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Abstract

This study was conducted during 2023 on soil profiles in Lattakia Governorate (Syria),
composed of different parent materials, namely serpentine, gabbro, peridotite
(belonging to the ophiolitic complex), and marl (belonging to sedimentary formations).
The aim was to determine their mineral composition and study the effect of mineral
composition on some soil properties, alongside the degree of weathering of soil
profiles. The mineral composition of the soil profiles varied and was primarily related
to the differences in parent materials. Primary minerals dominated the mineral
composition of the horizons of profiles formed on ferromagnesian rocks, while the
mineral composition varied in the horizons of profiles formed on marl, depending on
the impurities accompanying the limestone rock, with a great majority of calcite
minerals. The type of mineral composition affected the morphological characteristics
of the soil, such as color change. Most profiles of the ophiolitic rocks took on a red
color because they contained hematite, while the light color prevailed in the profiles
formed from marl due to the dominance of calcite minerals in their composition. The
presence of montmorillonite caused some cracks in the profile containing it. Soils
formed from ferromagnesian rocks were characterized by a low Ca/Mg ratio compared
to other soils, due to the richness of their mineral composition with primary minerals
containing magnesium, leading to the dominance of exchangeable magnesium, while
the calcium cation was dominant in the soils formed on parent material rich in calcium
carbonate.

Keywords: Mineral composition, Parent material, Coastal region, Soil classification, Soil
characteristics.
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The profiles are distributed on the facies map of the study area, with facies description and diverse
vegetation.
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Parent material Altitude Land cover Coordinates Profile
(m) (N/E)

Serpentinized 256 Pine 35° 46' 35° 50 P1
Peridotite 50.000" N 00.000" E

Peridotite 81  Muyrtus - Pine 35° 46' 35° 54" P2
40.000" N 00.000" E

Gabbro 235 Pine 35° 46' 35° 54" P3
30.000" N 30.000" E

Gabbro 245 Pine 35° 32' 35° 54' P4
30.000" N 30.000" E

Marlstone 100 Olive 35° 35' 35° 53' P5
00.000" N 30.000" E

Marlstone 18 Olive 35° 34" 35° 48" P6
30.000" N 30.000" E

Studied profiles were distributed among the coordinates: 35° 40' 00" N -35° 50' 00" N.
E — 35° 57' 00" E. Parent rock of studied profiles differed between ophiolite rocks (P1, P2, P3, P4),
which formed under forest vegetation cover, and sedimentary rocks (P5, P6) which formed under
agricultural land (olives).
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Diagnostic Horizon Hcl Structure  Color Color Depth H P
Horizon Boundary Effervescence (Wet) (Dry) (Cm)
Mollic GW 0 3.M, GR 10YR 10YR2/ 15-0 All P1
2/1 1
GW 0 2,M,GR  7.5YR 10YR 25-15 Al2
2/1 2/1
- 0 - 10YR 10YR 80-25 Cr
2/1 3/1
- - - - 100-80 R
Mollic E. G,W 1 1,F, GR 25Y3 2.5Y3/3 20-0 A P2
1
1 1,F, GR 25Y3 25Y3/3 45-20 C
/1
1 - - - 100-45 R
Ochric E GW 0 3M,B 5YR 5YR 4/4 20-0 A P3
4/4
G,W 0 3M,B 75YR 7.5YR4/ 35-20 C1
4/4 6
- 0 ROCK 5YR4/ 5YR5/8 70-35 C2
8
Ochric E. G,W 0 3,F, GR 7.5YR 7.5YR 5-0 A P4
3/3 4/3
Axrgillic H. C,SM 0 3,M,SBK 5YR 75YR 40-5 Bt
4/4 3/4
- 1 3, M,SBK 25Y 25Y6/4 75-40 @
4/4
Ochric E. GW 3 1,F,GR 10YR 10YR6/ 25-0 A P5
512 2
G,W 3 2,C, B 10YR 10YR6/ 45-25 AC
5/2 2
- 3 ROCK - - 100-45 C
Anthropic E. G,W 4 3,M, GR 10YR 10YR 15-0 Ap P6
3/1 4/1
G,SM 3 2,M, ABK 10YR 10YR 70-15 AC
4/2 512
G,W 2 3,M, ABK 10YR 10YR 130-70 C1l
5/2 6/2
- 2 3,M, ABK 10YR 10YR 160-130 C2
6/2 6/2

P. profile E. Epipedon, H. horizon.

Structure: 1 weak; 2 moderate; 3 strong, F fine; M medium; C coarse; B block, GR granular, ABK
angular blocky,

HCI effervescence: 0 none, 1 slight; 2 moderate; 3 strong; 4 very strong.

Horizon boundary: W wavy, G gradual, SM smooth, C clear.
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Microphotographs of thin sections showing alteration of ophiolite rocks:

Ultramafic rocks: Serpentinized peridotite (P2, P1) with Ol: olivine, Opx: orthopyroxene,Sp:serpentine
Mafic rocks: gabbro (P4, P3) with serpentinization of coarse grains. Ol: olivine,Pl: plagioclase, Opx:
orthopyroxene, Cpx: clinopyroxene, Sp: serpentine.

Sedimentary rocks: Marlstone (P6, P5), showing the presence of calcite mineral, with organic
components (fossils) with iron oxides, in addition to cement materials of carbonate or clay compositions.
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Forsterite
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Fayalite-Augite-
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Quartz- Kaolinite-
Fayalite-Augite-
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Calcite-Enstatite-
Saponite-
Montmorillonite

Calcite-Leucite-
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Montmorillonite
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Fayalite-Forsterite-
Enstatite-Hematite-

Fayalite-Forsterite-
Enstatite-Hematite-

Fayalite-Forsterite-
Enstatite-Hematite-
Quartz

Fayalite-Forsterite-
Enstatite-Hematite-
Quartz

Fayalite-Hematite-
Quartz- Kaolinite-
Ilite

Fayalite-Hematite-
Quartz- Kaolinite-
Ilite

Fayalite-Hematite-
Quartz- Kaolinite-
llite

Calcite- Quartz-
Philipsite-
Gismondine

Calcite- Quartz-
Leucite -
Montmorillonite

Calcite- Quartz-
Gismondine-
Enstatite

Calcite- Quartz-
Leucite -Enstatite

The minerals that make up the soil horizons are similar to the mineralogical composition of the parent
materials in the majority of profiles, and most of them are primary minerals that are easily exposed to
weathering. The presence of these minerals, in addition to calcite, in the profiles formed on limestone
rocks, indicates that the profiles are newly formed, and that the process of weathering and transformation
of primary soil minerals is still in its early stages.
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G olsine Jemg 38 Q) Hodall el QST V) S o IS 8l e BBV (ggima Jas)
psandl€l) tel o anity) Wialls (P1 adaiall 3 0.84% a5 (V) san Dijuinag pudl) siall s
28-49.18% ¢ el Canglig BandS Jual sale o ASaal) il alalia 36T 3 )
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SiO, Al203 Fe203 MgO CaO K20 Na,O Horizon Profile
%

46.24 7.26 18.16 14.7 3.36 0.2 0.11 All P1
46.30 7.14 18.3 15.7 3.44 0.29 0.15 Al2

47.50 6.87 18.30 17.33 2.52 0.4 0.1 Cr

36.45 1.65 9.38 31.65 0.84 0.06 0.01 R

47.02 14.36 11.51 9.57 7.67 0.26 2.86 A P2
47.16 14.21 11.61 9.66 6.42 0.3 2.76 C

48.25 15.46 10.63 8.7 7.8 1.78 0.59 R

48.40 12.75 8.58 9.47 7.57 0.7 0.4 A P3
47.25 18.48 8.78 10.28 5.60 0.17 0.15 C1

52.10 13.37 8.3 5.04 9.53 0.4 0.2 Cc2

47.08 19.75 7.58 8.46 15.40 0.28 0.24 R

12.45 13.58 39.51 5.47 8.64 0.26 1 A P4
14.01 16.82 39.29 441 7.46 0.17 0.88 Bt

11.23 6.51 44.32 10.51 10.09 0.00 0.78 C

29.22 9.17 7.95 6.83 39.2 0.38 0.24 A P5
20.31 7.99 6.79 5.91 49.18 0.3 0.21 AC

32.94 10.06 8.55 7.35 36.17 0.41 0.24 C

36.96 16.2 7.75 4.94 28 0.49 0.27 Ap P6
34.62 16.72 7.52 4.2 31.29 0.46 0.27 AC

33.52 16.49 7.18 4.12 31.05 0.53 0.27 C1

34.18 15.58 7.93 5.38 29.8 0.41 0.3 C2

The percentage of SiO; increased in most of the profile horizons, considering that the soils were newly
formed, the percentage of magnesium oxide (MgO) increased in the profiles formed on Ferromagnesian
rocks, while the percentage of calcium oxide CaO increased in most of the soil profiles formed on
sedimentary rocks The percentage of Fe.Os increased, especially in the profile P4.
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Ball JIKEY) ae Jasiy 3 adakall 138 L5l Saeall pea¥) sll) e il e lldg (gpadl aaall auuls
+(33) UseSlas e Aoyl 3 (Al sl
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Ciblanl Lgiaglia by (ol cilus oliy il 53l aalid Ll 361 3 0ulSY) o2 3939 &)
(18) z ol 5l olaall Jais Cabai¥lg Loyl

1205 (bl sa Sual) alsill Sy BWY) el 8 calal) dass cundtyl 1ALy 2805l ailiadl)
1Sy cplall U85 ) cole IS8 Culsds¥) jpdaal Al gaall (35 Cun (Jaal) s2le il LSy
& Basnsal) (8l e calall dmg (D) Lo lCinal) PS5 PO uahaial) 8 Wi (325 15) aaal
25 Jsaall cclipnSll 480 daclly lall S5 e 50% s L Golall (<5 S Sl Aall S5

P55 P6 kil 3 Ganll ge 0la) cusg paall alaliall GUT alel b Apae Wll Able PH a8 il
oo il dsaall aleaL dual) dnlacdl GUY) 8 Lealidil pe cdandSl ) Bale (e YL
Gl P35y P gpalaiall daadaud) GBI 8 PH dasanl) o) ad Candi)) (7)) dusaan) salal) Jlas
(WY s2a & dguaal) Balal) duas b alidd) e <2023 = 2020 A dibaiall 8 Cleas ) @all
dilaly dugal) Ay dugumall Bolall B Bled Gy @Al elily Cun (andall aasll e J<ius
(2) PH A e gy 1305 Bl mhace o (Baeld clisdls) cbiaadly i) sl

andsdY) jsaall o ) ablid) 8 pgiiind) (o8l sabid) ilS Alsbia) s alSl dually
A 3 Galssl Gay GalaadY) Siee o agiiad) 0s8lS Bl dam (P, P2, P3, P4)
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aag aal) plaliall AyiluasSlly il Gatbadl) (s 15 Jsia
Ca/Mg Mg* Ca?> CaCO3 OM Soil texture Sand  Silt Clay pH

Meg/100g % % % % %
P1 (All- A12- Cr-R)
0.28 306 8.6 2.26 1.16 Silt Loam 30.6 50.8 186  8.15
0.29 34 9.9 3.5 4.07 clay 279 1701 5509 7.85
0.18 406 7.7 0.25 0.76 clay 44.02 5.78 50.2 7.76
P2(A-AC-R)
0.34 29 10 13.7 7.4 clay 4229 1585 4186 7.9
0.28 28 8 1146  2.61 Sandy clay 5256 10.64  36.8 7.7
13.93 - - - - -
P3(A-C1-C2)
0.70 151 107 1 1.2  Sandyclay loam 4955 26.89 2356 7.63
0.83 16,5 138 0 0.35 Sandy loam 55.19 26.74 18.07 7.86
0.74 26.9 20 0 0.17 Sandy loam 67.67 19.61 1272 7.61
P4(A-Bt-C)
1.38 10 13.8 0.25 1.68 clay 37 16 47 7.64
0.93 16 15 15 0.34 clay 14 15 71 7.5
1.07 13 14 1.35 0.1  Sandy clay loam 53 23 24 7.79
P5(A-AC-C)
4.68 6.4 30 61 5.11 Clay 1586 2093 6321 7.9
3.12 7.8 24.4 76.54 1.68 Clay 13.58 27.15 59.27 8
56.88
P6(As- AC-C1-C2)
2.79 116 324 46.8 3.79 Clay 3465 149 5045 74
4.90 6.6 324 51 2.48 clay 25,79 205 5371 79
2.67 11.6 31 49.68 1.73 clay 28 12.5 59.5 7.7
2.35 108 254 53 0.45 clay 37 17.63 4537 85

The texture of the soil was clay in most of the profile horizons, as a result of the influence of the parent
material. The magnesium cation was dominant among the exchangeable cations in the soils formed from
ferromagnesian rocks, while the calcium cation dominated in the soil profiles formed on marl. The
percentage of calcium carbonate also increased in the horizons of these profiles. On the other hand,
carbonates were absent or present in small proportions in the soil profiles formed on ophiolite rocks.

L gad) Slhlaad) (ggina o) Ly paall pdaliall B ciluhal) il caglal tig jaal adaliall Casias
Jual (K55 A gumell Ssall ALl dale e o 535l L) 0sS5 lidee Gl cale IS8 Tam IS
G (< Byl dllia (IS XS (Mollic E. sl ) (<5 Lie o ally cdpadand) GUEY) Gy 8
Agabad) i Ll 36V e 55 P4 adaid) i Argillic H.

Al 58 Sl 05 O Qasitl G 4ils S Jaal s2le 2gag Javsie Flia g ale IS
SSLaall cplall o dilac g o uedlSH g S s sale) chumiification Josil) dulee 1 JUIS & 8)lassall
193 agpinall ol Avjiiag il Hsdaall o Al ol (& Al skl dgY) daball iy ¢(29)
L Galae 2y o cutfinall Gedanlill L5l 8 LS ((30) Jalall ALl clgnlSll o Ve
(2255 3) Lisall Jalgall dmpe (3685 (g oY) Baall uSi b aguiinally

oY edatall i shall W Aamipedl dagaill e agiiall dla) Jelimy (Al ek i aa
e S A e pplinal Al ggins ¢ Ml ¢(Fe) waal) aulSh oSy Gan)s Condy agaiuinal)
(335 19) asysirall e Jaly aaal)
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s gl A LAY Calaall a9y shaiads Ausenl) plaliall o 2 lisn Sl smy il e
o) Abasl Lgaall PR (e lelgad preg Culsdg¥) joaaa o ASamal ahaliall GUI 2 (g0 e
LD Caglall 855 e sl ccaill skl (oY) Jaball (S alaliadll of oS ey JS Dl (alas
ol Jale I A8laaY b e ill odg) Lt Julall slaall peall Lgaal ol @lldg edgatl) cilibee Jalial
S g padl) il plalie Capiat ¢Say il (e e Jpemndl 3 Lo ) Taliiady cdoyiall callaladl) b,
26 Jsaal) A0 dbieail) il gicedl)

((35) Quall Sl Ciial) s dugpal) pdalial) il Ludiall) ciligival) 16 Jgis

Sub Group Great Group Suborder Order Profile
Typic Haploxerolls Haploxerolls Xerolls Mollisols P1
Typic Haploxerolls Haploxerolls Xerolls Mollisols P2
Typic Xerorthents Xerorthents Orthents Entisols P3
Typic Haploxeralfs Haploxeralfs Xeralfs Alfisols P4
Lithic Xerorthents Xerorthents Orthents Entisols P5
Typic Haploxererts Haploxererts Xererts Vertisols P6

The profiles are classified into sub-group leve, based on the results of morphological, physical and
chemical studies, mineral composition and general chemical analysis of the studied profiles, in addition
to the petrographic study of the parent materials.

Clalitiay)

L 0psS) Bas alalaall 058 5V Ayl Jea) 5ol (DAL dad g adaliall il aeall Sl o
Dsaaall) Ljiragyd e o U@l sl GWY Saedl QS e DY) polad) cule
Saall daihal) Calpall s Hlal) e ASimal) alalial) GUT b el Sl gon Lo o(dilsadsY)
) dalal 8 adalaall o3 (585 il calalaal o3a BT 3 oS andd alic dle aa ¢ ol
seby Gl Ogl (B IS il daaglshysall (aibadll o Soaal cuSHl gs A skl duleal
eblie Cifin Lyt g pudl) jsiall (pe AN Gl alalie 3 CA/MG Lpess Caabii) i) ey
<5l ) soil taxonomy il (el Caneatl) s clgile Jsaan) 5 3wl e 3l Gl

.Vertisols (Alfisols (Entisols (Mollisols :4.1ull
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