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Abstract

This study sheds light on the effect of diversity in the parent rock on some properties
and development of soil profiles in the northern part of the coastal region of Syria. To
achieve the goal of this study, several different profiles of the parent material were
selected: profiles (P1, P2, P3, P4) on sedimentary rocks and profiles (P5, P6, P7. P8,
P9) on ophiolites. Profiles were excavated, described morphologically, and samples
were taken from each horizon to conduct the necessary analyzes, according to
internationally accepted methods. The results showed that most soil properties are
affected by changes in the parent material and its composition, such as carbonate
content, amount of organic matter, soil texture and color, pH level, chemical
composition, and other properties studied, thus affecting the classification of these
soils. The Mollisols order dominated the areas where ophiolite rocks spread, while the
orders varied between Mollisols, Entisols, and Vertisols in the areas of sedimentary
rocks. The presence of forest vegetation, along with the mineral composition of the
parent rock, in addition to secondary factors such as fires, played a role in the
development of soils and their taxonomic level.

Keywords: Soil profile, Parent material, Soil properties, Soil classification, The
coastal region, Lattakia.
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Parent material Land cover Altitude Coordinates (E/N) Profile
m

Serpentinized peridotite Pine 2(56) 35°47'52.400" N  35° 54'40.000" E pl
basalt Pine 243 35°47'26.070" N 35°54'16.710"E p2
Gabbro Pine 233 35°47'29.200" N  35°53'33.500" E P3
Gabbro Pine 235 35°47'20.000" N 35°53'00.000" E P4
Mudstone Pine 152 35°42'12.000" N  35°52'32.000" E P5
Calcareous rock + Quartz Oak 109 35°41'28.753" N 35°50'12.444" E P6
Calcareous rock wild herbs 140 35°36'0.000" N  35°51'43.000" E P7
Calcareous rock Oak 90 35°36'0.000" N 35°50'18.000" E P8

Alluvial sediment deposit ~ wild herbs 30 35°35'47.000" N  35°48'42.000" E P9

Studied profiles were distributed among the coordinates:

35°35' 00" N 35°49' 00" N

35°45' 00" E 35°55' 00" E
They were formed under forest vegetation cover, with the exception of the two profiles (P7, P9) which
had herbal vegetation cover, parent rock of studied profiler differed between sedimentary and ophiolite
rocks.
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Special features Diagnost Horizon  Biologica HCI Struc  Color Color Depth
ic boundar lactivity efferve ture (wet) (dry) (cm)
horizon y scence
P1 (Au- A1z- Cr)
organic matter Mollic E. wavy, moderate  none granula  10YR 10YR 0-15
was affected by gradual r 1.7/1 21
fires and the
slope factor
wavy, weak none blocky 7.5Y 10YR 15-25
gradual R2/1 2/1
- - weak none blocky 10YR 25-80
3/1
P2 (A- Bw- C)
- MollicE.  smooth, moderate  none granula  10YR 7.5Y  0-30
diffuse r 2/3 R2/2
Cambic wavy, moderate  none blocky 10YR 7.5Y  30-65
H. diffuse 3/4 R2/3
moderate  none blocky 10YR 7.5Y  65-95
2/3 R3/2
P3 (A-C1- C2)
soil structure  OchricE.  wavy, weak none blocky 1.7/1 5YR  0-20
affected by fires gradual 10 4/4
in the surface YR
horizon
- wavy, none none blocky 10 7.5Y 20-35
gradual YR R4/6
2/3
- - none none 10YR 5YR 35-70
3/3 5/8
P4 (A- C1-Cr2)
the profile was Mollic E. smooth, weak none granula 5YR  10YR 0-20
affected by the diffuse r 4/4 2/1
fire
- smooth, weak none blocky 7.5Y 10YR 20-40
diffuse R4/4  3/3
- - - none 5YR4 10YR 40-80
/8 2/3
P5 (A- Cssi- Css2)
Ochric E.  wavy, moderate  slight granula  7.5Y 7.5Y 0-10
gradual r 21 31
Slick inside wavy, none slight rocky 10R 10R  10-58
gradual 32 3/3
Slick inside none slight rocky 10R 10R  58-100
3/2 3/3
P6 (A- AC- C-R)
residual of MollicE.  wavy, moderate slight granula 10YR 10YR 0-17
parent material gradual r 1.7/1 171
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wavy, moderate moderat granula 10YR 10YR 17-50
gradual e r 1712 1.7/2
wavy, none strong  blocky 2.5Y 25Y 50-85
gradual 4/3  5/3
none strong  rocky 2.5Y 25Y  85-110
structur 7/3  8/3
e
P7 (A- R)
the horizon is Mollic wavy, moderate  strong granula 10YR 10YR 0-25
placed directly E. clear r 1.7/1 171
above the parent
rock
- - - - - - - 25-70
P8 (A- AC- C)
- Mollic E.  smooth, moderate  strong granula 10YR 10YR 0-20
diffuse r 5/2  6/2
smooth, moderate  strong granula 10YR 10YR 20-60
diffuse r 5/2  6/2
- - strong blocky 10YR 10YR 60-100
6/2  6/2
P9 (A- C1-C2-C3)
Alluvial MollicE.  wavy, moderate. moderat granula 10YR 10YR 0-20
sediment deposit clear e r 211 2/1
- smooth, none strong granula 10YR 10YR 20-45
abrupt r 42  5/2
- smooth, none strong blocky 10YR 10YR 45-60
clear 32 472
- - strong blocky 10YR 10YR 60-100
32 31

The color in the same profile horizons differed between the surface horizons rich in organic matter and
the subsurface horizons. The color was affected, also, by the mineral composition of the parent rocks. It
was reddish in the profiles formed on the ophiolites, and the intensity of the color was linked to the
different forms of the dominant iron oxides. The structure was granular in the surface horizons and
blocky in the subsurface horizons, with the exception of some surface horizons affected by fires, where
the structure was blocky. The boundaries between the horizons were wavy and sometimes smoot

In general, the field test for carbonates did not show a clear interaction, only in the profiles formed on
sedimentary rocks. The surface diagnostic horizons are Ochric Epipedon in (P3 &P5), Mollic Epipedon
in other profiles, whereas Cambic subsurface diagnostic horizon for P2,
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ok
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b€ e (ggintin Al Al ol Ll dugell jsaaall b WL AEDA Cilsdl gis (@lae
g %96.62 A Ja¥) sale b phal) L Cliay Cun PS5 ahaid) & WS ¢(14) gehall (e 808
B8 13 el ol e

g S s Jlasd) Jgeas 2 (PO, P7, P8, P9) dusus )l alaliall BT 8 cilisy, S ducs i)
o) pha o A ahlid) b Adle Ulaly dnidie doudl) culS Ly P68

g al) allal) il Ailoally Auiljudl) (ailadl) Gany 3 Jgaa

Texture sand silt clay Total OM pH Bulk Depth  Horiz Profile
carb density (cm) on
onat g/lcm3
e
%
loam 30.6 50.8 18.6 2.25 116 8.1 2.5 0-15 An P1
clay 27.9 17.01  55.09 3.5 407 7.85 2.4 15-25 A
clay 44.02 5.78 50.2 0.25 076 7.7 2.42 25-80 Cr
- - - - - - 80- R
loam 43.86 3195 2419 5.5 174 76 2.81 0-30 A P2
silty loam 339 5298 13.12 4.75 071 76 2.86 30-65 Bw
sandy loam 57.5 2767  14.83 7.25 0.2 75 2.91 65-95 C
sandy clay 49.55 26.89  23.56 1 1.2 7.8 2.75 0-20 A P3
loam
sandy loam 55.19 26.74  18.07 0 035 76 2.7 20-35 C1
sandy loam 76.6 19.68 12.72 0 017 76 2.65 35-70 C2
clay 41.76 5.61 52.63 0 4.17 7.8 2.74 0-20 A P4
sandy loam 69.83 1122  18.95 3 048 7.7 2.81 20-40 C1
sandy loam 52.31 3297 14.72 2.75 0.41 8 2.69 40-- Cr2
clay 29.14 16.13  54.73 1722 3.02 76 2.46 0-10 A P5
clay 6.8 3.86 89.34 8.9 156 8.1 2.62 10-58 Cssl
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clay 0 3.38 96.62 2.43 085 83 2.68 58-100 Css2
clay 20.52 2.82 76.67 15.86 9 7.1 2.43 0-17 A
clay 26.74 3.98 69.28 37.58 482 1.7 2.6 17-50 AC
clay 30.98 21.44  47.58 57.84 203 81 - 50-85 C
= = = 85-110 R
clay 22.19 27.06  50.75 67.63 8.65 7.7 2.39 0-25 A
= = = = = = = 25-70 R
clay 9.3 21.89  68.81 73.1 5.7 7.2 2.46 0-20 A
clay 6.1 26.7 67.2 86.27 5.5 7.8 2.48 20-60 AC
- - - - - - - 60-100 C
clay 16.69 16.36  66.95 44.09 1.53 8 2.59 0-20 Ap
clay 22.94 2159  55.47 70.7 072 81 2.66 20-45 C1
clay 26 11.1 62.9 56.16 0.87 8 2.73 45-60 Cc2
clay 8.7 20.1 71.2 63.13 1.45 8 2.37 60-100 C3

P6

P7

P8

P9

The pH value was generally neutral to weakly alkaline, slightly higher in the soil profiles on
sedimentary rocks rich in carbonate. The pH value in the surface horizon of the profiles affected by
fires (P1, P3, and P4) increased in an opposite manner to the normal situation.

The type of parent rock affected the texture of the soil. The horizons of the profiles on the ophiolites
were richer in sand, while the percentage of clay increased in the profiles formed on the sedimentary
rocks. The percentage of carbonates increased in the horizons of sedimentary profiles (P6, P7, P8, P9),
with partial washing of carbonates in P6, while this percentage was low and sometimes absent in the
profiles formed on ophiolite rocks.
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e Al Adadl GV e b (16) Gany Cum el MLy odall Cungig Ji cililee Eigaa
il Elluvial cludl clibee DA cplal) pe JEVL Saa e Ja paad) auulsh dadadd)
Gl an gS5ats aaall Cawd aig o ik o sl i€ dus g liyY (Sais WS llluvial
(24) w5

ahid) 138 ) Jadll (e Jalls A abad) 58 3 ALO3 5 Fer05 duws glis)l PO ahaidll i
e Al o) 53leg LA (e OS (ggime b bl e 3 callid) B ae Alae ks S
(4) 2alSY) H3ang Jaal) 83l gl cacaen Al Aagall Anpd asaiali g dandl (Sl 2]

Jea¥) sale Sl At e jaia e Sl P5 phaidl 3 AlO3 5 FEr03 (saunsl s cani)
Gl (8 agsialVly wanll wusl Lo g i) W ednlSibogiasl) alaally 05V paal) sl 4
el 13g A33all Al giiall Dsall A€ ) (53238 (PO adaall) Lacasdll

Ferromagnesian ijisespé jsia o AKad) ablidll &t MgO agpiaall 2l A Cani)
A Hedea 35 (L) P4 alid) e R i) 3 %35.28 ) dead (450 585Y)

g Ligta Auni alal) Abasl) S5l 4 Jgaa

% CaO % MgO % Fe203 % Al20s3 % SiO2  Horizon Profile
3.36 14.7 18.16 7.26 46.24 Au P1
3.44 15.7 18.3 7.14 46.3 A
2.52 17.33 18.3 6.87 47.5 Cr
0.84 31.65 9.38 1.65 36.45 R
6.16 6.04 12.77 10.3 49.88 A P2
5.42 521 14.53 12.53 49.65 Bw
7.29 5.04 18.16 7.6 48.4 Cc
3.64 7.45 16.36 15.42 51.82 R
7.57 9.47 8.58 12.75 48.4 A P3
5.6 10.28 8.78 18.48 47.25 C1
9.53 5.04 8.3 13.37 52.1 Cc2
15.4 8.46 7.58 19.75 47.08 R
3.92 14.11 20.09 6.37 46.31 A P4
3.36 19.35 16.76 8.67 43.4 C1
4.2 22.37 11.98 10.2 42.83 Cr2
1.12 35.28 7.58 33.82 28.8 R
9.52 1.94 6.29 10.12 66.07 A P5
3.78 1.03 12.68 19.02 58.98 Cssl
3.53 0.99 13.55 18.75 59.74 Css2
13.6 2.77 16.3 14.27 55.97 A P6
26.99 49 8.71 11.36 44.16 AC
38.05 7.1 6.82 12.32 28 C
47.16 6.27 4.85 7.75 25.2 R
37.87 6.83 6.81 8.24 35.61 A P7
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57.39 7.41 7.45 7.96 13.4 R
44.69 6.12 6.87 9.21 23.65 A P8
46.4 5.11 5.84 7.38 33.61 AC
55.13 5.56 5.79 6.58 15.85 C
24.69 4.72 5.79 11.61 46.15 A P9
39.59 2.85 3.24 8.93 41.83 C1
31.45 4.8 5.04 11.01 43.97 Cc2
35.35 4.18 4.68 10.38 43.29 C3

The chemical composition of the horizons of studied profiles was linked to the chemical composition
of the parent rock. 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;,O3 and Al,O3 increased in profile P5, which is
formed from clay rock as a result of the composition of the parent material rich in primary iron oxides
and aluminosilicate minerals.

(OIivine, Pyroxene, Amphiboles, Biotite, Muscovite) Lparal) Laaall caladll docs ¢ L)) 8
Y oSlae aie a2l 34T LSV 138 Do g i) ) a5 cdeal) Ao aSi Al
ablial oda (31 & daid Coaids)

e Oul sl Heaall o dama) Gl ahalie ilel 5 CaA0 sl nus daws Canis)
12 e AV Al e P7 adaiall (lss olS i) Jal) sale il L al) 83l (ga l58Y)
e PO phaid) b LS gy S oS5 g Juas ) GEYT 8 Al 038 Canid)) LS <%57.39 wusY)
.Si0;= AlLO3~ Fe;03 (e S & b (aliss)

B LS QLIS Sl o€all ans dass g L)) ) G Gans (b psandlSl) aan€Y il (bl g
PS5 adaid) LS Bl pe deal sabe e pdalid) (<5 e il 208V s b (ala) oS
Alael) ALyl Jdlail) il damglghyodl) Auball min U Sma¥l gyl il Chss
bl o it (K (25) @l (S Gl b sadieall el e alad) Sl Julaillg
5 saall sl Lgail) iligiasd) )

g pal) adalial) Qat dadiiall) Gligieall 5 Jgaa
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 Haploxerolls Haploxerolls Xerolls Mollisols P4
Typic Haploxererts Haploxererts Xererts Vertisols P5
Typic Haploxerolls Haploxerolls Xerolls Mollisols P6
Typic Haploxerolls Haploxerolls Xerolls Mollisols P7
Typic Haploxerolls Haploxerolls Xerolls Mollisols P8
Mollic Xerfluvents. Xeroflvents Fluvents Entisols P9

In this study and based on the results of morphological studies, physical, chemical and general
chemical analysis, as well as the principles adopted in the American classification, studied profiles
were classifies to Sub group level.
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paibads (PSS Sy dibasS (il donslshysn) dug el phlial (ailad ciblag)) tClalisiuy)
cal (Ghalls) panhally (ad) Jalad) ib L) dla) clgd A3eall Augesl) ol Al ) il
OosSall Bpan alalaall G il o dug el pailadl) i e 3i5al) Qelgal) dasia 8 V) 5l

compball Jalas adaliy) e Lall Cineall a0 a4
LlaaS Lalall llaal) (amy ) ddlia) clgllatg Lgaall algall 8LalS dalad) Ll 00685 lilee il

G Gl ae Mollic Epipedon alaidl il @81 00585 ) el ally Jhall oShis 058
cahal) can duaaal)

o ) aliall 8 dagaiadl alacd) Gl ol cAedl) #olandlS drast i) Cliall (e Ciygly
lie Lugasl) jsiall b gplall digiall ducilly digunall 52l PH (o S 4l i) gl Jual 33k
o Uid) alliall GUT n saseell g35l Lal o kel dus ol L AndsdY) il A
sl jaall e A€l allial b Tanae Talas) 32 o 8 Al sdY) el

inded) sl o Al alliall 8 asiindly asially aoadl Sy eV a8l oK
Al jsiall o Amall Gl adalie el b sandSI sl s Candi) un (B o(Laiias )
Vertisols aaly alaiag «Entisols 4, lgits (Mollisols 4y fera dugyall abaliall alana Cudia
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