.7S

-1.00

000 025 050 0.75 100

125 1950 175 200 225 250 275 Kala

_Sorting

OVAAF S g 5 bl Fos o5 5 (Fodyem 5l ool b g Lice 05,8 s -0 S5

G10 oSl 5] ke cp a8 s M13 , M5 gl
0,5 sl

Glgw ) Wb S
G5 555 sl ol Lglas Sy, ol IS
QUSE)anS (oo oLt |, dilate oulid (oo 5| ools
OS50 9 b W DL lo Slwald 5 b oly S
Sligmy 0o LS5 sl SLS ()5 ptes
@5 R Slge,y jo ool olulid gl S wuis
el (olyasle 9 (LS sl liul) H55 slo o

I osko g by S @b
Ol Sl >ty )3 J57 (VL polie 4 4z g L
ot i ol s L3 Cligms, 5 T Slye Lingcl
Ot Ol pl Sl 500 bl 9o oo I ity
50 e o, teS 9 GSAK s (T osls Jlaie
S35 o bl slitiul 4)ao,5 saslie G10 olSiws]
L eizrenans 5 odalin (2216550 as (Ol,5k
Sligw; adlaie ;o GLy)S o Wile (5 4 ax g
sl e aikate Sliges, sl i o iege 3] AL,
ol )0 Sligy )o S92ge Dl S ke (i



WO pliwe; fp)lezr o)lods [9233k 0,99 2k o (1938 5 pole (gl aloxe

03,5 (P et S 2 5 sy el Jolt Slas CiSa) )l ol sla SIS (g gd «ufgl) (puaSTg

(B USs) col Slzis] oS sl SIS 5 IS e oIS g Lol 195

WA Lo 50,55 by oy Gide (dobo bshas )5 00l plulid Glo S 5l (F 0 @95 0g2u -7 S



WWAB liej /ol o5led o33l 0,90 [ 0l yo (538 g pole img3 alxe

el el g Cujgels ¢ JISgidSs c ! Julss G Lo diges 5 5 IUT @ axg b oledS el o
(Y S8 s 8 omdSe 35105 Lol Jols 58 gl SI ¢ quliss SIS
<AL sle SU 5 (Cubl boges) oy sl SU

‘ - | GS2 | ) | GS5
me AT S H N O

!ﬁ T

> “ & "
8 81 e S o 5 8 il o B + i

51032
cecoa
P VAT TR TR FY VT —

S VWV € VO VT WA S
B 1AL AL S AL BE

GST

T 1

2 3 a0

I 0 O N N A
2103

.....

GS9
% u | 7 T

A 0 L

|"-' ; ,.71 _;l,.‘ S = . e D SN S 6 5 - - - ﬂ,“l:“lrl L T TICNTET lll f,,l -1

e S e e E e i

- . GSI1
'A
“pe 4 " M\ oz A
—f I Trmﬂ‘miﬁ[m T
T T ITT T TTICIIT TII 1T TIL T_TITT 1T 1

uim 00

cacoa
CaMalLEOa) 3
fezga

S VPN VI WY S LA -
(K, HAQLAL25,3A1010c0M 2
PSSR Y T TR TP Y YR TN

b S cge ledS liwl Jolgw 5loads cbls y sla aiges X axil ol sle jloged =Y S

Loyo s olpl dobo ()8 9 (S50 sl jo ol Jolw ol
S O s e Ve By eSSl Ceul ol o5 o=l g cl (Kaal gSle ey oBaus 5l 55 by
Sy9l3 w50 g Jobe 5l (6 yeglS Ve -Y0 alols o sl OBk oy g Jobo oulis con ) jo oSl



WA plis; Ip)lezr 05leid 9235k 0,93 [0l ys 98 5 pole gl alo

3 -V OKM L35 oS it o, b asl jo A JS8) 0,5 o0 )8 ol 600 LS FF alols o
Sl o Ll Ve KM sg05 (5,915 isu yo aS a2 oo olis olpl Jole oo as slo 7 e
g o oy GL8,5 05 s (§590s0 0 DS bl 999> U 55 (e Vo )5 1) s 6185 o5 i

Y KM s50>) cosl o5 a4y syl s,le 6 J51 5

Caspian Sea

Lol 5 05 058 3 Bl 5 4y (250 58 ol 5 Silads g olyom ay e Ve e Bos U e 5 Jorlos cnd ComgA S
J>lgnr € 5 SSle b o5 51 lydsle 550 d 55 6 el 51 Olassle @81 € s, B (3l 51 ST 58 e b)ﬁﬁ“‘ﬂ*b) L
(Firozfaret al, 2011 Lahijaniet al, 2007;| o, b Loladl) caslilbods



WO Gliwej lp)loz o)l 023k 0,90 /2l )d (938 5 pole ipgly dlxe

36.5°

35.5°

34.5°

33.5°

Main river

® Main city

Qft: Quaternary fan deposits and terraces
Js: Jurassic shales and sandstones (Shenshak Formation)
Qu Quaternary loess and terraces

Ksl: Cretaceous shale, sandstone and limestone (Sanganeh and Tirgan formations)

JI: Jurassic massive limestone

Pz: Pre-paleozoic green schist, slate, metadiabase

Ek: Eo-Oligocene volcanic tuffs and shales

Klv: Cretaceous limestone/sandstone/dolomite/shale and volcanics
Mt Precambrian metamorphics

N: Neogene red beds

Qtd: Quaternary terraces and playas

MI: Miocene marl and shale

Mb: Miocene basalt

Jps: Jurassic phyllite and slate

Kv: Upper Cretaceous lava

Q: Quaternary deposits in general

Mec: Neogene volcanics and conglomerate

g S Sald ijw g yeS Sade> il
Soh w5 sl 6ol sl aale sla a5 sla anle
sle 4 o sl awle O1,d ojlail Jg ail oo St
tole Dliges; 5 Conl olos b anle 51 555 (sl anls
25 o ol bie ode polia gl olo ol
cde il ylane 4 S0 ld Jloged g 0og (Sud
Gy asly gl dwle Sly3 5l oS polie 3929 v
= ol le aule ;o (Bus 0ol 8,5 Slakad)

(Tucker, 1988.:L
S 9= ygx gl i ()L)a55ke 5 (LS Ll g )0
Gla )l g got als ai)ls hie Sl &5 g oo
sl liwl) cos IUT Slgw, 4n by e (5, Ll
slodasges clél ams o Lid (LS 5 5,055k
5 ol Lae 5l (Dgm)y L5903 Vo) 0l CuBlo (9
sl L, zlysl g 09 () amle slo 43) ol
039 sl (5,138u5m0 5 Joor sl (2 yiogee 3l g (20
bg&upéuawﬂwfobﬁjwl

Sy Azl g Sy
asle a_wlbe o)"AJ‘ ) ubj.m) (SP) LgLQ .‘a».’?u )...ﬂ BN
3 el e &5 08l (o0 (Sdjex Gae b )
Db osalin )5 wgir (ol b Sl (ow)
o3Il pm sweSre bl )l gl awle Sligas, o puizren
13 ojlasl el S Lo o)l 052y  Sudi g g )3
Sl I 5 st s bagte (Suyse () alo)
S b9 (dawgie 5 cidyo o aule) gl awle &l )3
Slge; oS (o) 2 Sl (srlie g 525 Sloges
SaiS g 3,3 ejlasl o bl w5l (1974
SLeMbl Shg) 555 )90 )3 (g5 (o 75 Sligm,
BT L ¢l = (FOIK, 198055 o e (s0uie
LLE 3l oas cuils (sl s TEST) pgms, (5l diged
shls dolow sla avks a5 sas oo lis Lis calizes
aSl3g; slo anle (hie (Sud &5 5 9> (Sub >



AR RYA ULH.M.A) /rﬂ)l.e‘? O)Laui': /p.ﬁo)l.a 0,99 /LS’L')O uj.d 9 ‘nﬁlc u**‘°5)-’ 4_17{_,0

Stocklin, 1974, 1977;Sussli, 1978, s_z)

> Oy e S 9 b 4 (Berberian, 1983)

oyl an Gl lo (geis ) oS sged il
Logas st 5 mkls eyl 5 S5 g il blis
aald )o ali S Dlgy g 0yl 3l SBgd anl S
€= 51 G5 S )3 5l SlmogS ath) Jlod sla
) Ol G 4 S5 0, S)le Saly b
Al e Ghsd o105 005 (easley ugllr
Sl—elis )0 (e . G 00— 989
Sl (Sl Sligus ) 2 09Me puSilzre gy lomaY il
ol sl oS £ 5l iy UL 4l S o
S99 -3 (595 g w928 5 3bbe eyl
(3l (3l sl 03T 1585 5 (5 ydy e (slasyls
Sl aliS b Ly of JlS z5,5 easms (La
5 2 sl sl cdsdl ol Bblis (nl)s
sl ooy 5 S5 SLBgd a8 5 ol
S e e (KhaatbardJafariet al, 2006)

Els S (sloogS 5l 05 58,5 5o pl g 5 555 sl
0525 4 s29m) S o 5| Bikos o5 3,5 o iz s
500 g aslEog, sl il sa b oo by Sl
Dby 9959 ;5 hol 185 adlaie S55 slaailsoy,
(Lahijaniet o s 1, Sew sl SIS g9l g 3, ails
g,y dubw Jold 0y 55 slaailssg, al., 2007)
2 S Bed slo (gois) 44z b 028 5 elly
S sl Slgy (o295 JB Ol 4 (LS s
332 0l 1y $9 5,50 5 8T i 5 S sl
Jlo ol ( JBs 4 azgi b Slige) cnl 45 005 o0
lrasily plplo wigd oo i a5 laxe (55,0 4
Sy sla s ¢ (Light minerals S sla SIS
Hleld Lace a5 So5 3 e lo G 5 5
AT L lSan 5 6,8) cdls aalys o i iny

ST gl asds Glbail g 5 385 (o) b i
ot ol cud g abbie pwlid ey b la SIS
Gos 05 5w ,0 Lo cad a5 oledsu 0008 (e
Srb 9 S 555 50) Sl bamgio ol ik 5 0L
CigS g Cetifo (i sl SISl (olsle

Logas 45wl oad aiigs gl aslsog, cla syl
Ol joas s o usijle 58 s Sol e
(IDlg; G35 aloi,y 4 azgs Lo Glls
IS Cate (Sod &S g s (SO0 )5
sl loolSiyl 3 olo aSle oo 4y oS5 L
dolw b L (goi s g5 a5 il 1o lgs oo o0
13 45 A e Lt Uy o axllias .ol ulaie
Slg; olsile 595b5 2w 5 OIS (55 0 i
5 ¥ 25 Gl gy g )be) s 5 gl
5o aSlosls JSis glos S g cudinS (6 4 (L
Sl Sl Ly st Y LS o i
silen olyaisle 623l Gidu 5o el el 9 S
2 ol el el g Sk ol oSl 8508
ailon ol a8l (ylilS ailaie o 45 cod >
&3l 55 (h JS8) ool oS 5 0358 305 iy
iy S ojlasl @ser yo (ol ele CiS Gl (oo
bs ol )i5 by e iou Jole (2ly 0
et e 5 (ol aize o ,0) olSals 5] o
s 45 iblis 1o el Sl copd (530 00§
Cys 4ty Sy 4tk o5 Jolo 2 5 o oL
oS Jols ot 5 0L ol o6 o ibilis 5 5
ol Slg) mjgiaiiwe 5 5, il Olgw, bl
) § b Sy o S 5l QUL L5 b
= Ly (Seslssg e sle Sy ol ol
2 F lidlsr sl (s s Oz 5 @se i
(Naderi Beniceu! o)L ol g ob cg g e o
et al, 2013 Lahijani & Tavakoli, 2012)
sle G S @i slo adds 5 cwlid SU mls
5T e g8y ;S 5 50 00 lwlids
o sl by Jole bshas Slise, XRD
5 LeleS g ams (oo pLai | adlate (oulid (e
et 5 oelS 9 See 9 Lo DS 3M (slo lewals
el ey i Olge ) sasms LSS gl SIS
pl sl ole Ase ol aalllas 590 ailais
e 5 5 el Bl 45 5 oSy 5 5 55 sy
: & )0 &gl —ike

Sg——ip Hg——ie 9>



WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

Jolse 5l (ool sl (o0 cailaie d>lo glo asgy
ool (Sl sloan T3 5 Sl 555099590 alox |
O 5l 9 Ol Gl Ol (obje sla by
St J=los lg B ol 18 S e 5 ) g oLS

Sgad &3l

& Sl
oBimghy (sone 3 ole lo Colox b agh cnl
Ll 48,5 olowl s92 pole g (bl Gugilidl Lo
3 cmizmen g (65005 188 BT (6 Sen 5l aAliwgna
6Ly el oglidl 55y Slolid IS allS Slos;

lioe Jos 0 s g pads (eebed) )35

Berberiam, M. 1983.The southern

Caspian: a compressional depression

floored by a trapped, modified
oceanic crustCanadian Journal of
Earth Science20: 163 183.

Blott, S.J. & Pye, K. 2001. A grain size
distribution and statistics package for
the analysis of uncwolidated
sediments Earth Surface Processes
and Landforms26: 12371248.

Blott, S.J., Croft, D.J., Pye, K., Saye, S.E.

& Wilson, H.E. 2004. Particle size
analysis by laser diffraction. In: Pye,
K., Craft, D.J. (Eds.), Forensic
Geoscience: principles, @leniques

and Applications.  Geological
Society.Special publicatigwvol. 232.
London.

Bjorlykke, J.1974. Geochemical and
mineralogical influence of
Ordovician island arcs on

epicontinental clastic sedimentation:
a study of lower Paleozoic
sedimentation in he Oslo Region,
Norway. Sedimentology21(2):2511
272

ST Jrlie ool Bblis Lol pten jle
O 5o Sl gle oo, 5 g o S Cy 509018
el ol Jobw cod 5 05 fn ot &S 2o
@be 5 50 Geized el il (Ohasle 5 LS
b culolyy oo oy g Jobw b aS
S 9 py als Ohld g oad fSis asls el jo Slg,
= 09d § S (gl g wilend Joo Lol la
YW
Oy Yool sy (oo ;a4 (398 3)l90 4y a5
cod g La aileeg) (Sgaee by Sad g oulis
»le S 5 Slbs) s ol dslse 51 Sl
et S el ais 555 6byd (9 > lgw
byl ol S 5 Slgw, Solitte @je Juloe 9,5
&L
S IV GlomaY 5.8 (99,5 gz 5,80
oy =t )0 Sl (65,5155 Dlge, (ol
o oBiaghy o b ol )15 L
Olplissz pole 5 (oolid gl Sl
ol a3 APV T Sy s S gl
ol dez 35 by sl S5 Sl
DS eSS (el (e lojlws (VYY)
ol Feo e
Sleade ) p 9,73 sl NYFYL Sl
ealy B dllr Jolos poloaie slorg—s,
Olnl 9aS (elid (e el

Abrantes, A., Pinto, B Moreira, M.
1999. Ecology of Polychaete
Nereisdiversicolor, in the Canal de
Mira (Ria de averio, Portugal).
Population dynamics, production and
oogenic cycle Acta Oceanology20
(4): 267 283.

Baturin, V.P& Konilova, E.K 1956.
Geological features of south and

middle Caspian modern sediments.
USSR Academy of Scient&oscow.


https://www.researchgate.net/journal/1365-3091_Sedimentology

AR RYA ULH.M.A) /P)LP O)Loui} /p—QQ)L‘ 0,99 /@L')Q U}J 9 ‘nﬁlc u‘"bjf 4_17{_,0

Caspian SeaPhD Thesis Russian
Acd. Sciences.Russia.

Lahijani, H., Rahimpour Bonab, H. &
Tavakoli, V. 2007. Evidence for late
holocenehighstands in central
Guilan East Mazandaran, South
Caspian  Coast IranQuaternary
International 197: 5571.

Lahijani, H. &Tavakoli, V. 2012.
Identifying provenance of South
Caspian coastal sediments using

mineral distribution
patternQuaternary International
261:128137.

Morton, A.C. & Hallsworth, C. 1994.
Identifying  provenance  specific
features of detrital heavy mineral
assemblages in sandstones.

Sedimentary Geolog@0: 241 256.

Morton, A.C. & Hallsworth, C.R.1999.
Processes controlling the
composition of heavy mineral
assemblages in sandstones.
Sedimentary Geology24: 3i 29.

Naderi Beni, A., Lahijani, H.,
MoussaviHarami, R., Leroy, S.A.G.,
Shahhosseini, M., Kabiri, K.
&Tavakoli, V. 2012. Development of
spitlagoon complexes in response to
Little Ice Age rapid sea level changes
in the central SGi
Iran. Journal of the Persian Gulf
5(16):2%48.

Naderi Beni A., Lahijani, H., Mousavi
Harami, R., Arpe, K., Leroy, S.A.G.,
Marriner, N., Berberian, M.,
AndrieuPonel, V., Djamali, M.,
Mahboubi, A. & Reimer, P.J. 2013.
Caspian se&evel changes durmthe
last millennium: historical and
geological evidence from the south
Caspian Se€limate of the Past
9:1645 1665.

Stocklin, J. 1974orthern Iran: Alborz
mountains, in Mesozoic- Cenozoic

Folk, R.L. 1966. A review of grain size
ParametersSedimentology6: 7393.
Folk, L. 1980. Petrology of Sedimentary

Rocks Hemphill. Austin, Texas.
Firozfar, A., Bromhead, E.N., Dykes,
A.P. & Lashteh Neshaei, M.A. 2011.
Southern Caspian Sea coasts,
morphology, sediment
characteristics, and sea level change.
Proceedings of 27th  Annual
International Conference on Soils,

Sedimats, Water& Energy
Massachusetts, USA.
Heiri,O., Lotter, A.&Lemcke,

G.2001.Loss on ignition as a method
for estimating organic and carbonate
content in sediments: reproducibility
and comparability of resultdournal
of Paleolimnology25:101 110.
Kakrood, A.A., Kroonenberg, S.B.,
Hoogendoorn, R.M., Mohammd
Khani, H., Yamani, M., Ghassemi,
M.R. & Lahijani, H.AK. 2012.
Rapid Holocene selavel changes
along the Iranian Caspian coast,
Quaternary International30: 111.
Klenova, M.V. 1948. Geology of the
SealUchpedgiz Moscow. (In
Russian).
Klenova, M.V., Solovev, V.F., Aleksina,
U nF.Ac oVikrenko, BM,u Kulakow@,
L.C., Maev, E.G., Rikhter, V.G. &
Skorhiakova, N.S. 1962. Geological
structure of the Caspian Sea shelf and
slope. Soviet Academy of Science.
Moscaw. (In Russian).

Khaatbarijafari, M.,Jutean, T.&Cotton, J.
2006. Petrological and geochemical
study of the late cretaceous ophiolite
of khoy (NW Iran) and related
geological formations. Journal of
Asian Earth Sciencear: 465502.

Lahijani, H.1997. Rivene sediments and
stability of Iranian coast of the



WAD line /ol ojlods [0203h 098 [ 0l )0 (5958 g pole idgh alxe

Tucker, M. E.1988. Techniques in Orogenic Belts: Data for Orogenic
sedimentology. Black Wells. Oxford. Studies. Spencer, A.(Ed.). Gedogical

Wong, F. L. 2002. Heavy mineral Society of Londo8pecial
provinces of the Palos Verdes Publications 4: 213234.
margirSouthern California Strakhov, N.M. 1954.  Sediment
Continental Shelf ResearcR2:899 formation in Caspian Sea. In:
910. Sediment formation in modern

Zenkovich, V.P .1957. Structure of the basins. USSR Academy of Science
southeast coast of the Caspian Sea. Pub.Ruusia.
USSR  Academy of Sciences, sSussli, P.E.1976. The geology of the
Oceanographic ~ CommissionWorks lower Haraz valley area, eatral
vol. Il. Russia. Alborz, Iran: Geological Survey of

Iran, 38: 116.



AR RYA ULH.M.A) /P)LP O)Loui} /p—QQ)L‘ 0,99 /@L')Q U}J 9 ‘nﬁlc u‘"bjf 4_17{_,0

Sedimentology and mineralogical characteristics of the coastal sediments in the
southern part of the Caspian Sea (Iran)
Bagheri, H.
Iranian National Institute for Oceanography and Atmospheric Science

Abstract

Caspian Sea is a unique laborajdiyr studyng all aspects of oceanography and coastal
geology. The main aim of ths study was to investigate:textural and mineralogical
characteristicsof coastline deposits ithe south Caspian Sea. Initially, 100 sediment
sampleswere takenin summer 2014, along 700 km of the southern Caspian Sea coasts
(from Hossein Gholi Bay to Aata, one samplper 58 km). In addition after sampling,
coastal geomorphology and structures were evaluated and many pictures were taken.
Optical mineralogy and grain size analysis were performed on sediments. Heavy snineral
including ilmenite, magnetiteand goethite, pyroxene, apatite, zircon and gaamet also

light minerals included quartz, plagioclase, orthoclase, carbonate fragments and bivalves
were identified Mapping the distribution of minerals showelat eastern coastline
sediments are rich itight minerals and carbonate fragments derived mainly from the
erosion ofKopehDagh Mountains. The central and western coast is dominated by heavy
minerals, primarily ilmenite and magnetite that are supplied by the Sefidrud River. The
moderate abundanaé light minerals in the central region results from the sediment flux of
the rivers that drain the Cenozoic and Quaternary volcanic coverage and Mesozoic
sedimentary deposita closer look and compliance with regional geological maps, mineral

distribution and beach slop& was found that in the regiormd the study area thahe sea

slope in the shallowarts aresteep and slope of the beach is gentle (east Mazandaran and
central parts of gilan province) distribution of heavy minerassich as magnetiteand
goethite is higher than other argasile the distribution of Gabb¢Dioritic, and carbonate
fragmentsare morein steep beaclreasand areas of sea bed with gentle slapkest of

Gilan and Mazandaran). Also gravely coasts are formed in the séadped and beach
area, ashe small particles and light minerase washed away in these areas

Keywords: Sediment, Mineralogy, Sedimentology, Caspian Sea Coasts
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