Tishreen University Journal for Research and Scientific Studies - Basic Sciences Series VVol. (46) No. (1) 2024

Some Characterization of Glauconite

in Syrian Coastal Phosphate
Dr. Ahlam Ibrahim*

(Received 10 /12 /2023. Accepted 17 /1 /2024)

O ABSTRACT 0O

The aim of the present study is to characterize the glauconite grains associated with the

coastal chain phosphate that distinguish them from Palmyra phosphate <and to compare

them between the three sites where it is spread :Ain al-Tineh <Ain Lillon) south of the

Haffa area «(and Qalaat al-Muhalaba) north of Qardaha.

To achieve the objective of the study «a group of samples were collected from the study
sites and microscopic thin sections were prepared, that were studied with polarizing

microscopy in the laboratories of the Department of Geology at the Faculty of Science «
Tishreen University .The shape and color of the glauconite grains were compared at the
three sites .The potassium ratios were compared between the studied sites «which was

analyzed in the laboratories of the Atomic Energy Commission — Damascus.

The sedimentary medium in the coastal phosphate environment was suitable for the living
of microbes and bacteria <working to stabilize the trivalent iron, aluminum and magnesium
forming the characteristic green slurry of these grains in the first stage <then the microbes
work to introduce potassium into the crystalline structure of metals and organic matter.

Keywords: Glauconite, Phosphate, Syrian coast.

Copyright -Tishreen University journal-Syria, The authors retain the
copyright under a CC BY-NC-SA 04

*Associate Professor, Department of Geology, Faculty of Science, Tishreen University, Lattakia, Syria.
Email: ahlam.ibrahim@tishreen.edu.sy

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
11


mailto:ahlam.ibrahim
mailto:ahlam.ibrahim

Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

osad) Jalad) cliugd B cuigSolill (ailad (o
"l a2

(2024/ 00 / 00 & il 33 .2023 / 00 / 00 g1ay) fb)

a uaa-h O
oo Lo Dadty Al Adalud) Alulull lansdl Al cpn Slall e Cag s Ll Auball e Caagll
(Rind) Aady agin) Gl e sl Gt Lo i ) AUl o Leliey cgpasil) i
(Al dady Jled) dulleall dali
el Caa dppene @i Lo Comng Auball ghlsa G Clisml) n desens Ciren Al Gian Giad)
& S Solall il by JSE Aylhe s L apd Amals caslall IS 8 Lagloal) and i 4 olEinY)
(Bed — A AL A5 plie b ALISS 5 (5305 g ynal) dlpall (o psandisdl Can A3lie cas AN adlsall

paal) i e Qe Ly s Sae i) Ledle IS Alalid) sl il e il By (8 sensd) Jans )
dawi & V) Al 3 clal) odgd Gpeall padl) DL ASEe aspairally asialls sl DG
Ay geaal) salally ollall 4yl Ad) e o sanligll Ja) e cilys Saall

csndl Jaludl eclingh o Ssle Lpalibal) clalsl)

JECINEFR
CC BY-NC-SA 04

ol Case il Gy Oliall Ly gyse —ppdl Axala dae

*

@tishreen.edu.syahlam.ibrahim

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
12


mailto:ahlam.ibrahim
mailto:ahlam.ibrahim

NN ol Jalud) i 3 s Il (ailiad (any

- -

tAadla

clhias alaiinl L ey (Gyie samdl i g GesSla" A Y] S e SR anl Gy
slale J8 (o iy A il 2pu¥) ) @y3al) mdW1 I s 38 SV Onine B CuiSile
(Jarrar ef al., sysise Ayl elpind byra Gl dgas o Jus coaslsiyse Al e Il cljlal
2000; Kim & Lee, 2000; Chang ef al, 2008; Mei et al., 2008; Huggett et al., 2010).
Al il e s SR S e Al il G5 e e AY) Gl Cut SRl e (5K Lgaan,
(1 Jeal) clidall A5 by @l

(a) i(b) ()
E a b % /," - AA

o | LR 2 & &
T R Ak
2 iy

S|

3.5nm

ﬂr\ag uﬂ
Glauconite Berthicrine g — V‘ _) ﬂ ﬂ = "\g

Y tetrahedron

[7 octahedron ? /a /a

QO interlayer K Glauconite Berthierine Berthierine Chamosite

.(Tang ef al.,. 2017) cuisSsial) il dniliall Al g (1) Jeid

b é

|3

Gl Al Sl g5 e (m deal e sl pdiall b ALl bl sl e ccu Sl
oo dagia ala e a1 Glely (e Gfingiin Jali)) (e D o3gd Ll dad) (S5 LAkl sl
(AP, Mg"™?) 4550 e sanall (g0 435S angY) bl
56l G Lae cans¥) Sl (8 0sSladl Jae Bl asine g1 Jay (85 LyjeS Alalaie 2l o0 0588
cligall o (Na™ ¢ K)ol dpalal ciligslS dayy ) oo 1aas il il o e 8ya b A
lia b sV @b (e ki 14.3% ) 4.2% Jae Jag o 4 assiasl) olb s Selall Al
adlse paen poaal Cuny Ainge CilipilS byl 43S e 855 A AL sl g el gl clely
Gumy ladall G elall ligga (my Jan a8 Lilode Sl 8 plpal) (amy old GlD gas 250 slan i<l
LYl Al Sl iy s Sl (o ol elally psanlisdly e il ()5
S ally (Fe™) DA yaall clisd (e e an V) 4l lsdd) 3 asiaslV) Jae Jay 28 Gl
Fange lisilS JIas) 85y LeleShy Al 3 Aumpall Al 8 Lty Gy Laa (M) pspiadly(Fe™)
cilindll 3 a1 sl (C87) asadllly (NA') aspsealls (K') asplisdl clisd Jie cilidall e
P LS S lall Al Sl Axpall sl Gl
«(K; Na)(Fe™; Al; Mg)y(Si; Al)40;0(OH),

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
13


https://www.google.com/search?sca_esv=569682931&q=%D8%AC%D9%84%D9%88%D9%83%D9%88%D9%86%D9%8A%D8%AA+%D8%B5%D9%8A%D8%BA%D8%A9+%D9%83%D9%8A%D9%85%D9%8A%D8%A7%D8%A6%D9%8A%D8%A9&sa=X&ved=2ahUKEwjAwJGJgNKBAxX3QUEAHV_kDOIQ6BMoAHoECDEQAg

Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

O eeadsalll CunSelall S5 8 (3-9%) (e KoO A i i ((19-25%) o F@203 (s5ias s
Apmie gl agsat Sl candg ) e iy ga5 ((Odin, 1988) (Sla isi) pmal L)) jiae yumal 3l
¢Sl ca s SI edlsSh o saliyl Jia 30l il pualiall (e Sl o elly caila ) S lall (g5iay
Ay s ol slly @ palisl)

Paxiuld o) o 4l el cclbilainaly sl mplil ol (oS Geal cusSlall ISy
Al e paat Ke Sl e Aie B st — asmalind) AdHk

O Y ol e SIS Nl (el 850 LY lpeati ) cllal) ST aal cun S lal) ey
oSl 138 Jai Lagy deaiivadl (a1 algalls L5y Jrantll il pimativens 52as) o DS Taae G 3 s
cormhall S 13g) Al patliadd) o Les danall e Lghiaad of oSay Al clyslll 4 jee agall e el

Elsall O leilias cAalalull Aulul) Cildvedl Asihhall Cun Sslall Sl Cinass o Adladl Auhall e Caagl)
Adleally sl e Al et L iy Al DAY

r0dlgay Ciadl (gihka
Al Aihia Gailadg adge —1
35 s lgie 2xi AEDU Aae (e il L) cdplalud) Alalull sl sasid) e 3iliu gl Gl gil) 1
O il eiall (& QB Dl cpes ol cue tadlse DG ) andls Adall Tide o il S5 oS
rllaay) o @lldg (2 IS Aalajill dad) e el eiall 8 a8l Adlgal) dald 5 (Aiad) dad)
N: 35° 307, E: 36° 2" 30™
N: 35° 357, E: 36° 07 30"
oY bl ) Alald) Zsliill laZagil) see 35m

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
14



sl sl Jaldl Cilinesh 3 S lal) (ailiad (s

A

.
o on

i3 o [

1:50000 (e dafajal) dad) g Adal) dad) cha giat duagigaal) dda il (2) Jsa
(1978 cQeAl Sy 1979 GsAls W)

S (e lalgine A gige S (he cligill e i ued 341 35

Sl pailad sy e ) Al 2

e b b sl (ke 8 ol cg ol el (e gise S Biaas Apsgne il B paad
AL a2l Eyppnal) will Ay 5 o dmaln cosal BAS Linslpsnll a3 ol bl
.SCOOP-35 ¢ (s dypanall mildll yypeail el 2530

F R gl

tial) Jaad) Ao -1

Lma e (sl ey A58 (o) Al dilaie Jles b Calliny ) ALSE G Teda Ololsall) Gl Jiay
canll 2kl ey aadle Glagiia e Al Jlolls Sl il A AdiyShesy

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
15



Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

bl (e Ayl e Y Isle s o I ol S e L lenye T T inidl ol (S
o Slall a8l Jlay

(il e Glny i CuSudlign (e sl oda e Calli (Lllgall adie) OB Cgall ) W
Adall Adajla s iy (e Ay il il sl Aiad) LS Al e e Gl ae e Sl
san ge o(Osld (pe) Auball Adhic oy st Jedll (e GBeadll ) cale JS5 (Gilall 1 ) daad
ek LS o(ddlgal) Aald) Al Ailaie Crgin b mpmns ASLeud) 08 5 Al Aaa)) dSlaw b (mliad
(3 JSall) Ay yal) glsall 8 adaiall slalias

N agl e NE I addlgall S
60m
| L4 /
T T . :_——;
- = - 1\ = “ I o=-1 3
e (at S ndlilcrs Y- Rkl -7
Somf——T 2= 7 3] Vio[7) e e
Y g ¢ v )
- 1 - l -
01 0"? }_I AN )
o r‘][[' ‘I | - IF nY l l
30Km

iy ey e A E) ST IS e B et o E At (5T e (ST S e 5
Atan e i [ Chosie 5] ey yia dSIFR] ool Cliadia (7] A d[T] Cliwp[T] < S

(Alal) pdeie) Aalil) dad) Jladiy (Al cue (ool cpe) Adad) dady cugia b lilalel) (3l Bl (3) Joi)
fgpiall Jand) dpi -2
Gl 3)gem alagy @Al i Sl (e lgine Alaad T adlgal) (e )] dyeaall @l Al cos
SRl il aaag Bl O Ladly L (Baioumy ef ale 2020) bl GlilulSll jae 8 dale bysa
CansSlall ol O ) A8l (4 JSa) aaY) Gudsall b leana Lehe (o ST Allgal) al8 adse b
Famat 30l ae ak psselisd) 55 ) Cam casalisll ble o SUby Glld Sy Alleal) b Bl culs
.(Huggett, 2013; Odin, 1988) wusisSslal)

Ky el glgall B Agiliangil) cilasagill Alias & g iy (4) Sl

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
16



sl sl Jaldl Cilinesh 3 S lal) (ailiad (s

gl Bptice 5l BHES Gagead 13 (83 umdl ) Gl emal oo 13 Wbl slal duaa s Sl 058
Ll claall e 5 gl Jual (e sale Lpamny danill) JSEN dyanl o daall dadiiiall e il (55
B i e sl (8 Jaal (e (958 — Ol Sl Giany 8 B3 sall dee Ul 30N B Silaal)

2T Gaed ) g Fe' a4 3 A eS8 sanll ol 1S e i SH 5) aiay
o oo Ui Fe™ ol e 1S (gmy Al anlp )l 8 cansSolal) o S paally ehpadll 4kl
Aoy X ol ey L Aaall gl ol Ay Lald pay pma¥) gl Gl Gy (Gl a3l
.(Odin and Matter, 1981; Huggett, 2005) asulisdl (1o Wlginal cliall s3] Caliaall ALl S 5illg 3)) )
il el 585 e Jpmal) B el Qi) Ui alasinly K il saliol) jemie 585 (ol N
eJatll 138 A dallee < L(Ba/KG) aS/Sal el elady) LLal sasls xnbll & ledy) Al
e Yy A yad) clial) 8 (KT Ba/kg = 32.3 ppm K| (PPM) saas asenlisd) 585 s o Cas
Gl il CBlalaa alasiuly @llg ((Ghadeer, 2017) (Ba/kg) esil eledy) Lladll clasy
(JAEA, 1988) 4, ) asUall 4 all Sl \gied

@sind Alleal) adse e G aai (5 JSAll) Augadl BN aBlodl G (PPM) b asaulisd) ad A5)liay
st ae Tl iy aaty Lo g Al e e & (sl cpe e Ll caanilisdl e LY ol
sl 538 Slie b cls) ety Lgasans (pssiallls pspiinall aanlly o ssslipl) ClSili) a s ll) 3l 35n

K (ppm
8000 (ppm)

7000

6000

5000

4000

3000

2551.7
2000
1000
54, 78484,511 25,
(Galdl das) Ga) Aahal) ddhia L& (PPM) b agsaligsl ad jgdas i (5) Jeid)

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252

17



Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

chndl o aplipl ciliph s abadl <) Solatl Cuw sl slie 536 oo pamlinll Ll iy
IS ) Jsasll iy i ok ol 1Y) ddass SLany) Adee o5 3 Ly adl olias )l o Jualdl
Gl Gp Al Alage KoO o sl caiandl el oSy L sSlall S llite-Fe o5& &l cJelal
Sl iy Fe03 5 KyO (e dmddaddl cligiadl <l .(Meunier & Albani, 2007) cuiSeud)
.(Baioumy & Tada, 2005; Baioumy & Boulis, 2012) Fe;03 5 Ky0 (aliail aa cus S slall
reugSolal) Jes 4) -3

AL Gl aag pran dVAll GlESY G seds oS0y dish el Dume Bl can €l sl cals sl
Jpadl dgms of Gl agie) ysanll LR ae pLE) dnlad e casling ) 1 Jual ge Gaanl
day Pl i laall cblil dgliall aniyy ALl 4uSH s Ol e (Sl 5y Ay suanl)
camsy 132 2 day s Jane ge (100-300M (s Les oLl (o mli) Alam Gy Ay 3 sl s gl
.(Wiewidra & Giresse, 2001) saill ¢l (1o asamslisall sl JUily Cagi sl st sall

Jilais donaill 038 il SISy cun Sslal) o (Fe™) dpanll oyl e (Fe™) smand) oppl s saly &
) Appmall Ll Apg)l) apaal) lagiyy Sl Jie Aaladl A5l lE A ey Sy ey irall (gsinall
g Y Baad Cud By 0S8 il Slaey)

afigd) Jio 1Sl chlal a0 slanl cildee S DA A 5% sladll aage (sl 18 Sl
Guuiill Jare 58 G g lagyl dangie Cigplay Alaa dypan A (B Cughysaiigall Jie jliard) il
LA U el (il s Sl 385 1 sl e ASGate adl olias s Ly

L zsbiny Sl L) 2layys dgsaan) alsall lob anldii gy & (8 2l sl Gl (e O3S 585
= GV (EN) gl sausY) sen Lo ity 8 (N 7 G (PH) mapuedl 01 5l conpsned) 0sd S5
Agisnas AlSHe I Anaal) LSl aap duay il 0.20

Laidie jadll ol 4 Ale Sic Feo Ke Mg clisiilS (e dadipall clySilly 4ygaaal) daliy) ciyie
(Bansal ef al., 2020).cus S lall 5% el i< 8 (Ldall) alaill call & e DA Y
Cligl Ualisss asmias¥1 lal Jeasy Uae dyysll 48080 Talga) il iy milia G asmalipll JIaa) G
Gliga G & bl oda JAS Cis caagy) Glild dida mla asieglV) Gl @any ol
AN LYl il Alee i Glliyy el psmslislly Arpliall I il o Sl Baia Caigly)saiise
Do b bheS ddlae B o A0 ol dllugy Al oS hlly waall e ahes s
.( Banerjee et al., 2012) CuigSglall (o5 dnalal 3ala praal Cun cAaslall Ao gie Alaia A8y B 4yp 56 DSy
e s A35Sal) Sl S dliat ) i Ally el il Al Gyg I lall gt dlee 2023
Alal o lall dlalal) Gldall aladl PBlals ol canill dlae iy ¢cally il Shalie () oSl 4y
.(Triplehorn, 1966) zualill ¢ < Slall 4uaS (g ayys Adalial) liadall sale 43S (e Jliy Lo o saualisll
S a3 GV sl Ayt DA Gl A s S aaall (al Gy S aaad) ol of ey
Ainy zgiball saall 8 dliall ) wualse ) Akl (glaal) ge S paadl 05l JEy Cus sl
-2 dal) Canlsy 038 Cumansis culling «usald ile aas Gl A o Aadii Gl Gau i

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
18



NN ol Jalud) i 3 s Il (ailiad (any

Jie oal dlsa S DLyl dplae @l Sl @S e dlasae umi¥) dogl) qandsy (g5
2ulST A Calaal f e dse L e capuadl€l) i€y AR cpalaall (anys Cuplls 53S0 ¢Sl
s dplad Gllgad daplae JSLs Llays d)ll Glually Gldu gl Gl 5 capaal)

alie ()5S55 dale dutd 568 i) e A3l el 8L Y A8ES (S Sl dlaal o)
om Sl M jlasd) aas e caisSole Gl aag By Bpiaay Byvive Alsiias deels Ak Gl
RERTION TR S I |

Nsa) Clpdia A o canSlally de IS ) it il o Bboa ik B o CunSlall a8
Lo Llles e sl Ay Al Alingd b€ A ey cculpaiall Calaal b ol 4y)a¥1 Glaall il 8 (480l
LAl Sy Aandally Aalayll lidal) ae Alatie oS glally Aall lial) aa g

) cudin o Jasd eLyiSss il See Gl Ledle IS Adaludl Llins il a5l Ay 8 gapensd) Jansl
Slo @l Saall Jaxi & (A1 Asjpal) 8 cliall s3] Saaall sV I A1 grhaiially a el )y D0
J<in 4l (Baldermann et al., 2013 jaial Wiy suasll salally culylall 4ol Al paa asslisd) )

¢(6) JSall 8 mimge g LS (A Sl il

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
19



Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

.(Baldermann ef al., 2013) J& (»a dajilall cuigSelal) JO&i 401 jekay Jakada (6) Joid)
hadsi o ey Lea Aygiant) sgal) PH (o ST il PH (58 G Lgant) $alall Ay ual) 520sY) cililes —1
salall pH g LEGY oas 138 400l A8dal) Crads ageaaligall Conlli pa () e ciball g agand) Jdlall JO&S of g L) —2 ccilyg Saall

5alall PH £ LY (g4 138 LA1A Al Craa pgpaalinal) Canli e cclaall i) DA J5 o5 g U] -3 iy guuplly 4 jlia
iy gasslly A5

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
20



NN ol Jalud) i 3 s Il (ailiad (any

Sl 20l Lo e 3] lsel) Apaill e e 08 3l A o ol e gl of Sl eal
OSar iy limil) 4ai dpale) Slaent ) i S olll A Aiised Cilaead AU shundll N
gl Al il IV aal e S S5m0l )
3ay Yla Dalaws e Jrng (liseilly psanlisd) Ga CansSolal) (g5ine) nsSslall S5 el Sl o
ol JAG By Sl b ol Gl i (3 Taa) @l Bl S 3 dsnsall lisd
.(Rakesh et al., 2020; ZORB et al., 2014; Shekhar et al., 2020; Manning et al., 2010)
ef al, 2022; ) clal Joeall Jiall Lt 5ol b Ll G Silal) 6 aally a5y 2ol
e edly ) Zalmyl . (Cakmak ef al, 2010; Ishfaq Eskandari, 2011; Rout ef al, 2015
Loo il el Gailiasll 55 aula (5Sa5 o 2o Jamy Casi sl o e s punll Ll gy 0]
sy cAuliall Ll g8 Slaas Apshll e Bliadl e 5080 4l Aol Al 5ol ) op 525
Al yylsall @y Bhlial 8 dals dpeal Jesy 135 . (Rudmin, 2017; 2019) cbla) jsia sai s
Lo Jenn cilall &l Zaglally cadliall (5o,<0) JSEN o) A Zalial Cagylall DA 5350l
.(Kalinina et al., 2023) de)) ) & 2ladindl daypey bl dlee ledany Lee cdysill (3 lenass

tGluagilly clalitiuy)

cendl Ol Al s Slall il e Adaludl Alulud) 8 cilau il w3855

Aald wise ) asiall s (Osbd e A3l (ne) (aBse (A L) (e oladWL Anlin gl cilall 33 Jlagi-
A Solal) lall a1 ol e 880l ae ylall B8 ¢(Adleal)

olaily (Csld cpes Al (o) Jledll (e oladVWl Ann Slall clial) )i 30L) ae asmalisll Ao alagi -
(Al Aal8 a8sa) aginll

il 2lSY) e lalgine Auhs 2 sSlall cball Lluali by Sl oas

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
21



Tishreen University Journal. Bas. Sciences Series @ 2024 (1) 232l (46) alaall &l alall 355 Gasls Alae

REFERENCES:

BAIOUMY, H., & TADA, R. Origin of late Cretaceous phosphorites in Egypt. Cretaceous
Research. 2005, 26(2), 261-275.

BAIOUMY, H. M.; BOULIS, S. N. Glauconites from the Bahariya Oasis: an evidence for
Cenomanian marine transgression in Egypt. Journal of African Earth Sciences, 2012, 70: 1-7.
BAIOUMY, H.; FAROUK, S.; AL-KAHTANY, Kh. Paleogeographic, paleoclimatic and
sea-level implications of glauconite deposits in Egypt: A review. Journal of African Earth
Sciences, 2020, 171: 103944,

BALDERMANN A, WARR LN, GRATHOFF GH, DIETZEL M. The rate and
mechanism of deep-sea glauconite formation at the Ivory Coast-Ghana Marginal Ridge.
Clays and Clay Minerals. 2013 Jun 1;61(3):258-76.

BANERJEE, S., CHATTORAJ, S. L., SARASWATI, P. K., DASGUPTA, S., SARKAR,
U., & BUMBY, A. The origin and maturation of lagoonal glauconites: a case study from
the Oligocene Maniyara Fort Formation, western Kutch, India. Geological Journal.
2012, 47(4), 357-371.

BANSAL, U., BANERJEE, S., PANDE, K., & RUIDAS, D. K. Unusual seawater
composition of the Late Cretaceous Tethys imprinted in glauconite of Narmada basin,
central India. Geological Magazine. 2020, 157(2), 233-247.

CAKMAK, I., & Yazici, A. M. Magnesium: a forgotten element in crop production. Better
crops. 2010, 94.2: 23-25.

CHANG, S. S., SHAU, Y. H., WANG, M. K., KU, C. T., & CHIANG, P. N. "Mineralogy
and occurrence of glauconite in central Taiwan." Applied Clay Science 42.1-2 . 2008: 74-80.
ESKANDARI, H. The Importance of Iron (Fe) in Plant Products and Mechanism of Its
Uptake by Plants. J. Appl. Environ. Biol. Sci. 2011, 1, 448-452.

GHADEER, A. Geochemistry of Uranium and Thorium in Phosphate of Syrian Coastal
Range (Al-haffeh and Querdaha Sheets) And Their Environmental Impacts. Thesis of
Master Degree in Applied Geology, Tishreen University. 2017. p.74.

GIRESSE, P.; WIEWIORA, A. Stratigraphic condensed deposition and diagenetic
evolution of green clay minerals in deep water sediments on the Ivory Coast-Ghana
Ridge. Marine geology, 2001, 179.1-2: 51-70.

HUGGETT, J. M. Minerals: glauconites and green clays. Reference Module in Earth
Systems and Environmental Sciences, 2013.

JARRAR, G.; AMIREH, B.; ZACHMANN, D. The major, trace and rare earth element
geochemistry of glauconites from the early Cretaceous Kurnub Group of
Jordan. Geochemical Journal, (2000). 34.3: 207-222.

KALININA, N., MAXIMOV, P., MAKAROV, B., DASI, E., & RUDMIN, M.
Characterisation and Environmental Significance of Glauconite from Mining Waste of the
Egorievsk Phosphorite Deposit. Minerals, 2023, 13.9: 1228.

KIM, Y.; LEE, Y. I. Ironstones and green marine clays in the Dongjeom Formation (Early
Ordovician) of Korea. Sedimentary Geology, 2000, 130.1-2: 65-80. KIM, Yongin; LEE,
Yong Il. Ironstones and green marine clays in the Dongjeom Formation (Early Ordovician)
of Korea. Sedimentary Geology, 2000. 130.1-2: 65-80.

MANNING, & David AC. Mineral sources of potassium for plant nutrition. A
review. Agronomy for sustainable development, 2010, 30: 281-294.

MEUNIER, A., EL ALBANI, A. The glauconite—Fe- illite—Fe- smectite problem: a
critical review. Terra Nova, 2007, 19.2: 95-104.

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
22



NN ol Jalud) i 3 s Il (ailiad (any

MINGXIANG, M., MENG Q.N, & GAO J. "Microbial Sand Chips in Transgressive
Sandstones of the Precambrian: An Example from the Late Paleoproterozoic Dahongyu
Formation at the Huyu Section of Nankou Town, Beijing, China." Earth Science
Frontiers 14.2. 2007: 197-204.

ODIN, G. S. & ALBERT, M. "De glauconiarum origine." Sandstone diagenesis: recent and
ancient. 2003: 121-151.

ODIN, G. S., & MATTER, A. De glauconiarum origine. Sandstone diagenesis: recent and
ancient. 2003, 121-151ISHFAQ, M.; WANG, Y.; YAN, M.; WANG, Z.; WU, L.; Li, C,;
Li, X. Physiological Essence of Magnesium in Plants and Its Widespread Deficiency in the
Farming System of China. Front. Plant Sci. 2022, 13, 802274.

RAKESH, S., Juttu R., Jogula, K., Raju, B. Glauconite: An indigenous and alternative
source of potassium fertilizer for sustainable agriculture. International Journal of
Bioresource Science, 2020, 7.1: 17-109.

ROUT, G.R.; SAHOO, S. Role of iron in plant growth and metabolism. Rev. Agric. Sci.
2015, 3, 1-24.

RUDMIN, M.; BANERIJEE, S.; MAZUROV, A.; MAKAROV, B.; MARTEMYANOV,
D. Economic potential of glauconitic rocks in Bakchar deposit (S-E Western Siberia) for
alternate potash fertilizer. Appl. Clay Sci. 2017, 150, 225-233.

RUDMIN, M.; BANERJEE, S.; MAKAROV, B.; MAZUROV, A.; RUBAN, A;
OSKINA, Y.; TOLKACHEYV, O.; BUYAKQV, A.; SHALDYBIN, M. An investigation of
plant growth by the addition of glauconitic fertilizer. Appl. Clay Sci. 2019, 180, 105178.
RUSKI, R., Geological map of Syria, scale 1:50.000, Al-Qardaha sheet, Damascus 1978, 25.
SHABU, Y., Geological map of Syria, scale 1:50.000, Al-Haffa sheet, Damascus 1979, 40.
SHEKHAR, SAURABH, S., SINHA, S., MISHRA, D., AGRAWAL, A., & SAHU, K. K.
A sustainable process for recovery of potash fertilizer from glauconite through
simultaneous production of pigment grade red oxide. Sustainable Materials and
Technologies, 2020, 23: e00129.

TANG, D., SHI, X., JIANG, G., ZHOU, X., & SHI, Q. Ferruginous seawater facilitates the
transformation of glauconite to chamosite: An example from the Mesoproterozoic
Xiamaling Formation of North China. American Mineralogist. 2017, 102(11), 2317-2332.
TRIPLEHORN, D. M. Morphology, internal structure, and origin of glauconite
pellets. Sedimentology, 1966, 6.4: 247-266.

TRIBOVILLARD, N., BOUT-ROUMAZEILLES, V., ABRAHAM, R., VENTALON, S.,
DELATTRE, M., & BAUDIN, F. The contrasting origins of glauconite in the shallow
marine environment highlight this mineral as a marker of paleoenvironmental
conditions. Comptes Rendus. Géoscience. 2023, 355 (S2), 1-16.

ZORB, C.; SENBAYRAM, M.; PEITER, E. Potassium in agriculture—status and
perspectives. Journal of plant physiology, 2014, 171.9: 656-669.

journal.tishreen.edu.sy Print ISSN: 2079-3057 , Online ISSN:2663-4252
23






