J. Oceanography (JOC). Volumel4 (54):122-138, summer2023

Joumnal of

Oceanography

Homepage: joc.inio.ac.ir
ORIGINAL RESEARCH PAPER

Sedimentology, Petrography, Mineralogy and Geochemistry of Deposits off the Coast

of the Caspian Sea in Babolsar City

Seyedeh Atefeh Moafi Madani?, Seyed Reza Mosavi Harami 2, Abolfazl Naji * , Payman Rezaee*!

1. Department of Geology, Faculty of Science, University of Hormozgan, Bandar Abbas, Iran

2. Department of Geology, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran

3. Department of Fisheries, Faculty of Marine Science and Technology, University of Hormozgan, Bandar Abbas, Iran

ARTICLE INFO

Article History:
Received 2022/08/22
Revised: 2023/11/12
Accepted: 2023/09/6

Keywords:
Sedimentology
Mineralogy

Deposits off the Coast
Caspian

Babolsar

“Corresponding author:

>4 p.rezaee@hormozgan.ac.ir

orcid: 0000-0002-5148-491X
doi: 10.52547/joc.14.54.10

dor:20,1001,1,15621057.1402,14,54,10,6

ABSTRACT

SET G HolV (o130 NOJ o EIRUIERN As the largest lake in the world, Caspean Sae has important and special

features in terms of sedimentology and geochemistry. Sedimentary and geochemical evaluations are
important for studying the evolution of sedimentation environments and the location of basins.
Investigating the mineralogical and geochemical characteristics of Caspian Sea deposits can provide
valuable information regarding the origin of sediments, hydrodynamic characteristics of the region, and
sediment transport conditions. Therefore, the purpose of this research is to study the texture, mineralogy
and geochemistry of deposits off the coast of the Caspian Sea in Babolsar city.

The investigation of the sedimentary and mineralogical characteristics, petrography and
geochemistry of deposits off the Coast of the Caspian Sea in Babolsar City was started by using geological
maps, topography of the area and choosing the appropriate navigation route to collect sediment samples.
Then, in order to sample the sediments far from the coast, 41 samples were taken from the inside of the
boat to sample the soft sediments on the sea surface from a small Van Veen Grab sampler belonging to the
German Hydrobius Company. Granulation analysis, microscopic inspections, XRD and XRF were carried
out on the collected samples.

The findings indicated that silt and clay make up the majority of the particle size of this
deposit. Examining the trend of changes in particle size also showed that at the entrances of Babelroud and
Shazdehroud rivers to the Caspian Sea, the size of the particles is in the range of sand, and distancing
from the coast, the amount of sand decreases and the amount of silt and clay increases. These deposits
often have a silty texture with some gravel and mixed sand. These deposits along the shore, where the
energy is stronger, have superior textural properties than the deposits inland, where the energy is lower.
Most of the studied sediments are debris near the coast. Deposits off the Coast is more abundant with
chemical and biochemical particles and intraclast allochems, bivalve fossils, and benthic forms. This
deposit's primary mineral phases include quartz, calcite, feldspar, and occasionally Illite and Dolomite.
The geochemical results also show the superiority of SiO2 oxide, which is generally related to quartz
minerals, and the concentration of this oxide decreases as you move away from the coast and the
percentage of Cao oxide increases. This indicates the reduction of debris deposits and the superiority of
chemical and biochemical deposits.

In total, the results of this research indicated a direct relationship between the deposits off
the coast of the Caspian Sea and the mineralogical composition of the incoming deposits from the rivers
leading to this coast. The conditions of the sedimentary environment of these deposits have also been
involved in the formation of the geochemical and sedimentary characteristics of these deposits.

NUMBER OF TABLES
2

NUMBER OF REFERENCES
47

NUMBER OF FIGURES
11

oyy)


mailto:p.rezaee@hormozgan.ac.ir

JOC. 11(44): 1-17, Spring 2021 1999 oy liusoj FF o los o) il i muwlisi_pogilid]

gy Alio
kil o 8090 0 y35 GLyo Jolw 3l 90 (slaains (ooumdiad] 9 (Wbl SU (mwlbgm

T by olay T (2 Jbdllgg] [ oy (G350 LSy ! ko (Slro adbleow
Ol ol b i B0 0 oSl s puilid K 5 pulidiges; (67250 (S5l )

Olel s (a9 ,3 oI il pgle SASLMD s puoliidenf 09,5 Sl T

Ol sombee b o B30 0 oSl s 2o (558 5 pale SASEil Dt can plio eiigo 03,5 JLetils T

Ol oty s o 50 0 oSl syl sl SUCEM o ool e 03,5 Loy . F

oo Alio SleMb

_)—-B)" w053 9 pte 2o S Gl b Azl s (p 555 Lliedy )35 dxl o HEIREY 9 Aoy
slolre olSS pw dalllas (gl (condslf 5 19y GL2L] Sl (pandiglf g oulidiogm, dlee
Sloaiig cordgl) 5 (bl G STy (oyp Lol Cuedl Gl badg ol g o NS g,
byl g aibaie (Sealiydg)on Slogas (lyw, Lice ogas o (o0))lb Sledlbl ;55 by
o055 5 bl S (Bl Clogad dallls Sl lagiy Bus dedge Dl Jhig fox

VEVBIYY il s b
VEYIAYY sl G
VEYIEN0 oy b

sl il i 08 L s Bagama ;5 35 Jolu 5l es slaariys

sl o5l
dolw 51590 Slhgw (oondishy 5 (BT 9 (bl S 5 (29w latatiin (ow)p jolaieds i,
clsail g adbie (BTem s obidiine; sloatd 6554 b duil il plis e B3g00me o 555 ol IS
293 Said 5| (50 paiged sl s 5 ST gy ladigad Sl (sln Gialony senlin e Jolo 5l e slaarigs

£ slaed o Lall Gugas,aud Gl el (Van Veen Grab) oS  SKiz . Sdige G b o>l BESPI

28,5 00 XRF 5 XRD oy 5Sss Sino goizails

J5 Lgee boatigs cdl ool clew 5 v Boes baaags ol &l,5 85100l a5 ol ylas Loazily

i 55 e Jole o beatigd Gl (8L layiel )l sl Jol,5 (oS b anle 5 5l (oS L slanle Ut oy 5™
S Wy, oy 10 el y1aS (655 45 Jolo 51 g0 (slaatigs b anslie ;o o5 e Ll ol D<Ip.rezaee@hormozghan.ac.ir
5o ald silail jim by 4y 95,005l g 09, kL leailsog, slagag,g o ol las s Iy 65l orcid: 0000-0002-5148-491X
Dadige 09938 Guy 5 S Jlade g 05 e o dwle jlade 5l >l Sl alols b g ol anls Boguse doi: 10.52547/joc.14.54.10
lordisn g olesd DL L g5 p Jolo 5l 590 30 5 6)lsl Jolo Soap 50 anlllas 3590 Sligas baes dor:20,1001,1,15621057.1402,14,54,10,6

lsS anigs ol (owlid SIS aes 5B cwl iy slapl,d g slaaSgs Jowd ccudST il glagSgll 5
el ST02 551 55 501m5 s 35 sl gl sl raglyd 5 syl alS 5 Jlsald g oS
45 e 2ol 08T ol Clle olu ) ad 490 b oS Cadl 5158 SIS L bl o lages oS
ot Goaiied 5555 5 &)ls Slaanies (599,5 (S | (LS 45 955 s 03538 CAO w00y

.o)le Q{Lwy) 9

b by dolo ) pge sleanid peins BL3)| 5l (S 3o ol @b gyone JEEEEEES
b p oS Lulyd g ool Jolo (ol 4 (e glaailesg, 5l 63,5 loaiind (b I oS 5
el 039y J2o aiigd (nl (o9 9 lortisl Sl SThg 65 IS8 ) b laaiind (ol (o9,

ary)



First Author, Coauthor et al.

Oolas g Jo/ o 57

Dvlead 3,8 daal St o 2l ape side 8 cauals
OSS Elgl ha Syn s p3 g sl Jolgw eVl o
Gaalzog, & Wls jpax iz sl & bgye (ool
Sligusy cpl il $ (pad LSS (pl ) jgee b 0g 005l 5 05,
Ol e B39 IS oo (gl 4 535 (Sl )0 5 WS o0 Jo )
5 bSanle 5 651 by sloaiigs ol Jolo 5 bl

¥ JS8) ol gy Lo (1 raglSS

ORI 99

Sl g dilaie (S5 g wlidime) loaddl x5 4 b da
P D G (o) Sladigel Sty (6ly hilen culio e
e 28 T e FY B Y Ges 5l 60 paiges TAA Jlo olesls ;5
Sl et SesS S S5 (SSir Siisad e 5,
g oolital b)d yiws oy Sligw) 3l o paiges slr w5590 BB 5
olfiws a4 dx g L () ISE) al cudly y pgey Aiged TV olaws
Ol | 71eS s Sligas 5l (g o paigad Jlo 2 50 (ol I paigas
S bad LSS el ol b iz S oo Slloy diged LS 0 )00
G | s ddiges A Cpead Ol Gas ¢ wd jailwsST olKiws
S el losbe 4y wojlads )0 g Aiged slan,S Sl jo
diged gl u..uLoj Glp iad et (gauails ).Jlj &y
Seigd 2 oS J51s 53 diny b 55505 5] s 5sl sl
Wy b ooly 13 aado Ve ok ((Feolp zlsel Lawg (s3lulaz)
5 <88 3 (Analysette Joo) cgbye Sl SISl 0 diged
Gals ¢09)See FY g (5,80 IO ¢039)Se YO+ (39,500 B
o0 SIS 5 (5 slaz Cats JB10 (39 Sn PY 5 Biges ecsitm Al 0
s 31031 50 0l )d (ganails gl p i b o] 5l (o8 JlaEe g o 03
Micro il JS5,L 5 ofiws J5bs ol i ailsy ) g
Aoy, eiS Some SBLaST 5 cwlidime) lojlw ;0 S9>g0 tEC/XE
sl Lo Dgds (6 S ol C)] Sl ygansST 8 o> Sade b
P8 Sl Gren pegdle 109, See PV 5 (sladiged (e
sobaieds b 0093l Glawdsnn o] Al oad acar oKiws

55 i jl (995mg e S aatie VY olas (31595 lagow) »

avy)

dodso

sl (Sas o ol Ao i) Alea o sbye
el oty g eelidioge, L wda e ola S
Globze Ll jw ddllbe gl oo s il (oonioss
G L, e Jlew [V dcwlbases oSl 5 o)l ogm,
4 oo ool 99,9 (Sl (Jedoianay g Sl il (S
g Cal &ldy ) Jolo @l ol )0 (bl e 0 a5 092y Joles
oz ol b gble Sy 0 a5 GlaigSa o)y M >
0P 8 el slapl e oS Slallas elul p [¥leans mol
s G dygly a8 Al g0 Cans 1 (50 Bae
Lo ole Jsb slogb b oade cul (See (ol b3 @
G5 S5 s 5 plaS p2 odlad 5wl Jole g0 lagl >
S sloJas polud p [0 F Flogi e ol 0 o5 o)l
oy &b o ol Jsb bz 99 e 4 o5 b
P> &he )3 (35 by (o 45 WS (0 0,95 p o0 4 )1 (B0
oo &[5 lowd 3,5 o o g b 6% 5
B8 3 5 oloy b 5o a5 393 5 1) (6508 mae Jole il oatoly
2 Sealndgien 5 (Soiglg e sla Shy 6 S S pogdle 5
NS 9 3 ke S ol WIS e F S ol s35led)ee
Sl Shs or 10 Flowl o1 OF clblug (s et
S S S e R I
Ll 5 dilate (Sealisgis Sloogas g, Lide (ogas s

23 oo Dliga; Jaig fo

5 G (b Sleogas ddlas ol pagh 5l Saa
Ol g ldliaz Bogase 5 555 ol ) j9 slaaiind oot
4 Ol o Gagn b o) alie Sl ol b
5 Afarin [a] ) 5ea 5 Bezi JAl ) Kea 4 Behbahani clalllas
5 Gholam Dokht Bandari aslls 5 [V\] Bagheri J[\-] - Ko
colis o hegn opl @l cwl sl o5 o)l [VY] ) Sea
Srio adlllas 0900 B3gaze 0 )15 Jole p Sl g slaail
9 &g
2 el Gl e Jolgm 5 Ghisle il 53 adlllae 850 dilare
i adllas 5,90 83guome CawdYl .l &dly JLogm b ol oo
Saalssg) SzsS sbase> Jold 355 &5 Cunl a0 S )5 ddg>
locuts g 5l Slel ] 5l jone 3l anr oS 598 20 39,005L0 g 39l
Slgey il () JSD) d9d0 (e 3 by 4 slulasS
ol (Gloslorale 5 Atsnl Sliges) 5| S 5 35 ol clacado
i pyasay kol aiiyd Glize sk z g gleed S oS
39790 g9y Sl 5 (ulidogm, Sl S )15 by (o9
5 o m Gered (Pl @b SRy b il ble )



JOC. (Volume)(Issue): pp-pp, Season, Year

L85 O yg0 ewlidipey lojle oli&..\.l.cj

Siolesl iomed adiges (g9, b A oS el oKl olKiule;
I “_;nglS it S 6‘)-.‘ XRD 4 ‘(_;.41 sbaSl S 6|ﬁ XRF

N
S = sl - A
-")l ..‘-ll .-l’ -n.u .NII .’n.to - .-" g .w
.ﬁlll .'ll .lll .Rtt .‘ll .Ill .'ll. .\01 -Iti. .Qll \‘ll
i 5 - )
I JUPCES PRDER CINE DR JOY JPaar S - gt - _aa /
J {
) > ]
bty A .s--“/;
— »: » J L g
. o E‘,':'Q-" o— '..\ \
S g R X X : ! e
el G el adgatea ol e et e = i
— — ~
~
e
& T~
[ g A
-y —Jﬁ}‘-‘t
E;‘. Sviv
R — e . —
Geo-unite Description Geo-unite Description
Cm MOBARAK FM Mc Red conglomerate and sandstone
Dbsh Undifferentiated limestone, shale and marl Msm Marl, calcareous sandstone, sandy limestone and minor conglomerate
Elc Pale-red, polygenic conglomerate and sandstone Oiiv Diorite
E1l Nummulitic limestone Pd DORUD FM
E1m Marl, gypsiferous marl and limestone Pec Light-red coarse grained, polygenlc_ conglomerate with sandstone
intercalations
Ebt BARUT FM Pems Medium to thick - bedded limestone
Ek KARAJ FM Plc Polymictic conglomerate and sandstone
Ekgy Gypsum PLvav Rhyolitic to rhyodacitic volcanics
Eksh Lower Shale Member Pr RUTEH LIMESTONE
Evav Rhyolitic to rhyodacitic volcanics Pz2tlbv Basaltic volcanic tuff
Evbv Basaltic volcanic rocks PZig Undifferentiated lower Paleozoic rocks
sl Undlffc_erentlated unit, composed of dark red Qiiv Diorite
micaceous siltstone and sandstone
Jd DALICHAI FM Qm Swamp and marsh
Jk KASHAFRUD FM Qs Unconsolidated wind blown sand deposite including sand dunes
J LAR FM Qtl High level piedmont fan and vally terrace deposits
Js SHEMSHAK FM Qt2 Low level piedment fan and vally terrace deposits
K1l TIZKUH FM Qt3
K21 Hyporite bearing limestone ( Senonian ) Qtiv Andesitic tuff
K2plm Thick - bedded to massive limestone ( Qubv Olivine basalt and basalt related to Bazman Volcanism and partly
P maastrichtian ) related to Taftan Volcanism
Ktlbv Basaltic volcanic tuff Qviv Andesite to basaltic volcanics
Kuij Upper cretaceous, undifferentiated rocks TRel Thin bedded, yellow to plnklsgggglsllaceous limestone with worm
Kvbv Basaltic volcanic TReig ELIKAH FM
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LR Conglomerate and sandstone Tvbv Triassic, andesitic and basaltic volcanics
URi Red marl, gypsiferous marl, sandstone and
Y conglomerate (Upper red Fm.)
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