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4 RESULTS PART A – THE ATLAS AND OTHER MAPS 

 

Order of presentation of maps 

 

Variable or 
Element 

Media Method In 
Atlas 

Page 

4.2  Physical parameters  

pH 
 

Top soil 1:5 soil slurry Y 3-9 

LOI 
EC 

i. Top soil 
ii. Top soil 

1000ºC calcining 
1:5 soil slurry 

Y 3-10 

4.3  Mafic-ultramafic intrusives and basalt associated elements (siderophiles)  

Fe i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-11 

Fe i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-12 

Fe i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-13 

Mn i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-14 

Na i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-15 

Na i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-16 

Na i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-17 

Al i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-18 

Ga i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-19 

Ge i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-20 

Sc i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-21 

Sc i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-22 

V i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-23 

Mg i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-24 

Ti i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-25 

Cr i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-26 

Cr i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-27 

Cr i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-28 
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Variable or 
Element 

Media Method In 
Atlas 

Page 

Ni i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-29 

Co i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS 

Y 3-30 

Co i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-31 

Co i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-32 

P i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-33 

4.4 Sulphide associated elements (chalophiles)  

Cu i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-34 

Zn i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-35 

Zn i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-36 

In i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-37 

Au i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-38 

As i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-39 

As i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-40 

As i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-41 

Sb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-42 

Sb i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-43 

Cd i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-44 

Bi i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-45 

Mo i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-46 

Mo i. Top soil 
ii. Sub soil 

INAA 
INAA 

N 3-47 

Ag i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-48 

Se i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-49 

Pb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-50 

Pt i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-51 
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Page 

4.5  Alkali and alkaline earh elements (carbonate associated elements)  

Ca i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-52 

Ca i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-53 

Ca i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-54 

Ba i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-55 

Ba i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-56 

Sr i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-57 

Cs i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-58 

Cs i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-59 

Cs i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-60 

K i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-61 

Li i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-62 

Rb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-63 

Rb i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-64 

Be i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-65 

Tl i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-66 

Nb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-67 

Sn i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-68 

U i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-69 

U i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-70 

U i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-71 
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Page 

4.6  Incompatible (HFSE) elements  

Th i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-72 

Th i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-73 

Th i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-74 

Hf i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-75 

Hf i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-76 

Hf i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-77 

Zr i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-78 

4.7  Rare earth elements  

Ce i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-79 

Ce i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-80 

Ce i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-81 

Dy i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-82 

Er i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-83 

Eu i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-84 

Eu i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-85 

Eu i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-86 

Dy i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-87 

Gd i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-88 

Ho i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-89 

La i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-90 

La i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-91 

La i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-92 

Lu i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-93 

Nd i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-94 
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Variable or 
Element 

Media Method In 
Atlas 

Page 

Pr i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-95 

Sm i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-96 

Sm i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-97 

Sm i. Top soil / Sub soil ratio 
ii. Top soil 

ar-ICPMS 
ar-ICPMS / INAA ratio 

N 3-98 

Tb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-99 

Tb i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-100 

Tm i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-101 

Yb i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-102 

Yb i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-103 

Y i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-104 

4.8  Other elements and variables  

B i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-105 

Br i. Top soil 
ii. Sub soil 

INAA 
INAA 

Y 3-106 

Hg i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-107 

Re i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-108 

Te i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS 

Y 3-109 

W 
i. Top soil 
ii. Sub soil 

ar-ICPMS 
ar-ICPMS N 3-110 

Cl- 
F- 

Top soil Ion chromatography 
Ion chromatography 

Y 3-111 

NO3-- 
P2O5 

Top soil Ion chromatography 
XRF 

Y 3-112 

Total S 
SO5- 

Top soil CN-analyser 
Ion chromatography 

Y 3-113 

SiO2 
TiO2 

Top soil XRF 
XRF 

Y 3-114 

Total C 
Organic C 

Top soil CN-analyser 
CN-analyser 

Y 3-115 

MnO 
MgO 

Top soil XRF 
XRF 

Y 3-116 

Al2O3 
K2O 

Top soil XRF 
XRF 

Y 3-117 
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5 RESULTS PART B – STATISTICAL ANALYSIS AND DETAILED STUDIES  

 

Order of presentation of maps 

 

Variable or 
Element 

Media Method In 
Atlas 

Page 

Ba / Ca 
Cr / Fe 
U / Ca 

i. Top soil 
ii. Top soil 
iii. Top soil 

ar-ICPMS 
INAA 
ar-ICPMS 

N 3-118 

La / Sm 
Eu / La 
Ce / La 

i. Top soil 
ii. Top soil 
iii. Top soil 

INAA 
INAA 
INAA 

N 3-119 

Mg / Ca 
Cd / Zn 
Hf / Cr 

i. Top soil 
ii. Top soil 
iii. Top soil 

ar-ICPMS 
ar-ICPMS 
INAA 

N 3-120 

Ca 
Rb 
La 

i.  (Top – Sub) / Topsoil 
ii. (Top – Sub) / Topsoil 
iii. (Top – Sub) / Topsoil 

INAA 
INAA 
INAA 

N 3-121 

Cr 
Ni 
Hg 

i.  (Top – Sub) / Topsoil 
ii. (Top – Sub) / Topsoil 
iii. (Top – Sub) / Topsoil 

INAA 
INAA 
INAA 

N 3-122 

High values 
i. Factor 1 (topsoil) 
ii. Factor 2 (topsoil) 
iii. Factor 6 (topsoil) 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-123 

High values 
i. Hg (topsoil) 
ii. Hg (Sub soil) 
iii. B (topsoil) 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-124 

High values 
i. Cr (topsoil) 
ii. Ni (topsoil) 
iii. Co (topsoil) 

INAA 
ar-ICPMS 
ar-ICPMS 

N 3-125 

High values 
i. Pb (topsoil) 
ii. Fe (topsoil) 
iii. Sm (topsoil) 

ar-ICPMS 
ar-ICPMS 
INAA 

N 3-126 

“Outside” values, 
by rock group 

i. Cu (topsoil) 
ii. Cr (Sub soil) 
iii. Ni (topsoil) 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-127 
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Variable or 
Element 

Media Method In 
Atlas 

Page 

Indices 
i. Hg*Cu*Pb*Sn/Fe 
ii. Ag*As*Cu*In*Zn 
iii. (Cr*Mg*Ni)/(Cu*Fe*Ca) 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-128 

Contamination 
i. Pb and Hg 
ii. Cu 
iii. B 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-129 

Contamination 
i. Cr 
ii. As 
iii. Ba 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-130 

Contamination 
i. Ni 
ii. Sb 
iii. Zn 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-131 

Contamination 
i. In 
ii. Cd 
iii. Sn 

ar-ICPMS 
ar-ICPMS 
ar-ICPMS 

N 3-132 

Factor scores i. Factor 1 
ii. Factor 2 

ar-ICPMS 
ar-ICPMS 

Y 3-133 

Factor scores i. Factor 3 
ii. Factor 4 

ar-ICPMS 
ar-ICPMS 

Y 3-134 

Factor scores i. Factor 5 
ii. Factor 6 

ar-ICPMS 
ar-ICPMS 

Y 3-135 

Factor scores i. Factor 1 
ii. Factor 2 

INAA 
INAA 

Y 3-136 

Factor scores i. Factor 3 
ii. Factor 4 

INAA 
INAA 

Y 3-137 

K-means clusters 
(8-cluster model) 

i. K-means clusters 
ii. K-means cluster 

ar-ICPMS 
INAA 
 

N 3-138 
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Basaltic volcanics

Larnaka

5,377 samples

Mafic intrusives
& ultramafics

TiO2
titanium dioxide
XRF

SiO2
XRF
(%)

40 80200

TiO2
XRF

(mg/kg)

1.0

1.5

2.0

0.5

1.0

1.5

2.0

0.5

Top soil

0.0

0.0

24

48

64

12

24

48

64

12

0

0

1.5

2.0

0.5

0

1.30
1.00
0.85
0.78
0.70
0.62
0.55
0.45
0.35
0.30
0.20

53
50
48
46
44
42
40
38
35
29
24

1.0

60
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Pafos

Polis

Lemesos

Ayia Napa

35 N

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

TC SOC
(%)  

TC  SOC
(%)

Top soil 
(0 – 25 cm)

0 20 60 80 km40

0 20 40 80 14060 160 km120100

X–X’ traverse

Y–Y’ traverse

Quaternary
Circum-Troodos 
Sedimentary Sucn

Troodos Ophiolite

Sheeted dykes 

Mamonia Terrane

Basaltic volcanics

Larnaka

Mafic intrusives
& ultramafics

Soil organic
carbon
CS analyser

Total C
CS analyser

(%)

12 1860

12

18

6

0

Soil
organic C
CS analyser

(%)

0.4

0.6

0.8

0.2

0.4

0.6

0.8

0.2

Top soil

0.0

0.0

Lefkosia

33 E

34 E

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia Top soil
(0 – 25 cm)

C
total carbon
CS analyser

5,377 samples

10

15

20

5

10

15

20

5

0

0

4.0
2.5
2.1
1.8
1.6
1.3
1.1
0.9
0.8
0.6
0.5

12.0
10.5

9.5
8.0
7.4
6.5
5.2
4.0
3.2
2.5
1.0
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

MnO      MgO
(%)

SiO2 TiO2
(%)

Top soil
(0 – 25 cm)

Top soil 
(0 – 25 cm)

MnO
manganese oxide
XRF

0 20 60 80 km40

0 20 40 80 14060 160 km120100

X–X’ traverse

Y–Y’ traverse

Quaternary
Circum-Troodos 
Sedimentary Sucn

Troodos Ophiolite

Sheeted dykes 

Mamonia Terrane

Basaltic volcanics

Larnaka

5,377 samples

Mafic intrusives
& ultramafics

MgO
magnesium oxide
XRF

SiO2
XRF
(%)

40 80200

TiO2
ion chrom

(mg/kg)

1.0

1.5

2.0

0.5

1.0

1.5

2.0

0.5

Top soil

0.0

0.0

24

48

64

12

24

48

64

12

0

0

1.5

2.0

0.5

0

1.0

60

20.0
10.0
8.0
7.0
6.0
5.0
4.5
3.5
3.0
2.5
1.5

0.80
0.20
0.18
0.17
0.16
0.14
0.12
0.10
0.09
0.07
0.05
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Al2O3 K2O
(%)

SiO2 TiO2
(%)

Top soil
(0 – 25 cm)

Top soil 
(0 – 25 cm)

Al2O3
alumina
XRF

0 20 60 80 km40

0 20 40 80 14060 160 km120100

X–X’ traverse

Y–Y’ traverse

Quaternary
Circum-Troodos 
Sedimentary Sucn

Troodos Ophiolite

Sheeted dykes 

Mamonia Terrane

Basaltic volcanics

Larnaka

5,377 samples

Mafic intrusives
& ultramafics

K2O
potassium oxide
XRF

SiO2
XRF
(%)

40 80200

TiO2
ion chrom

(mg/kg)

1.0

1.5

2.0

0.5

1.0

1.5

2.0

0.5

Top soil

0.0

0.0

24

48

64

12

24

48

64

12

0

0

1.5

2.0

0.5

0

1.0

60

25
18
16
15
14
12
11
10
9
7
4

5
1.9
1.6
1.4
1.2
1.1
1
0.9
0.7
0.5
0.3

.0

.0
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Ratios
Top soil

5,377 samples
Ba / Ca

ar-ICPMS (x104)

0 10 20 km

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

1.20
0.50
0.33
0.28
0.22
0.19
0.15
0.12
0.09
0.07
0.04

U / Ca
ar-ICPMS

120
40
27
23
20
17
15
12
10

7
4

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Mg / Ca
ar-ICPMS

20
2.0
1.6
1.3
1.1
1.0
0.8

0.4
0.2
0.05

0.6

Larnaca
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Ratios
Top soil

5,377 samples

0.40
0.22
0.18
0.15
0.12
0.10
0.08
0.07
0.06
0.05
0.04

Sm / La
INAA

Eu / La
INAA

0 10 20 km

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

5.0
3.2
3.0
2.9
2.7
2.5
2.3
2.2
2.1
2.0
1.8

Ce / La
INAA

1.80
0.55
0.46
0.38
0.34
0.29
0.25

0.21
0.19
0.15

0.23

Larnaca
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Hf / Cr
INAA

0.200
0.035
0.028
0.022
0.020
0.018
0.015

0.010
0.008
0.005

0.013

Ratios
Top soil

5,377 samples
Areas not under the effective 

control of the Government 
of the Republic of Cyprus 

0.150
0.013
0.011
0.010
0.008
0.006
0.005
0.004
0.003
0.002
0.001

Cd / Zn
ar-ICPMS

0 10 20 km

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

1000
300
250
220
170
120
90
75
60
40
10

Cr / Fe
INAA (x104)

DL

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Keryneia

Ammochostos

Larnaca
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Ratios
(Top soil – Sub-soil)

Top soil

5,377 samples

Ca
INAA

Rb
INAA

0 10 20 km

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

La
INAA

0.5

0.0

-0.2

-0.4

0.4

0.1

-0.1

-0.3

0.3

-0.2

-0.8

-1.5

Larnaca
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Ratios
(Top soil – Sub-soil)

Top soil

5,377 samples

Cr
INAA

Ni
INAA

0 10 20 km

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Hg
INAA

0.4

-0.1

-0.4

-0.7

0.8

-0.3

-1.0

-1.8

0.4

0.1

-0.1

-0.3

Larnaca
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

High values

5,377 samples

Top soil
(0 – 25 cm)

Top soil 
(50 – 75 cm)

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Top soil 
(50 – 75 cm)

Factor 1
ar-ICPMS

scores

1.7

1.2

0.9

0.6

0.4

Factor 2
ar-ICPMS

score

1.52

1.34

1.26

1.14

1.06

Factor 6
ar-ICPMS

score

1.1

0.9

0.4

0.2

-0.2

Rivers
4th and 5th order
6th and 7th order0 10 20 km

Larnaca



3 - 124 

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

High values

5,377 samples

Top soil
(0 – 25 cm)

Sub-soil 
(50 – 75 cm)

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Top soil 
(50 – 75 cm)

Hg
ar-ICPMS

scores

0.13

0.10

0.08

0.05

0.04

Hg
ar-ICPMS

(mg/kg)

B
ar-ICPMS

(mg/kg)

5.0

3.5

2.5

1.8

1.2

Rivers
4th and 5th order
6th and 7th order

0.13

0.10

0.08

0.05

0.04

0 10 20 km

Larnaca
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Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

High values

5,377 samples

Top soil
(0 – 25 cm)

Sub-soil 
(50 – 75 cm)

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Top soil 
(50 – 75 cm)

Cr
INAA
(mg/kg)

5,000

2,000

800

400

250

Ni
ar-ICPMS

(mg/kg)

Co
ar-ICPMS

(mg/kg)

90

45

33

27

22

Rivers
4th and 5th order
6th and 7th order

700

400

200

100

50

0 10 20 km

Larnaca



3 - 126 

Sm
INAA
(mg/kg)

4.5

3.6

3.1

2.8

2.5

Pb
ar-ICPMS

(mg/kg)

30

20

15

12

10

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

High values

5,377 samples

Top soil
(0 – 25 cm)

Sub-soil 
(50 – 75 cm)

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Top soil 
(50 – 75 cm)

Fe
ar-ICPMS

(%)

Rivers
4th and 5th order
6th and 7th order

8.0

6.8

6.2

5.6

5.0

0 10 20 km

Larnaca
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Ni
ar-ICPMS

Cu
ar-ICPMS

Pafos

Polis

Lefkosia

Lemesos

Larnaca
Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Outside values
(by rock group)

5,377 samples

Top soil
(0 – 25 cm)

Sub-soil 
(50 – 75 cm)

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Top soil 
(50 – 75 cm)

Cr
ar-ICPMS

Rivers
4th and 5th order
6th and 7th order

Outside
values

Outside
values

Outside
values

0 10 20 km
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Pafos

Polis

Lefkosia

Lemesos

Larnaca

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Major urban
areas

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Cu Mines 

Indices

Skouriotossa

Apliki

Alestos
& Memi

Kokkinoyia &
Kokkinopesula

Agrokipia

Mathiati
Sth

Sha

Kalavasos

Maghaleni

Limni &
Evloymeni

Uncle Charles
& Kinousa

Peristerka, Pytharochoma,
Kokkinonero & Kapedhes

3000
1000
500
100

60
40
20
10
5
3
1

Ag*As*Cu*In*Zn
(x 0.001)

ar_ICPMS

(Vassiliko industrial site)

3000
700
500
400
300
250
200
180
160
140
120

Hg*Cu*Pb*Sn
Fe

ar_ICPMS

100
20
5
2.5
1.5
0.8
0.5
0.4
0.3
0.2
0.1

(Cr*Mn*Ni)
(Cu*Fe*Ca)

(x 0.001)
ar_ICPMS

Chromite

Amiantos
asbestos

Kokkinorotsos
Kannoures

Hadjipavlou

Asbestos
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Pillow lavas

Pillow lavas

Pafos

Polis

Lefkosia

Lemesos

Larnaca

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Major urban
areas

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Mineral deposits Cu
ar-ICPMS

> 500 mg/kg

130 - 500

B
ar-ICPMS

> 30 mg/kg

15 - 30

Pb
ar-ICPMS

> 530 mg/kg

85 - 530

Contamination

Chromite

Cu-Fe sulphides

Cu-Ni-Co-Fe sulphides

Gold

Asbestos

Vassiliko industrial
area

Major streams

Main roads

Hg
ar-ICPMS

0.3 - 10
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Vassiliko industrial
area

Vassiliko industrial
area

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Basal basalt unit

Sheeted dykes 
and gabbro

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Lefkara Fmn

Pakhna Fmn

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus Pillow lavas

Ultramafic

Contamination

As
ar-ICPMS

> 55 mg/kg

30 - 55

Ba
ar-ICPMS

> 625 mg/kg

200 - 625

Cr
ar-ICPMS

> 380 mg/kg

100 - 380

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Keryneia

Larnaca
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Vassiliko industrial
area

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Basal basalt unit

Sheeted dykes 
and gabbro

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Lefkara Fmn

Pakhna Fmn

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus Pillow lavas

Ultramafic

Contamination

Sb
ar-ICPMS

> 22 mg/kg

5 - 22

Zn
ar-ICPMS

> 720 mg/kg

200 - 720

Ni
ar-ICPMS

> 210 mg/kg

100 - 210

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

Larnaca
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Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Basal basalt unit

Sheeted dykes 
and gabbro

Areas not under the effective 
control of the Government 
of the Republic o f Cyprus 

Lefkara Fmn

Pakhna Fmn

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus Pillow lavas

Ultramafic

Contamination

Cd
ar-ICPMS

> 10 mg/kg

2 - 10

Sn
ar-ICPMS

> 50 mg/kg

25 - 50

In
ar-ICPMS

> 0.25 mg/kg

0.15 – 0.25

Cu mine

Pafos

Polis

Lefkosia

Lemesos

Larnaca

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control  of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos
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-0.5 0 0.5

Zr

Zn

V

U

Tl

Ti

Te

Sr

Sn

Sc

Sb

RbPb

P

Ni

Nb

Na

Mo

Mn

Mg

Li K
Hg

GaFe

Cu

Cs

Cr

Co

Cd

Ca

Bi

Ba

B As

Al

Ag

Factor 1   (26.8%)

Se

-1

-0.5

0

0.5

1

1

Yb

Y

Tm

Th

Tb

Sm

Pr Nd
La

Ho

Gd
Eu

Er
Dy

Ce
Be

F
ac

to
r 

2 
  

(1
9.

0%
)

1

3

-1

1

3

-1

Factor 1 Factor 2

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Factor 1     Factor 2

Top soil (0-25 cm)

Scores

Factors
(varimax rotated)

Aqua regia ICP-MS Factor 1
ar-ICP-MS

Be Bi Ce Cs Dy Er
Eu Gd Ho K La Lu 

Nb Nd Pb Pr Rb Sm Sn
Tb Th Tl Tm Y Yb Zr

Factor 2
ar-ICP-MS

Al Co Cu Fe Ga Mg 
Mn P Sc Ti V Zn Zr

Tm Yb
-Ba -Ca -Sr -U

0

2

-2

0

2

-2

2.00
0.80
0.50
0.30
0.15

-0.01
-0.16
-0.25
-0.45
-0.80
-2.00

2.00
1.30
1.00
0.80
0.60
0.45
0.05

-0.20
-0.50
-0.90
-1.50

Loadings

-3

-3

0 20 60 80 km40

0 20 40 80 14060 160 km120100

X–X’ traverse

Y–Y’ traverse

Quaternary
Circum-Troodos 
Sedimentary Sucn

Troodos Ophiolite

Sheeted dykes 

Mamonia Terrane

Basaltic volcanics

Larnaka

5,377 samples

Mafic intrusives
& ultramafics
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-0.5 0 0.5 1

Zr
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Yb

Y
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U
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Ti

Th

Tb

Sr
Sn

Sm

Se
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Sb

Rb
Pr

Pb

P

Ni

Nd

Nb

Na

Mo

Mn Mg

Li

LaK

Ho

Hg
Gd

Ga

Fe

Eu

Er
DyCu

Cs

Cr

Co

Ce

Cd

Ca

Bi

Be

Ba
B

As

Al

Ag

-0.5

0

0.5

1

Factor 3   (5.1%)

F
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to
r 
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(7
.2

 %
)

Te

1

3

-1

1

3

-1

Factor 3 Factor 4

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Factor 3     Factor 4

Top soil (0-25 cm)

Scores

Factors
(varimax rotated)

Aqua regia ICP-MS Factor 3
ar-ICP-MS

Co Cr Mg Mn Ni

Factor 4
ar-ICP-MS

Ag As Bi Cd Mo
Pb Sb Tl U

0

2

-2

0

2

-2

2.20
0.45
0.21
0.13
0.07
0.00

-0.16
-0.25
-0.35
-0.50
-1.50

1.80
0.65
0.45
0.26
0.20
0.50

-0.12
-0.35
-0.50
-0.80
-1.50

Loadings

-3

-3

0 20 60 80 km40

0 20 40 80 14060 160 km120100

X–X’ traverse

Y–Y’ traverse

Quaternary
Circum-Troodos 
Sedimentary Sucn

Troodos Ophiolite

Sheeted dykes 

Mamonia Terrane

Basaltic volcanics

Larnaka

5,377 samples

Mafic intrusives
& ultramafics
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Ni
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Yb
Y
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Tm Tl

Ti

Th
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Tb
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Sn

Sm
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Sb
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Mo
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GaFe
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F
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%
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Factor 5   (5.3%)
0 0.5 1
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Factor 5 Factor 6

Pafos

Polis

Lefkosia

Lemesos

Ayia Napa

33 E

34 E

35 N

Areas not under the effective 
control of the Government 
of the Republic of Cyprus 

Keryneia

Ammochostos

X’

X

Y

Y’

Areas not under the effective 
control of the Government 
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