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Figure S1 Concentrations of PCA (ng/g dry mass) in Scots pine needles during a full needle 

life cycle in Stockholm, Sweden. Partial data from this investigation have been published 

previously (Kylin and Sjödin 2003). All needle year-classes (3) available at any one time 

were sampled, approximately once every two weeks. Five replicates were collected each 

sampling date, of which three to five were analyzed. 

 

The data in Table S1 are organized to enable kriging using as much of the dataset as possible. 

As shown in Fig. S1, this necessitates comparing different year-classes of samples collected 

in spring and in autumn, i.e., 3-5 month old needles (year-class 0) of autumn samples should 

be compared with 10-11 month old needles (year-class 1) of spring samples to make 

comparisons of the quantitative data as relevant as possible. The apparent discrepancy that 

year-class 1 consists of 10-11 month old needles is an effect of counting needle age from July 

when the needles have reached full length (buds will actually start shooting in late spring). 

Accumulation takes place primarily during spring-summer (indicated as summer in the 

figure) while the concentrations of VOCs are high (Hellström, 2003; Kylin et al., 2002; Kylin 

and Bouwman, 2014; Kylin and Hellström 2003; Kylin and Sjödin, 2003), and continues 

during the whole life-span of the needle until the onset of senescence. The apparent 

concentration decline in spring is due to starch accumulation affecting the dry mass 
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(Ericsson, 1980; Kylin and Bouwman, 2014; Kylin and Sjödin, 2003). For further discussion 

of the accumulation pattern, please refer to Sections 3.2 and 3.5 of the main text. 

Note that the yearly accumulation continues until senescence commences in all species 

tested. Scots pines in Northern Scandinavia usually retain their needles longer than do trees 

further south. In spite of this, the needles accumulate PCA and PCP until the last, senescent, 

year-class of needles (Table S1). The same is observed in samples of other species that retain 

their needles for more than three years (see, e.g,. P. mugo samples in Table S1). 
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Figure S2 Larger version of the left panel of Figure 1 in the main text. PCP in pine needles in 
Europe. For quantitative data of individual sample, see Table S1. 
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Figure S3 Larger version of the right panel in Figure 1 of the main text. PCA in pine needles in 
Europe. For quantitative data of individual sample, see Table S1. 
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Figure S4 PCA/PCP ratio in pine needle samples. For individual data see Table S1.  
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Figure S5 Larger version of Figure 2 in the main text. PCP and PCA in pine needles in Canada. 
For quantitative data of individual sample, see Table S2. 
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Figure S6 Detail of the concentrations of PCP (red) and PCA (green) in pine needle samples from 

southern Ontario.  

 



Table S1: Pentachloroanisole and pentachlorophenol in pine needles from Eurasia

Station Nearest city Lat Long Species Collection Season Year‐ Average Average
(#) year s = spring classes 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8 excluding all

a = autumn (#) 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 oldest
Tunisia

1.1‡ Carthage 36.94 10.24 halipensis 1989 ? ? 0.09 3.1 3.2 0.03 0.03 0.03
1.2      (same as above) 36.94 10.24 halipensis 1989 ? ? 0.15 2.9 3.0 0.05 0.05 0.05

Spain
2 Oviedo 43.33 ‐5.83 sylvestris 1988 s 3 0.14 0.36 0.23 0.81 1.9 1.1 0.95 2.2 1.4 0.17 0.19 0.20 0.18 0.19
3 Bilbao 43.27 ‐3.13 sylvestris 1988 s 3 0.29 0.42 0.30 2.5 4.7 2.3 2.8 5.1 2.6 0.12 0.09 0.13 0.10 0.11
4 Irun 43.31 ‐1.77 sylvestris 1988 s 3 0.17 0.25 0.26 1.6 2.7 2.4 1.8 2.9 2.6 0.10 0.09 0.11 0.10 0.10

Italy
5 Imperia 43.88 7.97 sylvestris 1991 a 3 0.14 0.34 0.23 1.7 2.8 0.46 1.8 3.2 0.7 0.08 0.12 0.50 0.10 0.23
6 Genua 44.39 9.03 sylvestris 1991 a 3 0.17 0.28 0.22 3.5 6.3 5.9 3.7 6.6 6.1 0.05 0.04 0.04 0.05 0.04
7 Pavia 45.21 9.09 sylvestris 1991 a 3 0.16 0.26 0.18 0.68 1.8 2.0 0.84 2.1 2.2 0.24 0.14 0.09 0.19 0.16
8 Cremona 45.09 10.05 sylvestris 1991 a 2 0.11 0.17 1.5 3.9 1.6 4.0 0.08 0.04 0.06 0.06
9 Varese 45.85 8.76 sylvestris 1991 a 3 0.08 0.32 0.19 2.7 2.4 1.6 2.8 2.7 1.8 0.03 0.13 0.12 0.08 0.09
10 Bergamo 45.71 9.79 sylvestris 1991 a 2 0.13 0.41 2.8 6.6 3.0 7.0 0.05 0.06 0.05 0.05
11 Brescia 45.57 10.36 sylvestris 1991 a 3 0.26 0.44 0.21 1.8 2.7 2.5 2.1 3.1 2.7 0.15 0.16 0.08 0.15 0.13
12 Rovereto 45.86 11.04 sylvestris 1991 a 3 0.14 0.44 0.36 2.1 5.6 3.3 2.2 6.0 3.7 0.07 0.08 0.11 0.07 0.09

Slovenia
13 Ljubljana 45.85 14.39 sylvestris 1988 a 3 0.22 0.51 0.41 3.3 5.1 4.7 3.5 5.6 5.1 0.07 0.10 0.09 0.08 0.09

Croatia
14 Split 43.53 16.11 sylvestris 1988 a 3 0.27 0.61 0.22 1.1 2.5 1.5 1.3 3.1 1.7 0.25 0.25 0.15 0.25 0.22
15 Dubrovnik 42.49 18.37 sylvestris 1988 a 3 0.16 0.52 0.38 4.3 6.9 3.6 4.4 7.5 4.0 0.04 0.07 0.11 0.06 0.07

Rumania
16 Cluj 46.72 23.59 sylvestris 1991 a 3 0.14 0.33 0.36 5.4 9.2 3.1 5.5 9.6 3.5 0.03 0.04 0.12 0.03 0.06
17 Moldovita 47.66 25.61 sylvestris 1991 a 3 0.20 0.38 0.30 3.8 8.9 6.5 4.0 9.3 6.8 0.05 0.04 0.05 0.05 0.05
18 Pȃrscov 45.26 26.52 sylvestris 1991 a 3 0.07 0.28 0.28 6.3 11 8.3 6.4 11 8.6 0.01 0.03 0.03 0.02 0.02
19 Strehaia 44.60 23.16 sylvestris 1991 a 3 0.13 0.33 0.13 2.7 8.3 9.1 2.8 8.6 9.3 0.05 0.04 0.01 0.04 0.03

Bulgaria
20 Ahtopol 42.07 27.96 sylvestris 1991 s 2 0.34 0.36 5.8 8.2 6.2 8.6 0.06 0.04 0.05 0.05

Greece
21.1 Thessaloniki 40.58 22.81 sylvestris? 1991 a 3 0.03 0.17 0.07 1.9 3.6 2.7 1.9 3.7 2.8 0.02 0.05 0.03 0.03 0.03
21.2      (same as above) 40.58 22.81 sylvestris? 1991 a 3 0.04 0.14 0.08 1.4 4.1 3.7 1.5 4.3 3.8 0.03 0.03 0.02 0.03 0.03
22 Sikiá 40.11 23.98 sylvestris? 1991 a 3 0.11 0.16 0.17 2.3 1.4 1.9 2.4 1.6 2.0 0.05 0.11 0.09 0.08 0.08

Turkey
23 Karşiyaka 40.55 28.81 sylvestris? 1991 s 2 0.14 0.27 3.4 5.8 3.6 6.0 0.04 0.05 0.04 0.04
24 Denizköy 41.14 30.50 sylvestris? 1991 s 3 0.11 0.30 0.50 1.8 4.7 2.3 1.9 5.0 2.8 0.06 0.06 0.21 0.10 0.14
25 Toygarli 41.97 33.23 sylvestris? 1991 s 3 0.13 0.25 0.31 0.8 2.6 1.3 0.91 2.9 1.6 0.17 0.10 0.24 0.24 0.24
26 Sinop 42.08 35.01 sylvestris? 1991 s 2 0.08 0.26 0.3 0.7 0.34 0.94 0.31 0.38 0.35 0.35
27 Trabzon 41.00 34.64 sylvestris? 1991 s 3 0.05 0.23 0.35 2.9 3.5 3.7 2.9 3.7 4.0 0.02 0.07 0.10 0.04 0.06

Georgia
28 Suchumi 42.94 41.09 sylvestris 1991 a 4 0.14 0.28 0.42 0.31 4.2 9.7 12 6.5 4.4 9.9 13 6.8 0.03 0.03 0.03 0.05 0.03 0.04
29 Tskhinvali 42.27 44.00 sylvestris 1991 a 3 0.18 0.38 0.23 2.0 2.8 3.9 2.2 3.2 4.1 0.09 0.13 0.06 0.11 0.09

Great Britain
30 Penzance 50.13 ‐5.58 sylvestris 1991 a 3 1.3 2.4 2.0 0.76 2.8 1.8 2.1 5.3 3.8 1.7 0.86 1.1 1.3 1.2
31 Swansea 51.68 ‐3.97 sylvestris 1991 a 3 1.5 4.4 2.3 1.8 2.6 2.3 3.3 7.0 4.7 0.85 1.7 1.0 1.3 1.2
32 Holyhead 53.30 ‐4.65 sylvestris 1991 a 3 2.7 6.3 4.8 1.9 4.8 4.4 4.5 11 9.1 1.4 1.3 1.1 1.4 1.3
33 Aspatria 54.74 ‐3.32 sylvestris 1991 a 3 3.1 6.3 5.1 2.0 5.3 3.5 5.1 12 8.6 1.5 1.2 1.5 1.4 1.4
34 Ayr 55.40 ‐4.63 sylvestris 1991 a 3 3.5 5.2 3.9 0.73 2.5 2.5 4.2 7.7 6.4 4.8 2.1 1.5 3.5 2.8
35 Druimindarroch 56.89 ‐5.79 sylvestris 1991 a 4 5.3 6.7 9.6 3.5 0.62 1.2 2.6 2.1 5.9 7.9 12 5.6 8.5 5.6 3.6 1.7 5.9 4.9
36 Durness 58.57 ‐4.77 sylvestris 1991 a 4 3.9 8.5 15 7.6 0.25 0.9 1.5 1.1 4.2 9.4 17 8.7 16 9.6 10 7.1 12 11
37 Kirkwall 58.92 ‐2.84 sylvestris 1991 a 3 4.2 7.9 9.4 0.81 1.1 1.6 5.0 9.0 11 5.2 6.9 5.9 6.0 6.0
38 Stonehaven 56.98 ‐2.20 sylvestris 1991 a 3 3.0 8.3 6.8 2.6 3.3 3.6 5.6 12 10 1.2 2.5 1.9 1.8 1.9
39 Oxnam 55.45 ‐2.44 sylvestris 1991 a 3 2.5 3.8 4.1 1.1 2.0 2.5 3.5 5.7 6.6 2.3 1.9 1.6 2.1 1.9
40 Peterlee 54.77 ‐1.33 sylvestris 1991 a 3 4.1 7.6 7.4 1.8 3.9 2.4 5.9 11 9.7 2.3 1.9 3.1 2.1 2.5
41 Silsden 53.92 ‐1.88 sylvestris 1991 a 3 1.8 2.5 1.3 2.5 5.3 4.3 4.3 7.8 5.6 0.75 0.46 0.30 0.61 0.50
42 Hindolveston 52.83 1.01 sylvestris 1991 a 3 2.6 4.1 1.4 1.6 4.3 0.6 4.2 8.3 2.0 1.6 0.95 2.3 1.3 1.6
43 Rhodes Minnis 51.15 1.08 sylvestris 1991 a 2 2.3 6.2 3.7 6.4 6.0 13 0.63 1.0 0.80 0.80
44 Kennington 51.72 ‐1.27 sylvestris 1991 a 3 1.0 3.3 3.4 2.7 3.5 3.7 3.8 6.8 7.1 0.38 0.94 0.94 0.66 0.75
45 Stafford 52.78 ‐2.02 sylvestris 1991 a 3 1.4 2.3 2.9 3.0 5.6 4.9 4.5 7.8 7.8 0.48 0.40 0.59 0.44 0.49

PCA concentrations (ng/g dm) in needle year‐class PCP concentration (ng/g) in needle year‐class ∑PCP (PCP + PCA) concentration (ng/g) in needle year‐class PCA/PCP ratio in needle year‐class



France
47 Bayonne 43.02 ‐0.43 sylvestris 1986 s 3 0.02 0.22 0.91 1.5 2.0 2.7 1.5 2.2 3.6 0.01 0.11 0.34 0.10 0.13
48 Tarbes 43.12 0.53 sylvestris 1986 s 3 0.30 0.48 0.43 2.3 3.8 5.0 2.6 4.2 5.4 0.13 0.13 0.09 0.12 0.11
49 Toulouse 44.11 2.31 sylvestris 1986 s 3 0.09 0.23 0.39 0.68 2.5 3.7 0.8 2.8 4.1 0.13 0.09 0.11 0.10 0.09
50 Bordeaux 44.29 ‐0.25 sylvestris 1986 s 3 0.16 0.30 0.29 1.8 3.8 4.1 1.9 4.1 4.4 0.09 0.08 0.07 0.19 0.19
51 Rodez 44.50 2.75 sylvestris 1986 s 3 0.10 0.31 0.41 0.36 0.94 1.5 0.5 1.3 1.9 0.28 0.33 0.28 0.22 0.22
52 St Etienne 45.12 4.40 sylvestris 1986 s 3 0.72 0.98 1.2 4.6 7.5 7.9 5.3 8.5 9.1 0.16 0.13 0.15 0.13 0.13
53 St Etienne 45.12 4.40 sylvestris 1986 s 3 0.56 0.74 1.2 3.5 8.9 10 4.1 9.6 12 0.16 0.08 0.12 0.38 0.33
54 Sainte‐Pazanne 47.07 ‐1.75 sylvestris 1988 a 3 1.6 3.0 0.57 2.6 4.3 3.8 4.2 7.3 4.3 0.60 0.70 0.15 0.65 0.48
55 Brest 48.45 ‐4.75 sylvestris 1988 a 3 2.4 4.2 3.5 1.9 5.3 2.2 4.3 9.5 5.7 1.2 0.80 1.6 1.02 1.2
56 Reims 49.19 3.90 sylvestris 1988 a 3 0.58 1.1 2.1 2.6 4.7 5.1 3.2 5.7 7.3 0.22 0.23 0.42 0.22 0.29
57 Cherbourg 49.61 ‐1.67 sylvestris 1988 a 3 0.92 2.5 1.2 3.2 5.3 4.3 4.1 7.8 5.5 0.29 0.47 0.28 0.38 0.34

Switzerland
58 Delémont 47.27 7.53 sylvestris 1986 s 3 0.14 0.11 0.34 1.4 3.5 4.5 1.5 3.7 4.9 0.10 0.03 0.08 0.08 0.08
59 Bern 46.88 7.40 sylvestris 1986 s 3 0.57 0.92 1.4 5.8 12 13 6.4 13 14 0.10 0.08 0.11 0.09 0.10

Lichtenstein
60 Vaduz 47.19 9.50 sylvestris 1987 s 3 0.15 0.34 0.55 0.69 1.5 1.0 0.8 1.8 1.6 0.22 0.23 0.55 0.22 0.33

Austria
61 Innsbruck 47.34 11.72 sylvestris 1987 a 3 0.41 0.27 0.35 0.63 1.1 0.4 1.0 1.3 0.79 0.65 0.25 0.80 0.45 0.57
62 Ferlach 46.51 14.22 sylvestris 1987 a 3 0.14 0.48 0.35 0.88 2.6 1.6 1.0 3.1 1.9 0.16 0.18 0.22 0.17 0.19
63 Feldbach 46.93 15.95 sylvestris 1987 a 3 0.14 0.33 0.28 0.51 0.76 0.82 0.65 1.1 1.1 0.27 0.43 0.34 0.35 0.35

Czech Republic
64.1 Netolice 49.08 14.25 sylvestris 1989 a 2 0.13 0.27 4.1 9.6 4.3 9.8 0.03 0.03 0.03 0.03
64.2 Netolice 49.08 14.25 sylvestris 1995 a 2 0.11 0.29 3.3 6.9 3.4 7.2 0.03 0.04 0.04 0.04
65 Český Těšín 49.75 18.58 sylvestris 1989 a 3 0.19 0.24 0.19 2.7 4.0 3.3 2.9 4.2 3.4 0.07 0.06 0.06 0.07 0.06
66 Brno 49.14 16.43 sylvestris 1995 a 3 0.06 0.36 0.22 5.6 8.4 4.2 5.7 8.8 4.4 0.01 0.04 0.05 0.03 0.04
67 Sušice 49.22 13.34 sylvestris 1989 a 2 0.36 0.32 1.5 4.7 1.9 5.0 0.24 0.07 0.15 0.15
68 Jihlava 49.38 15.50 sylvestris 1989 a 2 0.27 0.28 2.9 3.8 3.1 4.1 0.09 0.07 0.08 0.08
69 Český Budějovice 49.08 14.30 sylvestris 1995 a 3 0.18 0.29 0.27 3.9 4.4 5.1 4.1 4.7 5.4 0.05 0.07 0.05 0.06 0.05
70 Karlovy Vary 50.11 12.74 sylvestris 1987 s 3 0.04 0.32 0.32 1.7 3.0 3.7 1.8 3.3 4.0 0.02 0.11 0.09 0.12 0.12
71 Pardubice 50.05 15.60 sylvestris 1989 a 2 0.23 0.29 0.83 3.3 1.1 3.6 0.28 0.09 0.18 0.18
72 Hrádec Králové 50.12 15.97 sylvestris 1987 s 2 0.09 0.18 0.68 2.0 0.8 2.2 0.13 0.09 0.11 0.11
73 Krkonoše Nat Park 50.65 15.67 sylvestris 1987 s 2 0.11 0.24 0.46 1.1 0.6 1.4 0.24 0.21 0.23 0.23
74 Leberec 50.81 14.91 sylvestris 1989 a 2 0.27 0.37 4.8 6.3 5.1 6.7 0.06 0.06 0.06 0.06

Slovakia
75 W. Košice 48.66 21.05 sylvestris 1990 s 3 0.49 1.1 1.2 3.6 7.2 6.9 4.1 8.3 8.1 0.14 0.15 0.18 0.15 0.15
76 E. Košice 48.81 21.49 sylvestris 1990 s 3 0.76 0.89 1.2 4.2 7.0 9.6 4.9 7.9 11 0.18 0.13 0.13 0.11 0.11
77 W. Prešov 48.98 21.14 sylvestris 1990 s 3 0.27 0.68 0.97 5.5 8.4 10 5.8 9.1 11 0.05 0.08 0.10 0.09 0.12
78 E. Prešov 48.99 21.34 sylvestris 1990 s 3 0.43 0.89 0.65 4.6 6.5 2.6 5.0 7.4 3.2 0.09 0.14 0.25 0.12 0.16

Netherlands
79 Veleuwe 52.23 5.09 sylvestris 1989 a 3 1.78 2.12 1.26 3.2 6.7 4.6 5.0 8.8 5.9 0.55 0.32 0.27 0.43 0.38

Germany
80 Berchtesgaden 47.62 13.05 sylvestris 1995 a 3 0.31 0.53 0.46 0.51 1.3 1.1 0.8 1.9 1.5 0.61 0.40 0.43 0.50 0.48
81 Freiburg 48.21 8.11 sylvestris 1986 s 3 0.23 0.51 0.66 2.3 5.6 6.1 2.5 6.1 6.8 0.10 0.09 0.11 0.14 0.14
82 Zusamzell 48.47 10.62 sylvestris 1989 a 3 0.31 0.67 0.58 1.8 3.1 2.4 2.1 3.8 2.9 0.18 0.21 0.25 0.20 0.21
83 Hallwagen 48.50 8.52 sylvestris 1989 a 4 0.56 1.0 1.6 1.1 1.2 3.8 5.4 3.2 1.8 4.8 7.0 4.3 0.45 0.27 0.30 0.34 0.34 0.34
84 Strasbourg 48.56 8.23 sylvestris 1986 s 3 0.05 0.17 0.29 3.4 7.3 11 3.5 7.5 12 0.01 0.02 0.03 0.21 0.18
85.1 Hochstrasse A 48.93 8.37 mugo 1989 a 6 0.52 0.96 1.9 2.4 3.4 1.7 1.1 2.8 4.3 5.3 5.8 4.8 1.6 3.7 6.2 7.7 9.2 6.5 0.46 0.35 0.43 0.46 0.58 0.37 0.46 0.44
85.2 Hochstrasse B 48.93 8.37 sylvestris 1989 a 3 0.97 1.7 2.5 1.6 3.2 4.6 2.6 4.9 7 0.59 0.53 0.54 0.56 0.55
85.3 Hochstrasse C 48.93 8.37 sylvestris 1989 a 3 1.1 1.8 3.0 1.4 2.6 4.9 2.6 4.4 8 0.78 0.71 0.62 0.74 0.70
86 Schweinfurt 50.10 9.83 sylvestris 1986 s 3 0.70 0.64 0.99 0.56 1.7 1.3 1.3 2.3 2.3 1.3 0.38 0.78 0.65 0.68
87 Hammelburg 50.10 9.95 sylvestris 1989 a 3 0.38 0.96 0.72 0.83 1.8 0.66 1.2 2.8 1.4 0.46 0.53 1.1 0.49 0.69
88.1 Münchberg 1 50.20 11.73 sylvestris 1989 a 3 0.51 1.1 0.78 0.77 2.4 1.3 1.3 3.5 2.0 0.66 0.47 0.62 0.57 0.59
88.2 Münchberg 2 50.20 11.73 sylvestris 1989 a 3 0.47 1.2 0.61 0.96 1.5 1.3 1.4 2.7 2.0 0.49 0.82 0.46 0.66 0.59
89 Giessen 50.53 8.63 sylvestris 1989 a 3 0.28 0.82 0.41 0.62 1.5 0.55 0.90 2.28 0.96 0.45 0.56 0.75 0.51 0.59
90 Altenberg 50.75 13.75 sylvestris 1989 a 3 2.5 4.6 3.2 13 27 20 15 31 23 0.19 0.17 0.16 0.18 0.17
91 Bebra 50.98 9.83 sylvestris 1989 a 4 0.66 1.0 1.8 1.3 0.38 1.9 1.5 1.3 1.0 2.9 3.3 2.7 1.7 0.56 1.1 0.98 1.1 1.1
92 Bautzen 51.11 14.50 sylvestris 1990 a 3 1.3 0.94 0.70 15 11 12 16 12 13 0.09 0.08 0.06 0.09 0.08
93 Görlitz 51.24 14.93 sylvestris 1990 a 3 0.92 1.8 1.3 8.5 15 14 9.4 17 15 0.11 0.13 0.09 0.12 0.11
94 Halle 51.58 11.88 sylvestris 1990 a 2 4.3 12 17 32 21 44 0.25 0.36 0.31 0.31
95 Bitterfeld‐Wolfen 51.69 12.55 sylvestris 1990 a 2 5.4 9.5 18 30 24 39 0.30 0.32 0.31 0.31
96 Silberhütte 51.70 10.50 sylvestris 1989 a 5 0.75 1.5 1.7 1.9 1.3 0.46 0.52 1.4 2.1 0.76 1.2 2.0 3.1 4.1 2.0 1.6 2.8 1.2 0.9 1.7 1.6 1.6
97 Hertzberg 51.72 10.42 sylvestris 1986 s 3 0.58 0.75 0.94 0.82 1.0 0.91 1.4 1.8 1.9 0.71 0.74 1.0 0.47 0.58
98 Brandenburg 52.40 12.45 sylvestris 1990 a 3 0.98 2.3 1.9 4.7 11 8.4 5.7 13 10 0.21 0.22 0.22 0.21 0.22
99 Bremen 52.56 8.30 sylvestris 1986 s 3 1.4 3.1 4.4 1.9 4.1 6.6 3.2 7.2 11 0.74 0.75 0.66 0.52 0.50
100 Hannover 52.69 9.72 sylvestris 1986 s 3 1.1 2.0 1.8 4.7 6.0 6.9 5.8 8.0 8.7 0.23 0.34 0.27 0.29 0.28
101 Allertal 52.68 9.65 sylvestris 1989 a 3 0.74 1.3 0.87 2.5 4.4 3.6 3.3 5.7 4.5 0.29 0.29 0.24 0.29 0.28
102.1 Dannenberg N 53.08 11.00 sylvestris 1989 a 3 0.83 0.99 0.44 1.4 3.9 1.7 2.3 4.8 2.2 0.58 0.26 0.25 0.42 0.37



102.2 Dannenberg E 53.08 11.00 sylvestris 1989 a 2 0.67 1.1 1.2 5.5 1.9 6.6 0.57 0.21 0.39 0.39
102.3 Dannenberg W 53.08 11.00 sylvestris 1989 a 4 0.76 1.4 1.8 1.2 0.53 2.9 4.7 3.6 1.3 4.3 6.5 4.8 1.4 0.47 0.37 0.34 0.76 0.66
102.4 Dannenberg S 53.08 11.00 sylvestris 1989 a 3 1.0 1.4 2.4 1.7 2.7 2.5 2.7 4.1 4.9 0.58 0.53 1.0 0.56 0.69
103 Parchim 53.42 11.72 sylvestris 1990 a 3 1.8 2.8 2.4 0.62 1.8 1.3 2.4 4.7 3.8 2.8 1.6 1.8 2.2 2.1
104 Hamburg 53.66 10.33 sylvestris 1986 s 3 1.0 2.0 3.7 1.7 4.5 2.5 2.7 6.5 6.2 0.61 0.43 1.5 2.9 2.6
105 Rügen 54.48 13.47 sylvestris 1990 a 3 2.1 5.3 4.0 0.34 1.2 1.7 2.5 6.5 5.7 6.3 4.3 2.4 5.3 4.3

Poland
106 Zakopane 49.27 20.00 mugo 1990 a 8 0.20 0.80 2.7 3.8 2.8 7.0 8.4 5.8 0.35 1.4 1.3 2.7 4.7 5.5 6.4 4.6 0.6 2.2 4.1 6.6 7.5 12 15 10 0.57 0.56 2.0 1.4 0.61 1.3 1.3 1.3 1.1 1.12
107 Zabrze 50.28 18.77 sylvestris 1990 a 2 0.24 0.42 8.5 13 8.7 13 0.03 0.03 0.03 0.03
108 Gliwice 50.33 18.19 sylvestris 1990 a 2 0.18 0.53 8.6 13 8.8 14 0.02 0.04 0.03 0.03
109 Miechów 50.33 20.14 sylvestris 1990 a 3 0.28 0.55 0.44 2.7 5.7 4.8 2.9 6.2 5.3 0.11 0.10 0.09 0.10 0.10
110 Zwierzyniec 50.65 23.00 sylvestris 1990 a 3 0.12 0.38 0.44 1.4 2.5 2.3 1.5 2.9 2.8 0.09 0.15 0.19 0.12 0.14
111 Częstochowa 50.74 19.19 sylvestris 1990 a 3 0.11 0.41 0.34 0.86 1.9 1.6 1.0 2.4 1.9 0.13 0.21 0.22 0.17 0.19
112 Jenelia Góra 50.91 15.81 Picea abies 1987 s 6 0.36 0.88 1.4 1.7 2.3 2.3 0.56 1.9 1.8 2.6 3.8 3.1 0.92 2.7 3.2 4.4 6.0 5.4 0.64 0.47 0.74 0.65 0.61 0.73 0.62 0.64
113 Świeradów 50.94 15.29 mugo 1987 s 6 0.48 1.1 1.6 1.9 2.4 2.0 0.30 0.88 1.8 2.0 2.1 1.6 0.78 1.9 3.4 3.8 4.5 3.7 1.6 1.2 0.91 0.95 1.1 1.2 1.2 1.2
114 Radomsko 51.13 19.37 sylvestris 1990 a 3 0.36 0.80 0.61 2.5 5.1 4.7 2.8 5.9 5.4 0.15 0.16 0.13 0.15 0.14
115 Konin 52.27 18.27 sylvestris 1990 a 3 0.22 0.79 1.1 0.78 1.8 1.0 1.0 2.6 2.2 0.28 0.43 1.1 0.36 0.61
116 Warszawa 52.28 20.82 sylvestris 1990 a 3 0.18 0.44 0.38 1.3 2.8 2.0 1.4 3.2 2.4 0.14 0.16 0.19 0.15 0.16
117 Puszcza Notecka W 52.62 15.47 sylvestris 1987 s 3 0.34 0.77 1.0 1.4 2.6 2.2 1.7 3.3 3.2 0.25 0.30 0.45 0.34 0.35
118 Puszcza Notecka E 52.81 16.45 sylvestris 1987 s 3 0.23 0.66 0.57 0.72 1.4 1.9 0.95 2.0 2.5 0.32 0.48 0.29 1.1 1.0
119 Czerlonka 52.69 23.71 sylvestris 1987 s 3 0.12 0.28 0.36 0.06 0.18 0.26 0.18 0.46 0.62 2.0 1.6 1.4 1.8 1.6
120 Białowieża 52.72 23.87 sylvestris 1987 s 3 0.03 0.08 0.11 0.68 1.8 1.4 0.71 1.9 1.5 0.04 0.04 0.08 0.17 0.15
121 Bydgoszcz 53.15 17.92 sylvestris 1990 a 3 0.48 1.2 0.85 1.8 3.6 2.2 2.2 4.8 3.1 0.27 0.32 0.38 0.30 0.32
122 Szczecin 53.42 14.90 sylvestris 1990 a 3 2.4 5.2 4.0 1.4 3.7 2.7 3.9 8.9 6.6 1.7 1.4 1.5 1.6 1.5
123 Słupsk 54.65 17.03 sylvestris 1990 a 3 2.6 4.7 5.8 0.96 2.5 3.3 3.5 7.1 9.1 2.7 1.9 1.8 2.3 2.1

Denmark
124 Rangstrup 55.13 9.22 sylvestris 1989 a 3 0.94 2.1 1.5 0.56 0.86 0.93 1.5 3.0 2.4 1.7 2.5 1.6 1.9 1.9
125 Øster Lindet 55.32 9.10 sylvestris 1989 a 2 1.2 2.0 0.9 0.38 0.93 0.72 1.6 2.9 1.6 3.2 2.1 1.2 2.2 2.2
126 Esbjerg 55.33 9.13 sylvestris 1986 s 3 1.6 3.1 3.6 0.78 1.4 1.3 2.4 4.5 4.9 2.1 2.2 2.7 1.3 1.3
127 Lumsås 55.95 11.56 mugo 1987 s 6 0.78 1.5 1.7 2.4 3.0 1.9 3.9 6.1 8.7 13 13 6.9 4.7 7.6 10 15 16 8.7 0.20 0.24 0.19 0.19 0.23 0.27 0.22 0.22
128 Viborg 56.66 9.52 sylvestris 1986 s 3 0.38 0.72 0.86 0.48 0.62 0.86 0.86 1.3 1.7 0.79 1.2 1.0 1.3 1.3
129 Ålestrup 56.67 9.52 sylvestris 1989 a 3 1.4 2.7 1.8 0.68 1.5 1.0 2.0 4.2 2.8 2.0 1.8 1.7 1.8 1.8
130 Hanstholm 57.08 8.58 sylvestris 1990 a 3 1.5 3.1 2.1 0.38 0.90 0.92 1.9 4.0 3.0 3.9 3.5 2.2 3.19 3.2
131 Skagen 57.70 10.53 sylvestris 1990 a 3 1.4 2.9 2.2 0.23 0.40 0.51 1.6 3.3 2.7 6.0 7.2 4.4 5.85 5.8

Norway
132 Mandal 57.99 7.54 sylvestris 1988 a 3 6.2 11 16 0.52 0.84 1.5 6.7 12 17 12 14 11 13 12
133 Risør 58.67 9.16 sylvestris 1988 a 3 0.98 2.1 2.4 0.54 1.3 1.2 1.5 3.4 3.6 1.8 1.6 2.0 1.7 1.8
134 Larvik 59.05 9.94 sylvestris 1988 a 3 4.7 8.0 7.1 0.82 2.1 1.4 5.5 10 8 5.7 3.7 5.2 4.7 4.9
135 Oven 59.35 10.68 sylvestris 1989 a 4 2.2 3.7 7.3 4.8 1.9 4.0 6.0 3.7 4.0 7.7 13 8.5 1.2 0.92 1.2 1.3 1.1 1.1
136 Haugesund 59.46 5.26 sylvestris 1988 a 4 4.6 8.7 7.8 10 0.18 0.62 0.72 0.12 4.8 9.3 8.5 10 26 14 11 86 17 34
137 Bergen 60.36 5.21 sylvestris 1988 a 4 7.0 16 25 12 1.1 2.2 4.9 3.5 8.1 18 30 16 6.2 7.1 5.1 3.5 6.2 5.5
138 Krøderen 60.11 9.76 sylvestris 1988 a 3 4.2 5.7 3.6 1.0 2.3 1.6 5.2 8.0 5.2 4.1 2.4 2.2 3.3 2.9
139 Gjøvik 60.78 10.64 sylvestris 1988 a 5 0.93 2.1 2.3 1.8 2.5 0.22 0.46 0.74 1.6 0.94 1.2 2.6 3.1 3.4 3.4 4.2 4.6 3.1 1.1 2.6 3.3 3.1
140 Bygstad 61.38 5.69 sylvestris 1988 a 3 3.1 5.9 4.2 0.03 0.08 0.09 3.1 6.0 4.3 104 74 47 89 75
141 Trysil 61.42 12.02 sylvestris 1986 s 5 1.1 2.1 3.5 Lost Lost 0.36 0.55 0.98 Lost Lost 1.5 2.6 4.4 Lost Lost 3.1 3.8 3.5 Lost Lost 3.5 3.5
142 Hylleråsen 61.55 12.07 sylvestris 1989 a 5 2.3 6.2 7.4 9.3 7.1 0.28 0.62 0.98 1.1 0.72 2.6 6.8 8.3 10 8 8.3 10 7.5 8.3 9.9 8.5 8.8
143 Dombås 62.06 9.14 sylvestris 1988 a 5 4.6 9.3 14 19 10 0.84 1.8 2.3 3.1 2.4 5.4 11 16 22 13 5.4 5.1 6.1 6.1 4.4 5.7 5.4
144 Tynset 62.30 11.78 sylvestris 1986 s 5 4.7 3.6 7.4 Lost Lost 0.58 1.4 1.7 Lost Lost 5.3 5.0 9.1 Lost Lost 8.1 2.5 4.4 Lost Lost 5.0 5.0
145 Molde 62.89 7.08 sylvestris 1988 a 5 6.4 13 21 24 28 0.14 0.34 0.52 0.68 0.42 6.5 13 21 24 29 45 37 40 35 68 39 45
146 Trondheim W 63.71 9.66 sylvestris 1988 a 5 4.5 10 13 16 14 0.30 0.60 0.90 1.0 1.0 4.8 11 13 17 15 15 17 14 16 13 15 15
147 Trondheim E 63.50 10.91 sylvestris 1988 a 5 5.5 9.4 15 19 9 0.92 2.2 3.0 4.6 3.9 6.4 12 18 24 13 6.0 4.2 4.9 4.2 2.3 4.8 4.3
148 Røros 62.59 11.40 sylvestris 1988 a 6 0.43 1.1 1.3 1.6 1.9 1.2 0.17 0.25 0.38 0.61 0.72 0.34 0.6 1.4 1.7 2.2 2.6 1.6 2.5 4.3 3.5 2.7 2.6 3.6 3.1 3.2
149 Mo i Rana W 66.31 13.84 sylvestris 1988 a 6 4.1 8.2 12 16 26 27 0.18 0.58 0.83 1.2 1.3 0.46 4.2 8.8 13 17 28 28 23 14 14 14 21 60 17 24
150 Mo i Rana E 66.37 14.53 sylvestris 1988 a 6 5.6 13 20 18 29 19 1.1 1.8 2.7 3.4 4.7 2.6 6.7 14 23 21 34 21 5.2 7.1 7.6 5.1 6.2 7.3 6.3 6.4
151 Storjord 66.82 15.43 sylvestris 1989 s 5 4.3 5.0 11 16 11 0.11 0.28 0.31 0.31 0.31 4.4 5.3 12 17 11 39 18 36 53 36 36 36
152 Bodø 67.34 14.60 sylvestris 1988 a 6 6.3 11 18 27 31 19 0.20 0.32 0.48 0.60 0.65 0.53 6.5 11 19 27 31 19 32 34 38 45 47 36 39 38
153 Kautokeino 69.06 23.07 sylvestris 1988 a 6 6.1 9.2 15 24 25 25 0.02 0.02 0.12 0.08 0.09 0.04 6.1 9.24 15 24 25 25 305 461 122 304 281 628 295 350
154 Stonglandet 69.08 17.20 sylvestris 1989 s 5 3.4 7.4 11 16 12 0.08 0.20 0.33 0.51 0.32 3.5 7.6 11 16 12 43 37 33 31 38 36 36
155 Tromsø W 69.57 18.69 sylvestris 1988 a 6 5.6 8.1 20 31 34 19 0.36 0.88 0.92 1.5 1.9 1.3 5.9 9.0 21 32 36 20 16 9.2 22 20 17 15 17 17
156 Tromsø E 69.77 19.29 sylvestris 1988 a 6 6.8 16 21 28 39 39 0.93 2.3 3.0 3.8 5.1 2.5 7.7 18 24 32 44 41 7.3 6.7 7.1 7.4 7.6 16 7.2 8.6
157 Vadsø 70.09 29.63 sylvestris 1988 a 6 7.5 12 21 32 45 22 0.06 0.21 0.24 0.42 0.78 0.20 7.5 13 21 32 46 22 125 59 86 76 58 111 81 86

Sweden
158.1 Smygehuk A 55.33 13.35 mugo 1989 a 5 0.68 1.1 2.3 2.9 4.1 Lost 0.88 1.7 2.1 2.7 3.6 Lost 1.6 2.9 4.4 5.6 7.7 Lost 0.77 0.66 1.1 1.1 1.2 Lost 0.95 0.95
158.2 Smygehuk B 55.33 13.35 sylvestris 1989 a 3 2.9 5.6 2.1 1.2 2.0 1.7 4.1 7.6 3.8 2.3 2.8 1.2 2.5 2.1
159 Lyngsjö 55.92 14.10 sylvestris 1989 a 3 0.9 2.2 2.8 0.69 1.6 2.3 1.6 3.8 5.1 1.4 1.4 1.2 1.4 1.3
160.1 Torhamn 56.08 15.83 sylvestris 1989 a 3 1.2 1.8 2.8 0.65 1.1 2.1 1.8 3.0 4.8 1.8 1.6 1.3 1.7 1.6
160.2 Torhamn 56.08 15.83 sylvestris 1989 a 2 1.5 2.0 0.54 1.3 2.1 3.2 2.8 1.6 2.2 2.2
161 Vederslöv 56.78 14.73 sylvestris 1989 a 3 0.89 1.9 2.8 0.92 1.7 1.3 1.8 3.6 4.1 1.0 1.1 2.1 1.0 1.4
162 Ugglarp 56.83 12.62 sylvestris 1989 a 2 1.6 2.4 0.48 1.9 2.1 4.2 3.3 1.3 2.3 2.3
163 Påskallavik 57.17 16.47 sylvestris 1989 a 4 2.0 2.7 4.2 3.0 0.36 0.92 1.6 1.2 2.3 3.7 5.7 4.3 5.5 3.0 2.7 2.4 3.7 3.4
164 Sundre 56.94 18.20 sylvestris 1989 a 3 1.9 2.5 2.5 0.04 0.09 0.10 1.9 2.6 2.6 47 27 25 37 33



165 Vamlingbo 56.96 18.22 sylvestris 1989 a 3 2.0 3.7 2.7 0.16 0.22 0.10 2.2 3.9 2.8 13 17 27 15 19
166 Havdhem 57.15 18.33 sylvestris 1989 a 3 1.7 2.6 2.2 0.36 0.55 0.60 2.1 3.1 2.8 4.7 4.7 3.7 4.7 4.4
167 Eke 57.15 18.42 sylvestris 1989 a 3 2.2 3.3 2.7 0.26 0.58 0.33 2.5 3.9 3.0 8.5 5.7 8.1 7.1 7.4
168 Visby 57.61 18.60 sylvestris 1986 s 3 1.4 2.4 3.5 0.76 1.6 2.1 2.2 4.1 5.6 1.9 1.5 1.6 1.7 1.7
169 Bläse 57.88 18.85 sylvestris 1989 a 4 2.1 3.0 3.8 3.1 0.42 0.70 1.3 0.76 2.6 3.7 5.1 3.8 5.1 4.3 2.8 4.0 4.0 4.0
170 Fårö 57.93 19.20 sylvestris 1986 s 4 1.3 2.7 3.6 2.5 1.4 2.4 3.9 2.1 2.6 5.1 7.5 4.6 0.9 1.1 0.9 1.2 0.99 1.0
171 Gullered 57.78 13.55 sylvestris 1989 a 3 1.7 2.9 3.4 0.79 1.6 1.2 2.5 4.5 4.6 2.1 1.8 2.8 2.0 2.2
172 Ulricehamn 57.79 13.69 sylvestris 1986 s 3 1.2 2.3 2.7 0.86 1.9 1.8 2.0 4.2 4.5 1.4 1.2 1.4 1.3 1.3
173 Gryt 58.18 16.83 sylvestris 1989 a 4 1.7 2.7 4.1 3.4 0.24 0.61 0.99 0.45 1.9 3.3 5.1 3.9 7.0 4.5 4.2 7.6 5.2 5.8
174 Mjölby 58.27 15.07 sylvestris 1989 a 3 1.2 2.4 3.9 0.86 1.9 2.1 2.0 4.3 6.0 1.3 1.3 1.8 1.3 1.5
175 Kolsby 58.37 11.35 sylvestris 1989 a 3 2.4 3.7 5.2 0.31 0.53 0.92 2.7 4.2 6.2 7.6 7.0 5.7 7.3 6.8
176 Råssö 58.85 11.22 sylvestris 1989 a 4 1.3 2.4 3.6 2.9 0.57 0.88 1.7 0.99 1.9 3.3 5.4 3.9 2.3 2.7 2.1 2.9 2.4 2.5
177 Laxå 58.93 14.58 sylvestris 1986 s 3 2.0 4.1 4.9 1.5 3.8 2.9 3.4 7.8 7.8 1.4 1.1 1.7 1.2 1.4
178 Gnesta 59.00 17.09 sylvestris 1986 s 3 1.3 2.0 2.8 2.5 6.2 7.4 3.8 8.2 10 0.52 0.32 0.38 0.42 0.41
179 Axala 59.00 17.15 sylvestris 1989 a 3 1.6 3.0 3.7 0.26 0.62 0.66 1.8 3.6 4.4 6.0 4.8 5.6 5.4 5.5
180 Töcksfors 59.48 11.78 sylvestris 1989 a 4 2.4 3.7 5.1 4.0 0.13 0.28 0.24 0.32 2.5 4.0 5.3 4.4 18 13 21 13 18 16
181 Nora 59.48 15.10 sylvestris 1989 a 3 1.5 3.0 3.4 1.4 3.1 4.4 2.9 6.1 7.9 1.0 0.9 0.8 0.99 0.9
182 Kvarntorp 59.12 15.28 sylvestris 1986 s 3 0.96 1.9 2.5 3.7 5.7 6.5 4.7 7.5 9.0 0.26 0.33 0.38 0.29 0.32
183 Sörentorp 59.37 18.00 sylvestris 1986 s 3 0.35 0.55 1.0 2.3 4.1 5.0 2.6 4.6 6.0 0.16 0.13 0.21 0.15 0.17
184 Norrtälje 59.63 18.45 sylvestris 1986 s 3 0.96 1.8 3.5 0.66 1.3 1.9 1.6 3.1 5.4 1.5 1.4 1.9 1.4 1.6
185 Hedemora 60.10 16.02 sylvestris 1986 s 4 0.72 1.9 2.9 1.5 0.18 0.36 0.33 0.41 0.9 2.2 3.2 1.9 4.0 5.2 8.7 3.6 6.0 5.4
186 Avesta 60.13 16.07 sylvestris 1986 s 3 1.4 1.4 2.8 0.10 0.30 0.33 1.5 1.7 3.1 14 4.7 8.4 9.2 8.9
187 Säter 60.33 15.63 sylvestris 1989 a 4 2.2 4.5 6.4 3.8 0.25 0.60 0.81 0.33 2.4 5.1 7.2 4.1 8.8 7.5 7.9 11 8.1 8.9
188 Malung 60.48 13.36 sylvestris 1986 s 5 1.5 3.1 4.1 5.8 4.1 0.08 0.13 0.26 0.38 0.22 1.5 3.3 4.3 6.2 4.3 18 24 16 15 19 18 18
189 Sälen 60.48 13.18 sylvestris 1986 s 5 0.47 0.31 1.0 1.6 1.5 0.36 0.82 0.96 1.4 1.1 0.8 1.1 2.0 3.0 2.6 1.3 0.38 1.1 1.2 1.4 0.98 1.0
190 Gävle 60.50 17.33 sylvestris 1986 s 3 0.44 1.6 2.7 0.43 0.78 0.88 0.9 2.3 3.6 1.0 2.0 3.1 1.5 2.0
191 Hyttön 60.50 17.32 sylvestris 1989 a 3 2.1 5.4 4.5 0.93 1.7 0.74 3.0 7.1 5.2 2.3 3.2 6.0 2.8 3.9
192 Dala‐Järna 60.53 14.40 sylvestris 1986 s 5 2.3 2.9 3.9 4.7 3.6 1.1 1.9 2.6 3.1 2.3 3.4 4.8 6.4 7.9 5.9 2.0 1.5 1.5 1.5 1.5 1.6 1.6
193 Malungsfors 60.70 13.57 sylvestris 1989 a 5 1.7 3.4 6.6 7.5 5.6 0.25 0.68 1.5 3.3 1.8 2.0 4.1 8.2 11 7.4 6.9 5.0 4.3 2.3 3.1 4.6 4.3
194 Kråkbrickan 61.08 12.98 sylvestris 1989 a 6 2.0 3.8 6.0 8.1 9.1 7.3 0.05 0.16 0.24 0.42 0.51 0.38 2.0 3.9 6.2 8.6 9.6 7.7 39 23 25 19 18 19 25 24
195 Sveg 62.27 13.75 sylvestris 1986 s 5 1.7 3.4 4.2 8.3 6.5 0.36 0.82 1.5 2.0 1.4 2.1 4.3 5.6 10 4.8 4.2 2.8 4.2 4.6 4.0 4.0
196 Ytterhogdal 62.27 15.10 sylvestris 1986 s 5 1.5 2.5 3.9 3.1 4.4 0.03 0.07 0.22 0.31 0.29 1.5 2.6 4.1 3.4 51 36 18 10 15 29 29
197 Kvissleby 62.27 17.35 sylvestris 1989 a 4 1.9 3.8 6.4 4.6 0.36 0.54 0.61 0.56 2.3 4.3 7.0 5.3 7.0 10 8.2 7.6 7.7
198 SW Sundsvall 62.32 16.97 sylvestris 1986 s 4 1.9 4.0 7.5 8.0 0.75 0.94 1.8 2.1 2.6 4.9 9.3 10 2.5 4.3 4.3 3.8 3.7 3.7
199 Funäsdalen 62.37 12.40 sylvestris 1989 a 6 3.1 6.5 8.7 11 16 10 0.12 0.26 0.36 0.63 0.65 0.42 3.2 6.8 9.1 12 16 11 26 25 24 18 24 25 23 24
200 Vemdalen 62.42 13.85 sylvestris 1989 a 5 2.8 5.9 9.1 13 6.1 0.23 0.38 0.66 0.51 0.55 3.0 6.3 9.8 13 6.7 12 15 14 25 11 17 15
201 Vemdalen 62.42 13.85 sylvestris 1989 a 6 2.6 6.4 10 16 18 13 0.12 0.36 0.47 0.65 0.74 0.53 2.7 6.7 11 17 18 14 22 18 22 25 24 25 22 23
202 E Sundsvall 62.46 17.36 sylvestris 1986 s 4 3.8 8.0 11 5.8 1.9 3.8 6.4 2.6 5.7 12 17 8.4 2.1 2.1 1.7 2.2 1.9 2.0
203 Ånge 62.52 15.38 sylvestris 1986 s 5 5.5 9.7 14 18 11 3.8 6.2 10 13 2.4 9.3 16 24 31 13 1.4 1.6 1.3 1.4 4.5 1.4 1.4
204 Norrmjöle 63.65 20.13 sylvestris 1989 a 4 3.9 7.3 12 9.8 0.58 1.2 1.9 1.5 4.5 8.4 14 11 6.8 6.3 6.1 6.7 6.4 6.5
205.1 Dorotea 64.23 16.47 sylvestris 1989 a 4 4.3 10 14 16 0.85 1.3 2.4 2.9 5.1 12 17 19 5.0 7.9 6.1 5.4 6.3 6.1
205.2 Dorotea 64.23 16.47 sylvestris 1989 a 5 5.1 9.7 15 21 13 0.52 0.86 1.1 1.7 1.3 5.6 11 16 23 15 9.8 11 13 13 10 12 11
206 Jävrebyn 65.15 21.55 sylvestris 1989 a 4 3.4 8.3 11 11 0.12 0.19 0.38 0.46 3.5 8.5 11 11 28 43 29 23 34 31
207 Hällnäs 65.45 15.97 sylvestris 1989 a 5 4.4 9.4 12 16 12 0.01 0.05 0.04 0.06 0.06 4.4 9.4 12 16 12 442 187 305 273 195 302 280
208 Abisko 68.43 18.62 sylvestris 1989 a 4 6.6 15 23 28 0.93 1.5 2.2 2.8 7.6 16 25 31 7.1 9.8 11 9.9 9.2 9.3
209 Abisko 68.46 18.56 sylvestris 1986 s 6 4.5 8.8 16 24 25 14 0.25 0.31 0.44 0.58 0.62 0.41 4.7 9.1 16 24 26 14 18 28 36 41 41 34 33 33

Finland
210 Hangö 59.83 22.99 sylvestris 1988 a 3 1.8 4.2 2.9 1.5 3.3 2.1 3.2 7.5 5.0 1.2 1.3 1.3 1.2 1.3
211 Mariehamn 60.08 19.88 sylvestris 1987 a 5 2.3 4.1 6.5 9.0 5.4 0.52 0.85 1.6 2.2 1.6 2.9 5.0 8.1 11 7.0 4.5 4.8 4.0 4.2 3.3 4.4 4.2
212 Borgå 60.25 25.75 sylvestris 1988 a 3 0.60 1.1 0.93 0.79 1.7 1.5 1.4 2.8 2.4 0.77 0.66 0.63 0.71 0.69
213 Vederlax 60.60 27.68 sylvestris 1988 a 4 0.89 3.3 5.3 3.8 1.4 3.0 6.1 2.7 2.3 6.2 11 6.5 0.63 1.1 0.86 1.4 0.86 1.0
214 Lahtis 61.02 25.57 sylvestris 1988 a 4 1.3 2.4 6.3 3.8 1.2 2.0 3.9 3.0 2.5 4.5 10 6.8 1.1 1.2 1.6 1.2 1.3 1.3
215 Imatra 61.17 28.89 sylvestris 1988 a 5 0.68 2.7 4.2 4.3 2.5 1.4 3.5 4.5 4.9 3.5 2.0 6.2 8.7 9.2 6.0 0.50 0.78 0.94 0.89 0.73 0.78 0.77
216 Tammerfors (Tampere) 61.44 23.43 sylvestris 1988 a 4 1.4 3.8 5.6 3.2 2.6 5.8 8.2 4.7 4.0 9.5 14 7.9 0.52 0.66 0.68 0.69 0.62 0.64
217 Björneborg (Pori) 61.51 21.61 sylvestris 1988 a 3 2.3 4.1 4.0 1.8 4.0 4.3 4.1 8.1 8.3 1.3 1.0 0.92 1.1 1.1
218 St Michel 61.61 27.27 sylvestris 1988 a 4 0.82 3.3 4.3 2.6 1.2 2.8 3.1 2.5 2.0 6.0 7.4 5.0 0.67 1.2 1.4 1.0 1.1 1.1
219 Jyväskylä 62.26 25.52 sylvestris 1988 a 4 1.4 3.8 5.2 4.8 1.8 3.0 5.1 3.2 3.2 6.8 10 8.0 0.76 1.3 1.0 1.5 1.0 1.1
220 Joensuu 62.62 30.10 sylvestris 1988 a 5 1.1 2.4 3.6 4.0 2.5 2.3 4.1 6.2 7.5 5.6 3.4 6.5 9.8 11 8.1 0.48 0.59 0.58 0.54 0.44 0.55 0.53
221 Vasa 63.19 21.78 sylvestris 1988 a 5 2.9 6.7 6.4 12.4 8.3 1.2 2.5 2.0 6.7 4.3 4.0 9.1 8.4 19 13 2.4 2.7 3.3 1.8 1.9 2.6 2.4
222 Kuhmo 64.03 29.42 sylvestris 1988 a 6 0.26 0.49 0.54 1.5 1.7 0.92 0.35 0.77 1.2 1.4 1.9 1.3 0.61 1.3 1.7 2.9 3.6 2.2 0.73 0.64 0.46 1.0 0.88 0.70 0.75 0.74
223 Brahestad (Rahe) 64.63 24.59 sylvestris 1988 a 5 2.1 3.6 6.5 8.9 2.6 0.36 0.52 0.76 1.0 0.21 2.4 4.1 7.2 9.9 2.8 5.8 6.9 8.5 8.7 12 7.5 8.4
224 Suomussalmi 64.82 28.91 sylvestris 1988 a 6 1.2 2.6 3.4 5.7 5.6 3.9 0.44 0.73 1.4 1.9 2.2 1.1 1.6 3.3 4.7 7.7 7.8 5.0 2.7 3.6 2.4 3.0 2.6 3.5 2.9 3.0
225 Rovaniemi 66.44 25.77 sylvestris 1988 a 6 4.8 5.6 12 16 21 8.4 0.52 1.0 1.7 2.3 3.2 1.8 5.3 6.6 13 18 24 10 9.3 5.4 7.0 6.8 6.7 4.6 7.0 6.6
226 Inari 68.88 27.01 sylvestris 1988 a 6 6.9 12 20 29 37 30 0.14 0.25 0.41 0.66 0.74 0.51 7.1 12 21 29 37 31 50 48 50 44 49 59 48 50

Estonia
227 Tallinn 59.33 24.49 sylvestris 1989 a 2 3.6 3.9 5.6 9.7 9.2 14 0.63 0.40 0.51 0.51
228 Kohtla‐Järve* 59.40 27.18 sylvestris 1989 s 3 1.9 3.3 2.1 0.12 0.09 0.03 2.0 3.4 2.2 16 37 71 26 41
229 Tartu 58.47 26.58 sylvestris 1989 s 3 0.86 1.9 2.1 2.6 5.8 7.7 3.4 7.6 9.8 0.33 0.32 0.27 0.33 0.31

Latvia
230 Vidaga 57.37 26.37 sylvestris 1989 a 2 0.47 1.1 1.6 1.0 2.7 3.3 1.5 3.8 4.9 0.46 0.43 0.48 0.44 0.46
231 Jelgava 56.58 24.05 sylvestris 1989 a 3 1.3 2.7 3.5 1.0 3.1 3.3 2.3 5.8 6.7 1.3 0.9 1.0 1.1 1.1



Lithuania
232 Jonava 55.13 24.60 sylvestris 1989 a 3 0.59 1.5 1.2 2.7 5.2 5.0 3.3 6.7 6.2 0.22 0.28 0.23 0.25 0.24

Belarus
233 Lyubishchytsy 52.73 25.48 sylvestris 1986 a 3 0.26 0.61 0.50 1.9 4.5 2.3 2.2 5.1 2.8 0.14 0.14 0.22 0.14 0.16

Russia
234 Archangelsk 64.21 40.04 sylvestris 1991 a 6 7.0 16 26 39 46 24 6.7 15 20 27 35 20 14 32 46 66 81 44 1.0 1.1 1.3 1.4 1.3 1.2 1.2 1.2
235 Petrozavodsk 61.74 34.15 sylvestris 1991 a 5 1.5 2.7 4.9 7.4 3.7 3.7 5.6 9.7 15 12 5.2 8.2 15 22 16 0.40 0.48 0.50 0.49 0.30 0.47 0.43
236 Novgorod 58.42 30.77 sylvestris 1991 a 3 0.41 0.96 0.55 1.4 2.4 0.9 1.8 3.4 1.5 0.30 0.40 0.60 0.35 0.43
237 Kerzhenets 56.49 44.45 sylvestris 1991 a 3 0.08 0.24 0.06 0.77 1.6 1.1 0.85 1.8 1.2 0.10 0.15 0.05 0.13 0.10
238 Dobryanka 58.53 56.71 sylvestris 1991 a 4 0.15 0.24 0.84 0.24 0.83 1.4 2.8 1.2 0.98 1.7 3.6 1.4 0.18 0.17 0.30 0.20 0.22 0.21
239 Kyn 57.68 58.32 sylvestris 1991 a 4 0.26 0.55 1.1 0.30 0.36 0.90 1.7 1.3 0.62 1.5 2.7 1.6 0.72 0.61 0.63 0.23 0.66 0.55
240 Merikatsikha 57.09 59.32 sylvestris 1991 a 3 0.03 0.15 0.14 0.44 0.96 0.78 0.47 1.1 0.92 0.07 0.16 0.18 0.11 0.13
241 Kuzino 57.01 59.44 sylvestris 1991 a 4 0.12 0.18 0.34 2.5 5.8 3.7 2.6 6.0 4.0 0.05 0.03 0.09 0.04 0.06
242 Jekaterinburg 56.99 60.19 sylvestris 1991 a 3 1.2 2.8 1.6 1.6 2.9 3.9 2.8 5.7 5.5 0.75 0.95 0.42 0.85 0.71
243 Omsk 54.38 74.61 sylvestris 1991 a 4 1.4 3.1 3.8 2.9 5.6 8.6 12 8.1 7.0 12 16 11 0.25 0.36 0.32 0.36 0.31 0.32
244 Novosibirsk 54.58 84.44 sylvestris 1991 a 3 1.6 2.7 3.1 4.6 10 7.5 6.2 13 11 0.35 0.26 0.42 0.30 0.34
245 Kransojarsk 55.93 92.59 sylvestris 1991 a 3 0.44 0.66 1.1 0.29 0.60 0.88 0.73 1.3 2.0 1.5 1.1 1.3 1.3 1.3
246 Baykalsk 51.51 104.12 sylvestris 1990 a 3 0.38 0.93 1.3 4.0 10 13 4.4 11 15 0.09 0.09 0.10 0.09 0.09
247 Tankhoy 51.55 105.17 sylvestris 1990 a 3 0.57 0.83 1.4 0.47 1.4 1.3 1.0 2.2 2.7 1.2 0.60 1.1 0.91 1.0
248 Barguzinsky 53.81 109.04 sylvestris 1990 a 3 0.43 1.1 1.2 0.22 0.79 0.93 0.65 1.9 2.1 2.0 1.4 1.2 1.7 1.5

These samples were used for kriging to conctruct the maps in Fig. 2. See Fig. S1 and discussions in the main and supplemental text for explanations.  
‡Samples of other species than Pinus sylvestris , compare ratios/fractions only Spring collection: year‐class one 250‐300 days old.
*This station has alkaline precipitation. Autumn collection: year‐class one 150 ‐200 days old.
Alkaline pecipitation will dissolve PCP, therefore, PCP conc.,  See Figure S1
        ratios, and fractions are not comparable with other sites. Shaded cells contain data from samples of senescent needles. The data should, therefore, be treated wtih caution, see Fig. S1.



Table S2: Concentrations of pentachloroanisole and pentachlorophenol in pine needles from Canada.

Sample Location Lat Long Species* Collection Season Year‐classes
# year (#) 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

Canada
249 Sault Ste. Marie 46.62 ‐84.31 Pinus strobus 1989 s 3 0.43 1.3 0.66 3.2 5.2 4.8
250 Sept‐Îles 50.30 ‐66.46 ? 1989 s ? 2.5 2.9

251.1 Hamilton 43.25 ‐80.02 ? 1990 s ? 0.46 1.8
251.2 43.34 ‐79.77 ? 1990 s ? 0.62 3.6
251.3 43.16 ‐79.33 ? 1990 s ? 0.33 3.6
251.4 43.30 ‐79.84 ? 1990 s ? 0.59 5.2
251.5 43.25 ‐80.93 ? 1990 s ? 0.08 0.97
251.6 43.26 ‐79.10 ? 1990 s ? 0.29 2.8
252 Manicouagan 50.30 ‐68.75 ? 1990 s ? 1.8 0.59
253 Chibougamau 49.69 ‐74.36 ? 1990 s ? 2.4 0.62
254 Beaupré 47.06 ‐70.90 ? 1990 s ? 1.9 2.5
255 St Apollinaire 46.62 ‐71.48 ? 1990 s ? 1.1 3.1
256 Nipissing 46.45 ‐80.22 ? 1990 s ? 0.08 1.3
257 Geraldton 49.77 ‐86.27 ? 1990 s ? 0.29 1.7
258 Nipigon 49.30 ‐88.10 ? 1990 s ? 0.37 1.3
259 Shebandowan 48.65 ‐90.00 ? 1990 s ? 0.15 1.1
260 Stratton 48.68 ‐94.13 ? 1990 s ? 0.17 1.6
261 Beauséjour 50.03 ‐96.13 ? 1990 s ? 0.11 0.96
262 Wasagaming 50.67 ‐99.66 ? 1990 s ? 0.29 0.89
263 Hudson Bay, Saskatchewan 52.86 ‐102.58 ? 1990 s ? 0.23 1.0
264 Spiritwood 53.36 ‐107.88 ? 1990 s ? 0.46 0.77
265 Alsike 53.19 ‐114.41 ? 1990 s ? 0.39 0.52
266 Peace River 56.21 ‐117.22 ? 1990 s ? 0.99 0.25
267 Bonnyville 54.44 ‐110.69 ? 1990 s ? 1.1 1.2
268 Lac La Loche 56.54 ‐109.49 ? 1990 s ? 1.3 0.39
269 La Ronge 54.99 ‐105.74 ? 1990 ? ? 0.84 0.79
270 Wapweka Hills 54.63 ‐104.50 ? 1990 ? ? 1.6 0.44
271 Lynn Lake 56.90 ‐100.97 ? 1990 ? ? 1.5 0.53
272 Thompson 55.97 ‐97.45 ? 1990 s ? 0.46 1.2
273 Split Lake 56.34 ‐96.02 ? 1990 s ? 0.89 0.89

274 Newfoundland 49.60 ‐56.84 ? 1991 s ? 3.7 3.8
275 Charlottetown 52.69 ‐55.80 ? 1991 s ? 2.9 0.55
276 Cartright 53.37 ‐57.36 ? 1991 s ? 3.2 0.41
277 Churchill falls 53.50 ‐63.73 ? 1991 s ? 4.1 0.22
278 Gangon 52.22 ‐67.77 ? 1991 s ? 2.9 0.63
279 Pubnico 43.68 ‐65.74 ? 1991 s ? 0.27 1.3

280 Williston Lake 55.44 ‐123.18 ? 1992 s ? 0.92 1.3
281 Hixon 53.16 ‐122.36 ? 1992 s ? 0.39 2.2
282 Kelowna 49.91 ‐119.55 ? 1992 s ? 0.46 2.8
283 Vancouver Island 49.02 ‐125.67 ? 1992 s ? 1.1 0.18
284 Haida Gwaii 53.84 ‐132.90 ? 1992 S ? 3.2 0.09
285 Yellowknife 62.54 ‐114.98 ? 1992 s ? 2.9 0.33
286 Whitehorse 60.75 ‐136.10 ? 1992 s ? 2.3 0.61
287 Inuvik 67.76 ‐133.86 ? 1992 s ? 3.6 0.24

288 Kuujjuaq 58.06 ‐68.46 ? 1993 s ? 4.2 0.52

The oldest year‐class has probably gone into senescence and should be treated wtih caution
*As the species sampled are not known, the quantitative data should be used with causion. The ratios are fully comparable to the Eurasian data. 

PCA concentrations (ng/g dm) in needle year‐class PCP concentration (ng/g) in needle year‐class



Sample Location Lat Long Species* Collection Season Year‐classes
# year (#) 0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

Canada
249 Sault Ste. Marie 46.62 ‐84.31 Pinus strobus 1989 s 3 3.6 6.5 5.4 0.13 0.24 0.14
250 Sept‐Îles 50.30 ‐66.46 ? 1989 s ? 5.4 0.85

251.1 Hamilton 43.25 ‐80.02 ? 1990 s ? 2.3 0.26
251.2 43.34 ‐79.77 ? 1990 s ? 4.2 0.17
251.3 43.16 ‐79.33 ? 1990 s ? 3.9 0.09
251.4 43.30 ‐79.84 ? 1990 s ? 5.8 0.11
251.5 43.25 ‐80.93 ? 1990 s ? 1.1 0.08
251.6 43.26 ‐79.10 ? 1990 s ? 3.1 0.10
252 Manicouagan 50.30 ‐68.75 ? 1990 s ? 2.4 3.1
253 Chibougamau 49.69 ‐74.36 ? 1990 s ? 3.0 3.9
254 Beaupré 47.06 ‐70.90 ? 1990 s ? 4.4 0.76
255 St Apollinaire 46.62 ‐71.48 ? 1990 s ? 4.2 0.35
256 Nipissing 46.45 ‐80.22 ? 1990 s ? 1.4 0.06
257 Geraldton 49.77 ‐86.27 ? 1990 s ? 2.0 0.17
258 Nipigon 49.30 ‐88.10 ? 1990 s ? 1.7 0.28
259 Shebandowan 48.65 ‐90.00 ? 1990 s ? 1.3 0.14
260 Stratton 48.68 ‐94.13 ? 1990 s ? 1.8 0.11
261 Beauséjour 50.03 ‐96.13 ? 1990 s ? 1.1 0.11
262 Wasagaming 50.67 ‐99.66 ? 1990 s ? 1.2 0.33
263 Hudson Bay, Saskatchewan 52.86 ‐102.58 ? 1990 s ? 1.2 0.23
264 Spiritwood 53.36 ‐107.88 ? 1990 s ? 1.2 0.60
265 Alsike 53.19 ‐114.41 ? 1990 s ? 0.9 0.75
266 Peace River 56.21 ‐117.22 ? 1990 s ? 1.2 4.0
267 Bonnyville 54.44 ‐110.69 ? 1990 s ? 2.3 0.92
268 Lac La Loche 56.54 ‐109.49 ? 1990 s ? 1.7 3.3
269 La Ronge 54.99 ‐105.74 ? 1990 ? ? 1.6 1.1
270 Wapweka Hills 54.63 ‐104.50 ? 1990 ? ? 2.0 3.6
271 Lynn Lake 56.90 ‐100.97 ? 1990 ? ? 2.0 2.8
272 Thompson 55.97 ‐97.45 ? 1990 s ? 1.7 0.38
273 Split Lake 56.34 ‐96.02 ? 1990 s ? 1.8 1.0

274 Newfoundland 49.60 ‐56.84 ? 1991 s ? 7.4 0.97
275 Charlottetown 52.69 ‐55.80 ? 1991 s ? 3.5 5.3
276 Cartright 53.37 ‐57.36 ? 1991 s ? 3.6 7.8
277 Churchill falls 53.50 ‐63.73 ? 1991 s ? 4.3 19
278 Gangon 52.22 ‐67.77 ? 1991 s ? 3.5 4.6
279 Pubnico 43.68 ‐65.74 ? 1991 s ? 1.6 0.21

280 Williston Lake 55.44 ‐123.18 ? 1992 s ? 2.2 0.71
281 Hixon 53.16 ‐122.36 ? 1992 s ? 2.6 0.18
282 Kelowna 49.91 ‐119.55 ? 1992 s ? 3.3 0.16
283 Vancouver Island 49.02 ‐125.67 ? 1992 s ? 1.3 6.1
284 Haida Gwaii 53.84 ‐132.90 ? 1992 S ? 3.3 36
285 Yellowknife 62.54 ‐114.98 ? 1992 s ? 3.2 8.8
286 Whitehorse 60.75 ‐136.10 ? 1992 s ? 2.9 3.8
287 Inuvik 67.76 ‐133.86 ? 1992 s ? 3.8 15

288 Kuujjuaq 58.06 ‐68.46 ? 1993 s ? 4.7 8.1

The oldest year‐class has probably gone into senescence and should be treated wtih caution
*As the species sampled are not known, the quantitative data should be used with causion. The ratios are fully comparable to the Eurasian data. 

∑PCP (PCP + PCA) concentration (ng/g) in needle year‐class PCA/PCP ratio in needle year‐class



Table S3: Concentrations of pentachloroanisole and pentachlorophenol in pine needles from New Zealand.

Sample Location Lat Long Collection Season Year‐classes Species*
# year analyzed 0 1 2 3 4 0 1 2 3 4

North Island
289 Taranaki ‐39.16 173.97 1990 a 2 ? – 1.3 0.64 – – – 1.8 0.93 – –
290 Rotorua ‐38.16 176.27 1990 a 2 radiata – 2.2 2.6 – – – 3.8 4.9 – –
291 Kaimanawa Forest Park ‐38.94 176.18 1990 a 2 ? – 1.9 2.5 – – – 1.4 1.9 – –
292 Wai‐O‐Tapu ‐38.36 176.37 1990 a 2 ? – 0.66 0.36 – – – 6.0 5.7 – –
293 Wairoa ‐39.09 177.20 1990 a 2 ? – 2.6 1.8 – – – 1.6 1.1 – –
394 Ninty Mile Beach ‐34.57 172.79 1990 a 2 ? – 2.1 1.5 – – – 3.2 2.6 – –
295 Glenbervie Forest ‐35.61 174.29 1990 a 2 ? – 1.0 0.86 – – – 4.0 3.5 – –
296 Wood Hill  ‐36.74 174.40 1990 a 2 ? – 1.3 0.47 – – – 2.9 2.3 – –
297 Wood Hill Beach ‐36.73 174.37 1990 a 2 ? – 0.44 0.12 – – – 1.0 0.69 – –

South Island
298.1 Dublin Bay ‐44.64 169.17 1990 a 2 nigra – 2.8 2.3 – – – 5.8 6.3 – –
298.2 1990 a 2 radiata – 2.5 1.6 – – – 5.2 4.7 – –
299 Makarora ‐44.18 169.27 1990 a 2 radiata – 2.4 1.0 – – – 3.6 3.1 – –
300 Whataroa ‐43.25 170.36 1990 a 2 ? – 1.8 2.8 – – – 3.4 5.1 – –
301 Hammer Springs ‐42.53 172.93 1990 a 2 ? – 2.4 0.62 – – – 3.6 2.6 – –
302.1 Craigieburn Forest Park ‐43.14 171.76 1990 a 2 ponderosa – 4.7 3.4 – – – 5.8 4.9 – –
302.2 1990 a 2 sylvestris – 2.4 1.7 – – – 4.3 3.5 – –
302.3 1990 a 2 radiata – 3.7 2.8 – – – 5.4 4.2 – –
302.4 1990 a 2 contorta A (small) – 3.3 2.4 – – – 4.8 4.0 – –
302.5 1990 a 2 contorta B (large) – 3.5 1.9 – – – 5.3 4.4 – –

Sample Location Lat Long Collection Season Year‐classes Species*
# year analyzed 0 1 2 3 4 0 1 2 3 4

North Island
289 Taranaki ‐39.16 173.97 1990 a 2 ? – 3.1 1.6 – – – 0.74 0.69 – –
290 Rotorua ‐38.16 176.27 1990 a 2 radiata – 6.0 7.5 – – – 0.59 0.52 – –
291 Kaimanawa Forest Park ‐38.94 176.18 1990 a 2 ? – 3.3 4.4 – – – 1.37 1.32 – –
292 Wai‐O‐Tapu ‐38.36 176.37 1990 a 2 ? – 6.7 6.1 – – – 0.11 0.06 – –
293 Wairoa ‐39.09 177.20 1990 a 2 ? – 4.2 3.0 – – – 1.57 1.63 – –
394 Ninty Mile Beach ‐34.57 172.79 1990 a 2 ? – 5.2 4.0 – – – 0.64 0.57 – –
295 Glenbervie Forest ‐35.61 174.29 1990 a 2 ? – 5.0 4.3 – – – 0.26 0.25 – –
296 Wood Hill  ‐36.74 174.40 1990 a 2 ? – 4.1 2.8 – – – 0.44 0.20 – –
297 Wood Hill Beach ‐36.73 174.37 1990 a 2 ? – 1.5 0.8 – – – 0.44 0.17 – –

South Island
298.1 Dublin Bay ‐44.64 169.17 1990 a 2 nigra – 8.6 8.6 – – – 0.48 0.37 – –
298.2 1990 a 2 radiata – 7.7 6.3 – – – 0.47 0.33 – –
299 Makarora ‐44.18 169.27 1990 a 2 radiata – 6.0 4.2 – – – 0.66 0.32 – –
300 Whataroa ‐43.25 170.36 1990 a 2 ? – 5.2 7.8 – – – 0.52 0.55 – –
301 Hammer Springs ‐42.53 172.93 1990 a 2 ? – 5.9 3.2 – – – 0.67 0.24 – –
302.1 Craigieburn Forest Park ‐43.14 171.76 1990 a 2 ponderosa – 10.5 8.3 – – – 0.80 0.69 – –
302.2 1990 a 2 sylvestris – 6.7 5.1 – – – 0.56 0.49 – –
302.3 1990 a 2 radiata – 9.1 7.0 – – – 0.70 0.66 – –
302.4 1990 a 2 contorta A (small) – 8.1 6.4 – – – 0.67 0.60 – –
302.5 1990 a 2 contorta B (large) – 8.8 6.4 – – – 0.66 0.43 – –

*As different species have been collected or species was not recorded for many samples, the quantitative data should be used with causion. The ratios are fully comparable to the Eurasian data. 

∑PCP (PCP + PCA) concentra on (ng/g) in needle year‐class PCA/PCP ratio in needle year‐class

PCA concentrations (ng/g dm) in needle year‐class PCP concentration (ng/g) in needle year‐class



Table S4: Concentrations of pentachloroanisole and pentachlorophenol in pine needles from South Africa.

Sample Location Lat Long Species Collection Season Elevation Climate Replicates*
#  year (m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Average

South Africa
304 Pilanesberg ‐25.24 27.27 Pinus sp. 1997 s 1100 High elevation, dry climate 2 0.23 0.18 0.21
305 Pretoria ‐25.61 28.37 Pinus sp. 1997 s 1200 High elevation, dry climate 3 0.44 0.31 0.54 0.43
306.1 Kaapshehoop ‐25.62 30.75 Pinus sp. 1997 s 1500 Eastern humid escarpment slope 3 1.2 1.7 1.0 1.3
306.2 Pinus sp. 1997 s 1600‐1700 "Mist‐belt" 14 1.4 1.9 1.0 0.89 1.5 1.6 1.3 2.3 1.2 1.2 1.5 1.7 1.7 1.7 1.5
306.3 Pinus sp. 1997 s 1300‐1500 Valley west of "mist‐belt", dry climate 8 0.58 0.39 0.77 1.1 0.88 0.91 1.3 0.66 0.82
306.4 Pinus sp. 1997 s 1000‐1200 Valley bottom, dry climate 10 0.33 0.51 0.28 0.42 0.76 0.55 0.37 0.47 0.17 0.59 0.45
307 Jozini ‐27.44 32.14 Pinus sp. 1997 s 80 High humity lowland 2 0.29 0.49 0.39
308 Ulundi ‐28.30 31.47 Pinus sp. 1997 s 500 Mid elevation, dry climate 2 0.44 0.57 0.51

Sample Location Lat Long Species Collection Season Elevation Climate Replicates*
#  year (m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Average

South Africa
304 Pilanesberg ‐25.24 27.27 Pinus sp. 1997 s 1100 High elevation, dry climate 2 0.96 1.1 1.0
305 Pretoria ‐25.61 28.37 Pinus sp. 1997 s 1200 High elevation, dry climate 3 2.1 1.3 1.7 1.7
306.1 Kaapshehoop ‐25.62 30.75 Pinus sp. 1997 s 1500 Eastern humid escarpment slope 3 3.5 3.3 2.8 3.2
306.2 Pinus sp. 1997 s 1600‐1700 "Mist‐belt" 14 2.7 3.7 3.0 3.2 2.6 2.8 3.2 2.4 2.1 2.4 3.1 2.4 2.3 2.9 2.8
306.3 Pinus sp. 1997 s 1300‐1500 Valley west of "mist‐belt", dry climate 8 3.8 2.8 3.3 3.0 2.7 3.0 2.6 2.7 3.0
306.4 Pinus sp. 1997 s 1000‐1200 Valley bottom, dry climate 10 3.7 2.7 3.9 2.5 3.7 4.0 3.0 3.0 3.5 3.7 3.4
307 Jozini ‐27.44 32.14 Pinus sp. 1997 s 80 High humity lowland 2 2.7 3.0 2.9
308 Ulundi ‐28.30 31.47 Pinus sp. 1997 s 500 Mid elevation, dry climate 2 1.7 2.5 2.1

Sample Location Lat Long Species Collection Season Elevation Climate Replicates*
#  year (m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Average

South Africa
304 Pilanesberg ‐25.24 27.27 Pinus sp. 1997 s 1100 High elevation, dry climate 2 1.2 1.3 1.3
305 Pretoria ‐25.61 28.37 Pinus sp. 1997 s 1200 High elevation, dry climate 3 2.6 1.7 2.3 2.2
306.1 Kaapshehoop ‐25.62 30.75 Pinus sp. 1997 s 1500 Eastern humid escarpment slope 3 4.7 5.0 3.8 4.5
306.2 Pinus sp. 1997 s 1600‐1700 "Mist‐belt" 14 4.2 5.6 4.1 4.1 4.1 4.4 4.6 4.8 3.3 3.6 4.6 4.1 4.0 4.5 4.3
306.3 Pinus sp. 1997 s 1300‐1500 Valley west of "mist‐belt", dry climate 8 4.4 3.2 4.0 4.1 3.6 4.0 3.8 3.4 3.8
306.4 Pinus sp. 1997 s 1000‐1200 Valley bottom, dry climate 10 4.0 3.3 4.2 2.9 4.4 4.6 3.3 3.5 3.6 4.2 3.8
307 Jozini ‐27.44 32.14 Pinus sp. 1997 s 80 High humity lowland 2 3.0 3.5 3.3
308 Ulundi ‐28.30 31.47 Pinus sp. 1997 s 500 Mid elevation, dry climate 2 2.1 3.1 2.6

Sample Location Lat Long Species Collection Season Elevation Climate Replicates* Average
#  year (m) 1 2 3 4 5 6 7 8 9 10 11 12 13 14

South Africa
304 Pilanesberg ‐25.24 27.27 Pinus sp. 1997 s 1100 High elevation, dry climate 2 0.2 0.2 0.20
305 Pretoria ‐25.61 28.37 Pinus sp. 1997 s 1200 High elevation, dry climate 3 0.2 0.2 0.3 0.25
306.1 Kaapshehoop ‐25.62 30.75 Pinus sp. 1997 s 1500 Eastern humid escarpment slope 3 0.3 0.5 0.4 0.41
306.2 Pinus sp. 1997 s 1600‐1700 "Mist‐belt" 14 0.5 0.5 0.3 0.3 0.6 0.6 0.4 1 0.5 0.5 0.5 0.7 0.8 0.6 0.56
306.3 Pinus sp. 1997 s 1300‐1500 Valley west of "mist‐belt", dry climate 8 0.2 0.1 0.2 0.4 0.3 0.3 0.5 0.2 0.28
306.4 Pinus sp. 1997 s 1000‐1200 Valley bottom, dry climate 10 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.2 0 0.2 0.14
307 Jozini ‐27.44 32.14 Pinus sp. 1997 s 80 High humity lowland 2 0.1 0.2 0.13
308 Ulundi ‐28.30 31.47 Pinus sp. 1997 s 500 Mid elevation, dry climate 2 0.3 0.2 0.25

*Each replicate is a sample of year‐class 1 from an individual tree. Species may vary between replicates.

PCA/PCP ratio in replicate #

PCP concentration (ng/g) in replicate #

∑PCP (PCP+PCA) concentration (ng/g) in replicate #

PCA concentrations (ng/g dm) in replicate #



Table S5: Concentrations of pentachloroanisole and pentachlorophenol in pine needles from Zimbabwe.

Sample Location Lat Long Species Collection Season Replicates Year‐classes
#  year or samples (#) 0 1 2

Zimbabwe
303.1 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.05 0.07 0.06
303.2 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.03 0.07 0.11

Sample Location Lat Long Species Collection Season Replicates Year‐classes
#  year or samples (#) 0 1 2

Zimbabwe
303.1 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.79 1.1 0.63
303.2 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 1.2 2.6 2.0

Sample Location Lat Long Species Collection Season Replicates Year‐classes
#  year or samples (#) 0 1 2

Zimbabwe
303.1 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.84 1.2 0.69
303.2 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 1.25 2.68 2.14

Sample Location Lat Long Species Collection Season Replicates Year‐classes
#  year or samples (#) 0 1 2 Average Average

excluding all
Zimbabwe oldest

303.1 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.06 0.06 0.10 0.06 0.07
303.2 Kariba  ‐16.54 28.87 ? 1989 ? 3 3 0.02 0.03 0.05 0.03 0.04

 PCA concentrations (ng/g dm) in needle year‐class

 PCP concentration (ng/g) in needle year‐class

∑PCP (PCP + PCA) concentra on (ng/g) in needle year‐class

 PCA/PCP ratio in needle year‐class
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