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1.	
  

  

Laurus	
  novocanariensis

Si,	
  Al,	
  Fe,	
  Ca,	
  
Na,	
  Mg,	
  K,	
  Ti,	
  P,	
  Mn,	
  Sr,	
  Stot,	
  Ctot,	
  Zr,	
  Ni,	
  Zn,	
  Cu,	
  Pb,	
  Mo,	
  Sb,	
  Cd,	
  Hg

The



	
  

The
L.	
  novocanariensis

geo

The

The      concentrates   on   the  

down	
  organic	
  

plants	
  and	
  

released	
  

released	
  



1.1	
  



rel  forest  consists  of  the  Laurisilva

Fayal	
  -­‐	
  Brezal Laurisilva

Fayal	
  –	
  Brezal

Pinus	
  canariensis

The  main   laurel   forest   areas   are   lo

Laurisilva

Fayal	
   -­‐	
  Brezal Lau-­‐
risilva



Lauraceae,	
  Aquifoliaceae,	
  Oleaceae,	
  Myrsinaceae
Theaceae

Rhamnus,	
  Ilex,	
  Viburnum

A)
Euphorbia	
  canariensis	
  and	
  E.	
  balsamifera B)

Mayteno	
  canariensis 	
  C)	
  The	
  
Laurisilva	
  (C1 Laurus	
  novo-­‐

canariensis Fayal Brezal	
  (C2 Erica	
  arborea	
  and	
  Myrica	
  faya D)
Pinus	
  canariensis.	
  E)



Persea	
   indica Visnea	
  
mocanera Appollonias	
  barbajuna
Heberdenia	
   bahamensis Picconia	
   excelsa  

Ocotea	
   foetens Ilex	
   canariensis  
Laurus	
   novocanariensis

Ilex	
  perado platyphylla Rhamnus	
  glandulosa

Adiantum	
  reniforme,  Woodwardia	
  radicans

L.	
  novocanariensis,  P.	
  excelsa P.	
  in-­‐
dica

Fayal	
  -­‐	
  Brezal Erica	
  scoparia,  Erica	
  arborea,  Myrica	
  faya 	
  Viburnum	
  
rigidum

Fayal	
  –	
  Brezal,  are  L.	
  novocanariensis,  A.	
  barbujana,	
  P.	
  ex-­‐
celsa R.	
  glandulosa

L.	
  novocanarien-­‐
sis

Persea	
   indica
Laurus	
  novocanariensis Ocotea	
  

foetens Apollonias	
  barbujana
Ilex	
  canariensis Picconia	
  excels
Rhamnus	
  glandulosa Myrica	
  faya
Ilex	
  platyphylla Visnea	
  mocane-­‐

ra



Fayal	
  -­‐	
  Brezal
a)	
  Persea	
  indica b)	
  Visnea	
  mocanera c)	
  

Appollonias	
  barbajuna d)	
  Heberdenia	
  bahamensis	
   e)	
  Picconia	
  excelsa f)	
  Ilex	
  canariensis	
  
g)	
  Ocotea	
  foetens 	
  Laurus	
  novocanariensis

i)	
  Ilex	
  perado	
  ssp.	
  platyphylla j)	
  Rhamnus	
  glandulosa k)	
  Erica	
  scoparia 	
  l)	
  Erica	
  arborea m)	
  Myrica	
  
faya n)	
  Viburnum	
  tinus	
  spp	
  rigidum.	
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1.1.1	
  

E.	
  arborea,  Pteridium	
  aquilinum,	
  Rubus,	
  Rumex	
  lu-­‐
naria,	
  Ulex	
  europaeus,	
  L.	
  novocanariensis,	
  Arlina	
  salicifolia Hypericum	
  canariense



1.2	
  

-­‐



,     moisture  regimes  are  

	
  aridic	
  moisture

udic	
  moisture	
  regime	
  

1.2.1	
  

Andisols

est  soils,  such  as   crystalline
	
  illite	
  

  or  



1.2.2	
  Mineralogy	
  of	
  laurel	
  forest	
  soils

O O

Imogolite

O



Gibbsite   

	
  

Halloysite O

	
  

Illite
O

O

O

Carbon	
  in	
  soil







Roque	
  del	
  Conde	
  massif
11.9	
  Ma 8.9	
  Ma

The   6.27	
  Ma

The     to  



  to  2.2	
  Ma Las	
  Cañadas	
  
I	
  

Las	
  Cañadas	
  II	
   to  

Las	
  Cañadas	
  caldera

  events,  occurring  as  early  as	
  6	
  Ma



A)

	
  B)

C)

D)

E	
  &	
  F)

E

(F

G)

H)



The  Teno	
  massif

Generally,  the  Teno	
   Anaga	
  massifs -­‐
alkali	
  basalts ankaramites,  common  basanites

benmoreites



-­‐
as  the  common  minerals  in  the  vol

      
	
  Anaga	
  rocks	
  

	
   	
  Teno	
  rocks	
  

  in  the  



	
  



-­‐



Cd,	
  Sb,	
  Ag,	
  Pb,	
  Zn,	
  Se,	
  As,	
  
Cu,	
  Ni,	
  Co,	
  Mn

Geogenic	
  sources	
  of	
  elements:



2.	
  

2.1	
   Study	
  area

2.1.1	
  
L.	
  novocanariensis

L.	
  novocanariensis Laurisilva  or  in  the  
Fayal-­‐Brezal  areas  as  long  as  L.	
  novocanariensis

L.	
  novocanariensis	
  leaves  must  

L.	
  
novocanariensis



2.1.2	
  
  the  lau

a)	
  

b)

c)

a)

b)
c)
d)



T12 remote  laurel  
forest  areas

A19
roads A8,	
  

A9

O7

fallow	
  
agricultural	
  areas



2.2	
  

2.2.1	
  

L.	
   novocanariensis

L.	
  
novocanariensis

lar  to  L.	
  novocanariensis

L.	
  novocanariensis  leaf  

L.	
  novocanariensis

Overall,  

L.	
   novocanariensis

species	
  L.	
  novocanariensis.
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  kg 29	
  rock	
  



Type* Nr. Coordinates
Rock Roots **

Northeast	
  

Teno	
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Soil	
  carbonate	
  test	
  

        





The  



ICP-­‐MS

ICP-­‐OES

The  LECO	
  CNS



  

USGS	
  reference	
  materials	
  

Precision	
  of	
  measurements

X  is  the  mean  
X n

Xn n



1SD X

n



wt.%
wt.%
wt.%
wt.%

Na wt.%
wt.%
wt.%
wt.%
wt.%
wt.%

Ctot wt.%

tot wt.%

Ni

Cu

Cd

wt.%

	
  
wt.%

	
  
wt.%

	
  
wt.%

Mean
1	
  SD
2	
  SD



Xerror   X   

SiO2 Al2O

wt.% wt.% wt.% wt.% wt.% wt.%

Fe2O MgO

wt.% wt.% wt.% wt.% wt.% wt.%

Error	
  	
  % Error	
  	
  %
{wt	
  %}	
   tot {wt	
  %}	
  
{wt	
  %}	
  
{wt	
  %}	
   Ni

Ca	
   {wt	
  %}	
  
Na {wt	
  %}	
   Cu

{wt	
  %}	
  
{wt	
  %}	
  

Ti	
   {wt	
  %}	
  
{wt	
  %}	
   Cd
{wt	
  %}	
  

{wt	
  %}	
  
Ctot {wt	
  %}

error
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tot

tot
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The  
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  carbon
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tot

tot

2.6.1.1	
  



Data	
  analysis	
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2.7.1	
  
O ,  Fe O ,  MgO,  

O,  TiO O
  



Data	
  analysis	
  

Si 	
  O

2.7.2	
  

X Y
Xfr

fr

column	
  A
	
  column	
  B



Data	
  analysis	
  

geo

Igeo

Cn Bn

geo n n

   geo  

geo       

geo       

geo  

geo  

geo  

geo  
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Nr. Type {wt	
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Mg	
   K	
   Ti	
   P	
   Mn	
  
Nr. Type {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}



Sr Ctot	
   Stot Zr Ni
Nr. Type {wt	
  %} {wt	
  %}

8.8

tot tot



Zn Cu Pb Mo Sb
Nr. Type

8

8

8

8

8



Cd Hg LOI
Nr. Type {wt	
  %}



Si Al Fe Ca	
   Na
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

A1 Min

A1

A1 Mean

A2 Min 8.12

A2 1.18

A2 Mean

8.88

A8 Min

A8 8.88 1.86

A8 Mean 7.87

A9 Min 8.62

A9 12.92

A9 Mean

Min 2.86 1.68 1.78

8.92 12.12

Mean 6.26



Si Al Fe Ca	
   Na
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

Min 8.12

6.21 1.72

Mean

Min 7.71 1.16

16.18

Mean 9.77 1.68

A16 Min 7.22 1.12

A16 1.72

A16 Mean 9.11

A17 Min

A17 12.82 7.86

A17 Mean 11.27

A19 Min

A19 11.97

A19 Mean 7.69



Si Al Fe Ca	
   Na
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

Min

7.76 7.88

Mean

O6 Min 8.19

O6 1.81

O6 Mean

O7 Min 9.62

O7 12.22 6.27

O7 Mean

Min

8.27 12.62

Mean 11.78

Min 9.86 1.72

9.79

Mean 9.11 1.98

T11 Min 2.27

T11 2.71

T11 Mean
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Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

T12 Min 6.17 1.82

T12

T12 Mean 8.86

A29 Min 2.67

A29 9.77

A29 Mean 9.67 11.97 2.88

Min

9.98

Mean

Min

1.22

Mean 7.67 1.12

O28 Min

O28

O28 Mean 8.19

T22 Min 8.98 1.77

T22 1.86

T22 Mean 9.22

Min 18.27 7.86

18.61

Mean
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Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

Min 6.19

9.61 7.91

Mean 2.81

T26 Min 7.99

T26 8.97 1.12

T26 Mean

T27 Min

T27

T27 Mean 11.88 6.97
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Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

A1 Min

A1

A1 Mean

A2 Min

A2

A2 Mean 2.18

A8 Min

A8

A8 Mean

A9 Min

A9

A9 Mean

Min

Mean 1.62

Min

Mean 1.21
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   Ti	
   P	
   Mn	
  
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

Min 1.28
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A16 Min 1.77

A16 1.19

A16 Mean

A17 Min

A17

A17 Mean

A19 Min

A19

A19 Mean
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1.92 1.77
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Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

O6 Min

O6 1.21

O6 Mean 1.61 1.12

O7 Min 1.28

O7

O7 Mean

Min 1.77
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T11 Min
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T11 Mean
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T12 2.91 2.26

T12 Mean 1.88



Mg	
   K	
   Ti	
   P	
   Mn	
  
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

A29 Min 1.71

A29 1.92

A29 Mean

Min 1.86

Mean

Min 1.98

Mean

O28 Min

O28

O28 Mean 1.87

T22 Min 2.26

T22

T22 Mean

Min

2.22

Mean

Min 1.28

Mean



Mg	
   K	
   Ti	
   P	
   Mn	
  
Nr. {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

T26 Min 2.27

T26

T26 Mean

T27 Min 1.19

T27 1.98 1.61

T27 Mean 1.79



Sr Ctot	
   Stot Zr Ni
Nr. {wt	
  %} {wt	
  %}

A1 Min 87.1

A1 8.9 1.91 1.8

A1 Mean 116.6 6.8 1.2

A2 Min 1.2

A2 18.2 1.8

A2 Mean 281.8 1.6

A8 Min 17.81 1.8

A8

A8 Mean 127.1 1.16 171.8 2.9

A9 Min 12.6

A9 6.1

A9 Mean 18.2 66.6 7.8

Min 1.9

21.9

Mean 67.9 1.29 11.2

Min 7.9 18.27 9.6 1.1

27.76 11.2

Mean 21.77 297.7 16.2 1.2

tot tot



Sr Ctot	
   Stot Zr Ni
Nr. {wt	
  %} {wt	
  %}

Min

26.6

Mean

A16 Min 19.8

A16 16.9 28.2

A16 Mean 29.6

A17 Min 1.8

A17 2.6

A17 Mean 116.2 6.8

8.8

8.8

A19 Min 7.7 8.8

A19 181.1 17.6 29.2

A19 Mean 9.6 1.17 19.6

Min 18.9 2.2

26.98 1.19

Mean 22.8 11.8 28.1



Sr Ctot	
   Stot Zr Ni
Nr. {wt	
  %} {wt	
  %}

O6 Min 7.18 21.1 2.9

O6 11.76

O6 Mean

O7 Min 28.7 17.6 2.1

O7

O7 Mean 19.1 2.2

Min 81.1 28.9

11.96 16.1

Mean 82.9 266.6

Min

127.1 11.76 298.6 19.1

Mean 6.7 18.2

T11 Min

T11 218.1 12.7

T11 Mean 12.1 16.81

T12 Min 12.2

T12

T12 Mean 12.2



Sr Ctot	
   Stot Zr Ni
Nr. {wt	
  %} {wt	
  %}

A29 Min 16.9 29.7

A29 18.2

A29 Mean 17.7

Min 12.6 18.7 7.1

7.9

Mean

Min 26.6 12.6

6.72

Mean 297.9 16.2

O28 Min

O28 11.1 6.2

O28 Mean 187.9

T22 Min 7.18

T22 26.1

T22 Mean

Min 2.98 9.8

92.1

Mean 21.7

Min 291.7

21.2

Mean 19.2



Sr Ctot	
   Stot Zr Ni
Nr. {wt	
  %} {wt	
  %}

T26 Min 6.78

T26 27.2 17.7

T26 Mean

T27 Min 1.7

T27 22.66 287.7 1.9

T27 Mean 29.2 12.9 1.9



Zn Cu Pb Mo Sb
Nr.

8

8

A1 Min 29 2

A1 98 8 6.1 2.6

A1 Mean 1.7

A2 Min 116

A2 11 18.2 1.7

A2 Mean 128 11

A8 Min 2.1

A8 71 6 1.1

A8 Mean 29.7 2.8 2.8

8

8

8

A9 Min 6 68.1

A9

A9 Mean 96 8 7.6 7.6

Min 6 17.9 1.7

86 7 29.9 2.1 1.1

Mean 7 22.1 1.6

Min

71 6 1.8 1.1

Mean 1.1



Zn Cu Pb Mo Sb
Nr.

8

8

Min 8 1.2

116 1.7

Mean 9 1.2

8

A16 Min 8

A16 11 1.7

A16 Mean

8

8

A17 Min 6 16.2 1.1 1.1

A17 9 18.2 1.7

A17 Mean 8 1.6 27.8 1.2

A19 Min 19.2 1.8 7.6

A19 62 12.8

A19 Mean 2.8

Min 2.9 8.1

Mean



Zn Cu Pb Mo Sb
Nr.

O6 Min 71 6 17.9 1.7

O6 76 6

O6 Mean 6 1.9

O7 Min

O7 61 1.2

O7 Mean 1.1

Min 77 6 82.1 7.6

89 7 7.1

Mean 7 87.1 8.1 6.2

8

88

88

8

Min 86 7

8 6.8 12.2

Mean 89 7 6.2

T11 Min

T11 69 6

T11 Mean 66

T12 Min 7.9

T12 12.1

T12 Mean 67.2 6.2



Zn Cu Pb Mo Sb
Nr.

A29 Min

A29 66.8 6.2 11.6

A29 Mean

Min 62

81 7

Mean 6

8.8

Min 72 6 7.7

7

Mean 76 6 8.8

O28 Min 6 2.2

O28 78 6 19.1

O28 Mean 6 18.8

T22 Min 66 8.9

T22 69 6 2.6

T22 Mean 68 6 27.1

Min 6 6.2

79 7

Mean 76 6 67.7

Min 9

1.1

Mean 9



Zn Cu Pb Mo Sb
Nr.

8

T26 Min 82 7

T26 8

T26 Mean 89 7

T27 Min 7 2.6 6.7

T27 89 7 2.8 8.6

T27 Mean 7 29.6 2.8



Cd Hg LOI
Nr. {wt	
  %}

A1 Min

A1

A1 Mean

A2 Min 18.1

A2

A2 Mean

A8 Min

A8 76.2

A8 Mean

A9 Min

A9

A9 Mean 27.6

Min

Mean

Min

Mean



Cd Hg LOI
Nr. {wt	
  %}

Min 21.7

28.1

Mean

A16 Min 19.1

A16

A16 Mean 28.6

A17 Min

A17

A17 Mean

A19 Min

A19

A19 Mean

Min

Mean



Cd Hg LOI
Nr. {wt	
  %}

O6 Min

O6

O6 Mean 26.9

O7 Min

O7

O7 Mean

Min 21.2

Mean 27.6

Min

Mean 26.6

T11 Min

T11

T11 Mean

T12 Min

T12

T12 Mean



Cd Hg LOI
Nr. {wt	
  %}

A29 Min

A29

A29 Mean 16.1

Min

18.2

Mean 17.1

Min

Mean

O28 Min

O28 16.1

O28 Mean

T22 Min 22.2

T22 26.8

T22 Mean

Min

Mean 12.1

Min

Mean



Cd Hg LOI
Nr. {wt	
  %}

T26 Min

T26

T26 Mean

T27 Min 29.2

T27

T27 Mean



Al Fe Ca	
   Na Mg	
  
Nr. Type {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh



Al Fe Ca	
   Na Mg	
  
Nr. Type {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %} {wt	
  %}

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh



K	
   Ti	
   P	
   Mn	
   Sr
Nr. Type {wt	
  %} {wt	
  %}

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh 8

L wsh 8

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh 8

L wsh

L nwsh 8

L wsh

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh 88

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh



K	
   Ti	
   P	
   Mn	
   Sr
Nr. Type {wt	
  %} {wt	
  %}

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh 8

L nwsh 8

L wsh

L nwsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh



Stot Zr Ni Zn Cu
Nr. Type {wt	
  %}

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

tot



Stot Zr Ni Zn Cu
Nr. Type {wt	
  %}

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh 8.8

R wsh



Pb Mo Sb Cd Hg
Nr. Type

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh



Pb Mo Sb Cd Hg
Nr. Type

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

L wsh

L nwsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh

R wsh



Igeo	
  classes Igeo	
  classes

Nr. Cd Error

Igeo
classes

unpolluted

unpolluted	
  
to	
  slightly	
  
polluted

slightly	
  
polluted

slightly	
  

polluted

polluted

polluted

polluted



Igeo	
  classes Igeo	
  classes Igeo	
  classes

Nr. Error

highest	
  content	
  

I	
  geo
classes

unpolluted

unpolluted	
  
to	
  slightly	
  
polluted

slightly	
  
polluted

slightly	
  

polluted

polluted

polluted

polluted

geo



I	
  geo	
  classes I	
  geo	
  classes I	
  geo	
  classes

Nr. Error

I	
  geo
classes

unpolluted

unpolluted	
  
to	
  slightly	
  
polluted

slightly	
  
polluted

slightly	
  

polluted

luted

polluted

polluted

geo



	
   	
   	
  
Igeo	
  classes Igeo	
  classes Igeo	
  classes

Nr. Error

pean	
  topsoils	
  

Igeo
classes

unpolluted

unpolluted	
  
to	
  slightly	
  
polluted

slightly	
  
polluted

slightly	
  

polluted

polluted

polluted

polluted

geo







  

of	
  the	
  laurel	
  forest	
  in	
  Tenerife	
  (Canary	
  Islands,	
  Spain).




