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29 R ETE & fpipthar 2 AL~ TRERLE -
£ 5 2 iE (ppm) ™ 'LiE (ppm)

F (As) 33.0 11.0
4(Cd) 2.49 0.65
4.(Cr) 233 76.0
4 (Cu) 157 50.0
& (Hg) 0.87 0.23
4. (Ni) 80.0 24.0
4:(Pb) 161 48.0
#(2Zn) 384 140

33



e~ EEBHEERPR

SERFPITEBRTEEBIFHEEC £ R BFHE L
ﬁ%%ﬁi54%~$5qﬁﬁ$18@ A A 20 B

P AR 21 B(A10) S ERLTIZF AAHF(<A)E
ERFEDL QK (N ) N RS » BTy B R AisPA L p He
ﬁ&1%—$u1<4mé5 ﬁ&’P%@%%%%ﬂ%
T G MRRBE AT RS ENRKA S T EHLE
ErB gl it 8RBt £ B H 57

M R R AT D Y BRI TR
PR BT RTLE L R REY AT
Bl o w R JREARY > 21T 25 BHR AT ET
3 15“3 }\‘frﬁd f&mq‘w T iE e 0 EE RHR R & BB
R iR AR Y AA T S o L_’firf";’]ﬁﬁﬁ.‘ié » £ e iwé s
R 10 B S-18 € il 1 B e Aok R R (X D 3ppb
H i <% :50ppb) & B % )i s AFERLA T AR E T L R
I

o

s
£
F

“ﬂ%’ﬁt‘l,

vﬁ»‘ﬁw(ﬁz
TR
G B e

T

%10~ Btk AT e PR
A EBE L RS T
4% 2L
ATH T B ET 7% 33 e
- “ 30 54
a8 10 N )
" ° 4 4 2 18
o ’ > S 5 20
Zw i

34



(D*ﬁ&ﬁiﬁ%%&
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AT ARSI AP RETRITAAT AT A G
FlZ2ERREF B o
KB REE EBERKRPISE S P EEEL ERE G RE
@ﬁ@i@éﬁﬁ@ﬁ&mkgp 4 18.954 + 13.957 ppm
# 97.429 + 88.186 ppm ~ 4F 17.551 + 7.377 ppm ~ 44 33.227 +
10.359 ppm ~ 4% 25.188 + 8.226 ppm ~ 4% 0.073 = 0.034 ppm -~
A4 26.733 £ 9.017 ppm ~ 5% 0.035 £ 0.017 ppm fr4r 122135 +
3005.3 ppm > FHE LT & £ RM kB AR (0=30)% £ £
Tk R A ¢ 45 20.559 + 7.34 ppm ~ 4 84.969 + 54.25 ppm ~
4% 27.355 £ 12.545 ppm ~ 43 37.769 £ 12.135 ppm ~ £ 30.079
+9.752 ppm~ 4§ 0.179 £ 0.116 ppm~ & 22.102 + 7.205 ppm -
& 0.093 + 0.074 ppm fr48 16201.6 + 6017.4 ppm -

AFT 3 3t Rk B Aom § 2£(2016) 2015 # 6 1 3 B o
ikt R G~ Bk R i(R 1) AP E A £ R
B P 4 gk B 2015 & kihd o A FHIERE IS
—?%$%w@&9#é%amamﬁ%@a;,ﬁp;?
345 AR B T R ) 0.16ppm s 4 ~ 4~ & osReh
WRl EF "% ML A~ A frR ek R B R (R 1L) o @ AT E
SRR F A TRB R F | 2L R T 0 A B PRt
*ﬁ‘%ﬁﬁﬁﬁ%ﬁ’“&@#ﬂwﬁﬁﬁiﬂﬁksi
Fr a4 82y 22 RIBEF R
peeh s K2 E TR kg ’ﬁz{r’m NE & BIER LPER
g it ARE o R R RIFFH ERERSETR

o -—

“H—«:

\M\ ‘.‘E\\ -

E\\

35



211 AP R R oRE

(2002 > 2006) ~ Ft & 1£(2016)%% 3743 7% 4o f 1 %

/
:Ff‘\%};,lyﬁ—;o

wElPREELEHTE
%% (2006) | B % (2002) Ft % 2£(2016) * 77 5 (2017)

RTE K W ATEUE | WHE | ATEIE | BHE

Pb(ppm) 32.07 22.13 13.05 12.63 18.954 | 20.5590
Zn(ppm) 97.18 109.5 - - 97.429 | 84.9692
Cu(ppm) 40.9 24.46 . - 17.551 | 27.3552
Ni(ppm) 101.75 32.25 - - 33.227 | 37.7694
Cr(ppm) 127.31 59.3 - 25.188 | 30.0790
Cd(ppm) 2.02 0.208 1.27 0.93 0.073 0.1789
As(ppm) 7.3 11.3 - - 26.733 | 22.1025
Hg(ppm) 0.139 <0.16 0.32 0.26 0.035 | 0.0931
AR AREE ERRRIDEEY rﬁr%/mﬁ‘i By e

N R - S éﬁa’f?i/fsﬁi HMEF REELEL Ry » @
&F'frﬁd' ERAADERBFFIE X Iy (st:2! EHROERSR
RIERE - -] 21) qfri%/ﬁrw%*#ﬁ;‘w ST R A B R

4L

*T e (140ppm) ;

~ 4 e ﬁ“'f‘?:}\ Tk B
BERT AR bibE 8 R Y

fifkend T

1R & AT U
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212 kB AEE EBERRIRRIE -

& £ EREERRY FHEr £ &R

# 2 1 2 3 4 B 1 2 3 4 5 PR
31 14.199 15.432 14.365 16.712 | 15.177£1127 18.020 16.592 17.536 18.555 16.808 | 17.502+0.733
40 14.028 13.972 17.995 13.585 | 14895+ 1798 17.676 25.299 22.536 21.991 14.739 | 20448+ 3756
5 1 15.730 50201.072* 76.508 15.954 | 3606428598 | 29.341 14.418 13.777 7.204 20.913 | 17.131+7.49
6 1 14.319 14.279 24.030 13.641 | 16:567+4.317 22.381 21.809 20.387 23.371 53.478 | 28.285:12633
73 14.604 45.389 13.638 14.404 | 22009+13503 | 22.401 16.032 23.017 18.411 21.798 | 20.332+ 2676
g 1 16.632 11.988 11.551 12.985 | 13.289+ 1.999 22.455 16.782 21.359 18.847 18.840 | 19657+2016

ﬁ‘l g‘;{;i’ 149 14.919 + 0.946 20.212 £ 12.637 26.348 + 22.786 14.547 + 1.346 22.045+3.85 | 18.489+3.797 | 19.769 £ 3.215 | 18.063 + 5.204 | 24.429 + 13.206

yfg)gg T ig 18.954 + 13.957 20.559 + 7.34

*% 7 3t
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£ 13~ kB RLE &

B ERERIE -

& B LEE L RE WHEEr £ &Ry
% gk 1 2 3 4 F 1 Tin 1 2 3 4 5 I )
3 178.145 74.311 162.527 135.373 137.589 + 74.305 27.663 42.301 70.221 139.948 88.787 73.784 £ 39.329
41 48.720 70.378 63.363 61.600 61015+ 7.821 184.019 155.320 186.070 36.742 55.075 123.445 + 64.496
5 461.874 66.078 42.114 37.261 151.832 + 179.335 23.437 39.377 12.928 18.720 99.962 38.885 £ 31.779
6 8 33.902 51.547 151.106 55.557 73.028 £ 45.808 56.409 50.191 71.734 64.529 260.457 | 100.664 + 80.228
7 55.424 191.281 50.788 52.654 87.537 £ 59.92 88.766 63.862 69.214 90.653 124.382 87.375 % 21.283
g 1 74.683 72.408 67.344 79.849 73.571 + 4.494 84.711 72.105 87.527 85.513 98.451 85.661 + 8.387
ﬁ-: ‘g;é:__j_ =) 142.13 + 150.58 87.67 + 46.93 89.54 + 48.384 70.382 + 31.68 77.501 + 53.815 70.526 + 39.618 82.949 + 51.695 72.684 + 39.332 121.186 + 65.567 -
Ty 97.429 + 88.186 84.969 + 54.25
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Z 14~ kB RIEE & BAFERER E -

4 £ EEE LIRS WHLZr & & R
2k 1 2 3 4 HE 1Ty 1 2 3 4 5 B
3 15.589 17.546 16.054 19.514 | 17.18+135.16 18.898 19.830 36.054 23.239 20.879 23.78 £ 6.305
41 11.949 12.680 975.221* 15.297 | 13.309 + 1.437 21.778 28.504 29.986 26.439 19.205 25.182 + 4.075
5 1 12.420 12.243 12.860 14.595 | 13.03+0.931 23.448 25.194 16.057 9.000 32.556 21.251 + 8.065
6 * 16.796 22.028 30.971 16.833 | 21.657 +5.783 24.014 22.020 24.791 26.344 86.589 36.752 + 24.958
7 16.791 45.709 16.719 17.250 | 24.117 £ 12.468 28.545 21.632 27.813 39.449 36.809 30.85 £ 6.465
g n 22.351 12.459 11.812 13.210 | 14.958 +4.297 27.403 25.520 28.399 25.562 24.698 26.316 + 1.367
*7;\ '%Lj_ P 1598 + 3.44 20.44 +11.84 1768+ 6.9 16.12 + 2.03 24.014 + 3.253 23.783 £ 2.906 27.183 £ 6.027 25.006 + 8.87 36.789 + 23.117
Ty 17.551 + 7.377 27,355 + 12,545
*% Z~ 2t g
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2 15k REE 2 BB ERKRE -

& £ BT & RS WHLZr & & R

2k 1 2 3 4 By 1 2 3 4 5 I

3 28.257 32.966 28.500 34.260 | 30.996+12.146 | 33.661 34.178 34.319 35.650 30.523 33.666 + 1.703

41 27.119 28.182 30.604 30.530 29.109 + 1.506 34.138 41.745 37.743 39.566 31.465 36.931+ 3.7

5 1 30.198 29.078 31.605 32.105 | 30.746+1.19 36.723 30.262 29.050 14.062 36.718 29.363 + 8.286

6 " 30.033 29.227 53.141 30.787 35.797 + 10.029 39.074 34.405 37.284 41.510 96.692 49.793 + 23.564

7 28.945 73.653 29.043 30.358 | 40.5+19.149 41.962 34.748 40.434 38.406 38.959 38.902 + 2.417

g 47.297 25.891 26.635 29.039 32.215+8.785 39.979 34.848 37.641 38.251 39.085 37.961 + 1.744
foELT 3o | 3198693 | 36.5:1675 | 33.26+9.03 | 3118+ 164 37.59+3.03 | 35.03+3.39 | 36.08+3.61 | 34.57+9.34 | 4557+ 23.11

I3 33.227 £ 10.359 37.769 £ 12.135

40




16~ RIF R E & BEERERE -

£t £ BT & RS WHEr £ & 8
2k 1 2 3 4 HE 1Ty 1 2 3 4 5 H 1 Tin
3 18.769 22.027 19.523 24264 | 2115+13.02 | 23.249 23.204 25.910 26.521 22.697 24.32 + 157
48 29.016 25.548 28.196 26.841 | 27.4£132 29.373 28.578 28.489 26.579 27.355 28.08 % 0.99
5 25.746 26.210 25.515 26.159 | 2591£0.29 39.292 27.117 24.633 13.008 35.221 27.85 £ 9.126
6" 20.677 20.269 37.413 21851 | 25.05+7.16 30.588 27.316 32.754 37.583 75.914 40.83 + 17.86
7 19.745 58.367 19.471 20.870 | 2961+16.60 | 30.970 25.384 29.082 31.677 30.707 29.56 + 2.26
8 89.542* 20.136 20.556 22.164 | 2095+0.87 29.309 31.272 27.452 30.801 30.337 20.83 + 1.36
#¥ELT 35 22,79+ 3935 | 28.76+13.45 | 25.11+6.39 | 23.69+ 2.24 3046+4.70 | 27.15+251 | 28.05+258 | 27.7+7.55 37.04+17.79
T 25.188 + 8.226 30.079 + 9.752
*% Z~ 2t g
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2 17~ kBRI E & BEEERKR E -

& BEEE RS WHEr £ &Ry
2k 1 2 3 4 HE 1Ty 1 2 3 4 5 H 1Ty
3 0.103 0.117 0.101 0.136 0.114 + 0.59 0.100 0.095 0.119 0.142 0.143 0.120.02
47 0.054 0.053 1197.358* | 4.197* | 0.053z0 0.153 0.294 0.278 0.165 0.165 0.211 + 0.062
5 0.065 0.041 0.035 0.060 0.05+ 0.012 0.142 0.182 0.073 0.053 0.234 0.137 £ 0.067
6" 0.077 0.072 0.132 0.075 0.089 * 0.025 0.135 0.119 0.607 0.148 0.531 0.308 + 0.215
7 0.083 0.125 0.073 0.083 0.091 + 0.02 0.155 0.118 0.151 0.130 0.209 0.153 + 0.031
8 0.035 0.029 0.024 0.031 0.03 + 0.004 0.159 0.155 0.143 0.128 0.140 0.145 + 0.011
#¥ELT 3o 0.069+0.022 | 0.073+0.037 | 0.073+0.04 | 0.077 +0.034 0.141+0.02 | 0.16+£0.066 | 0.229+0.18 | 0.128 + 0.035 | 0.237 + 0.136
T 0.073 £ 0.034 0.179 £ 0.116
*% Z~ 2t g
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218 kB REE LB ERBRIE -

e £ BT & RS W Er £ &R
2k 1 2 3 4 HE 1Ty 1 2 3 4 5 B T
3 15.242 15.491 16.176 20.335 | 16.81£8.63 18.068 19.403 17.315 20.423 20.263 19.09 + 1.22
48 33.912 32.426 35.415 32.479 | 33561227 | 17.946 25.548 22.251 21.397 15.951 | 20.62+3.36
5 32.538 31.729 32.621 33.702 | 3265+0.7 19.748 16.093 16.815 9.113 22.476 16.85+ 4.48
6" 14.969 17.068 28.676 16.252 | 19.24+55 22.713 22.506 23.016 23.808 55.787 | 29.57+13.12
7 18.509 40.002 18.863 17.786 | 23.79+9.37 25.244 19.029 25.570 23.400 23.991 | 2345%235
8 47.447 29.303 27.690 32.956 | 3435+78 25.382 19.612 24.235 22.836 23.137 | 23.04:1.94
#¥ELT 35 271+1191 | 27.67+8.7 | 26.57+6.93 | 25.59+ 7.56 2152+3.11 | 20.37+£2.97 | 21.53+3.33 | 20.16 +5.08 | 26.93 + 13.17
T 26.733+9.017 22.102 + 7.205
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19~ kBRAEEFHRERKRE -

& £ BT & RS WHEr £ &R

2k 1 2 3 4 By 1 2 3 4 5 H 1Ty

3 0.053 0.055 0.050 0.069 0.057 + 0.066 0.082 0.058 0.055 0.076 0.079 0.07 % 0.011

48 0.017 0.023 0.021 0.021 0.021 + 0.002 0.060 0.082 0.122 0.092 0.080 0.087 £ 0.02

5 0.033 0.019 0.023 0.028 0.026 + 0.005 0.072 0.055 0.049 0.029 0.123 0.066 + 0.032

6 0.040 0.044 0.072 0.040 0.049 + 0.013 0.075 0.080 0.079 0.074 0.462 0.154  0.154

7 0.041 0.059 0.037 0.038 0.044 + 0.009 0.074 0.054 0.083 0.066 0.108 0.077 £ 0.018

8 0.017 0.016 0.017 0.016 0.016 + 0.0003 0.082 0.069 0.176 0.075 0.120 0.105 + 0.04
#¥ELT 3o 0.034 £ 0.013 0.036 + 0.018 0.037 £ 0.019 0.035+ 0.017 0.074 + 0.007 0.066 £ 0.011 0.094 + 0.044 0.069 £ 0.019 0.162 £ 0.135

T3 0.035+ 0.017 0.093 + 0.074

44




220~ kB RIEE £ RERERRRIE o

48 £ RELERS Wi £ & 8

ek 1 2 3 4 & 8 T3in 1 2 3 4 5 &1 In
3 9164.303 10888.029 9935.976 11650.299 10409.7 + 5386.1 9684.170 10575.888 9510.968 13244.548 9640.618 10531.2 + 1408.2
4 13526.358 13254.566 15411.938 15853.104 145115 + 1135.9 11697.006 16978.629 19955.718 13734.910 20437.873 16560.8 + 3416.8
5 9543.455 8577.433 16310.112 10011.166 11110.5 + 3046.2 18580.115 17287.843 15703.967 7606.049 22357.775 16307.1 + 4874.7
67 11460.600 11583.183 22448.576 11665.339 14289.4 + 4711.252 15987.012 15555.394 21197.004 25105.053 40350.557 23639 + 9069.6
7 11172.671 14532.238 10950.082 11546.384 12050.3 + 1448.7 17875.495 13707.148 15653.573 11244.679 16309.397 14958.1 + 2288
g 8622.279 10190.602 12829.935 11995.889 10909.7 + 1629.1 16589.212 13445.811 17187.035 13749.126 15094.640 15213.2 + 1488
ﬁ-: F‘;é:'_l }:_j 10581.6 + 1669.3 11504.3 £ 1954.1 14647.8 + 4150.9 12120.4 £ 1786.8 15068.8 + 3259 14591.8 + 2313.6 16534.7 £ 3756.4 14114.1 £+ 5360.7 20698.5 + 9677.9

Tia 12213.522 + 3005.304 16201.574 + 6017.449
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WHEr £ & R
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EEEBEFHEEC ERRE Y A 4 £
fek £/ 1ge0 B3 00 BIEFLAEREF 0% 0 KRB K
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£RE ¢ 1ge0=3.39 Bt % 453 fim A i €8
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%2 ,%94&%¢%—y®ﬁ%ﬁ&é:ﬁﬁiﬁﬁ%ﬂ’%‘%‘ﬁ\
4~ &Hri £ lgeo B0 BFLAERF 0% AXTFL
éa% AEEBERRFENFABRFRAL AFHIET ERIRE Y 5 E
PEESERLIFFE BN FABFRAL ) F N E Ly FLF R ERF
B d L eMBEF LB Er £ &8 1 22 * Wedepohl(1995) s F =~ % ik
RFAEL P @ L €880 2040 % BE R % (2002) 4 B F 42
FLHRE
#EEEL & RS WHEr £ 28K 1 WHEr €888 2
Igeo S AARR Igeo SRR Igeo RARR
Pb -0.228 B % -0.111 B % -0.691 B3
Zn -0.001 B % -0.198 B % -0.951 B3
Cu -1.095 % -0.455 % -1.064 %
Ni -1.338 % -1.153 % -0.542 %
Cr -2.908 % -2.652 % -1.820 %
Cd -6.365 % -5.068 % -2.099 %
As 3.390 BRI S 3.116 BRI S 0.657 R %
Hg -10.725 % -9.331 % -2.759 %
3. & F T
EEs 3 IE‘PE‘%‘ 2002 # ‘/\WF’%/-}—/HL%%/PJ guP VN RRE
& @H & 48 FlE g & F5 aF § 2 Wedepohl(1995)
3 £%E§PWﬁ;ﬁ§moﬂ&%é%%ﬁrﬁﬁﬁﬁ
ISR - f@ar g~ g~ oAk EF B )3 1(% 23)
=+
=

/4‘71:?': j\/}%";— i ':BLI‘/};][’”’F'&
£

BFAb 6T — B FT D4 44 £ 4 Ao EF
EHpL A EKRLE SR E w#g

/LB E R RN WHiZe € & 88
Pb 0.00000309 0.00000253
Zn 0.00000977 0.00000642
Cu 0.00000458 0.00000538
Ni 0.00000387 0.00000331
Cr 0.00000130 0.00000117
Cd 0.00000012 0.00000022
As 0.00010249 0.00006388
Hg 0.00000001 0.00000001
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(2 *5REERER

T EEFENNY EEBERRPIEA R 24-4 30 &
BB EHEEr £ Ry ) S 5 (N=18)F L £ 4
BT ek R 514511094 £ 9.604 ppm ~ 4 148.164 + 195.699
ppm~4F 12.337 £ 3.610 ppm~ 4% 3.11 + 2.768 ppm~ 4% 25.989
+ 31.072 ppm ~ 4% 0.543 = 0.407 ppm f=-% 2.58 + 0.862 ppm -
FER ) EHESENRY ORERDRBIEY TR &
mrmﬁﬁﬂamﬁﬂﬁwm,%TJ%ggJé&bma
fo e Bbﬂ”ﬁ]

- H AT WHIET £ RIRR ) RS B g3 g
EREFRVALBELR R T WS 59 (R 28>
p=0.008) ; & 4 BFE A e» ¥ X NI BFHEEREF AT
Tl ik 2. ~ #7135 v B 4 (p=0.052) > & 4 B 7 3 )
FRNBEERE AT R 2ppm(Burger and Gochfeld,
2004) A4k R Y s I EC £ R AR G B 5L
BUAEEBELRRE ] B LI B A S R ARITY
% (B 27> p=0.051) - Xm > A4 ER Y R A & ks E &R
o] B E e 5 g r’v’wfpgi;%?ﬂ%;ir &R ) F
59931 % (B 23°p=0.041)> ¥ 4 BH 7 ] F gL
E; AZ 1E < /*ch‘ T 4ppm(Burger and Gochfeld, 2004) o ¥

| EFEE T 7r¥1+mﬁ Mo 4w g kR T @ AR o 2

B EEEE ﬁﬁrﬂ}rim/}%@. B ORP ] RS K I3
1‘?? AFEEAALE > L EEARL LA €AY ) BN
334k B ¥ A2 4F 100ppm £ & (Smith, 1995) 0 ¥ it -] # %8
A g T oo (B 24-8 26 ~ B 29) -

53



24~ ) BRESEMNIP HERKRPIE o

& #EBELRRYE WHILE & R
HEiET WHiET T% 33
Byl 25.007 3.039 7.044 7.688
Y 2 11.137 11.958 19.06 8.93
48 3 10.421 3.013 7.955
48 4 9.474 13.152 4.868
445 27.555
44 6 16.695
BAg7 41.585
44 8 6.492
E Lo 18.546 + 11.212 7.790 £ 4,783 9.732 £ 5.501 8.309 £ 0.621
B 5 18.546 + 11.212 8.671+ 4.703
%25~ ) HHMIENIY BERKRPIE
& £ 2R ERBS WL E B R
Arm ik W T B Fra
Byl 133.101 76.986 75.644 133.268
B4y 2 132.547 75.143 934.773 86.637
B4y 3 93.747 72.582 135.723
B4 4 214.259 51.262 61.508
44 5 42.364
44 6 98.938
B4y 7 79.733
% K] 99.707
TP P 111.7996 + 47 2614 68.993+10.356  301.912+366.44  109.953+23.315
BB T3 111.7996 + 47.2614 170.353 + 256.176
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% 26~ #EF BN A ERBRE o

4 BB E R R WHLE & R
ATEET WHET Ik e
Bag 1 12.727 12.699 11.154 10.1
) 11.582 14.089 24.985 12.968
BAY 3 10.041 10.732 10.181
Ay 4 11.666 11.693 10.297
BAE5 6.536
B4 6 10.189
By 7 15.174
B4 8 12.938
BT 11.357+2.383 12.303+1.244  14.154+6.265  11.534+1.434
AR T3 11.357+2.383 12.89+4.228
F 27T~ ¥~ 53¢ ERKRPE
4 EEREE RS WHLE & R
Ry WHiEr % e
Bl 4.880 2.301 0.854 2.232
B 2 8.143 2.05 12.125 1.186
B4y 3 4.418 0.799 4.356
B4 1.976 4.11 1513
BAE5 1.050
B4 6 3.551
By 7 2.429
B8 3.176
TSTRE P 3.703+2.048 2.315+1.182 4.712+4.477 1.709+0.523
R T 3a 3.703+2.048 3.152£3.21
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LR R RIERRRIE

428~ %

& 2 EEE R RE WIEEE &Ry
AT LT WHiEe i% AT

211 21.647 18.562 11.324 18.113

48 2 6.605 29.86 144.528 21.501

F483 9.37 6.667 18.749

m1e 4 24.743 47.407 12.792

45 7.88

F486 5.711

BE7 10.322

#4e8 7.129
Bp I 11.676+6.835 25.624+15.014 46.848+56.464  19.807+1.694
B T 11.676%6.835 32.95+38.721

% 29~ | &

SE S BV SRR R WRBIE o

4 BERER R WHILE & R
AT WL E #r4

g1 0.494 0.374 1.221 0.455

4 2 0.258 0.438 1.702 0.787

43 0.068 0.292 0.441

4 4 0.269 0.635 0.255

B4 5 0.039

4 6 0.295

A7 0.154

4 8 0.12
B T 0.212+0.139 0.435+0.127  0.905+0.586  0.621+0.166
BT 0.212+0.139 0.66+0.44
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%30~ | #E> EY RERBRE -

A A RHEE B WHLE B R
ATES LT WL 1% A
HEg 1 1.63 2.553 3.771 1.454
4y 2 2.589 1.572 3.462 2.488
%83 1.996 2.229 4.817
i 4 3.531 2.758 1.808
45 3.219
%86 2.673
a7 3.172
48 8 2.031
’E%i"' T g 2.605x+0.634 2.278%0.449 3.465+1.08 1.971+0.517
B T 2.605+0.634 2.691+1.006
%% (Pb) *
20
18 L
16
14
=1
a1
(=}

ST N I=
H
—
H

X
A A G
3 N _ %;é, Oﬁ%,
%o o
Ve
¥ ,ggﬁ\

BI23 | # I EQBLER (AL BRER BN BNFHEC £ 28K
(p=0.041) > = BR7EF T REFLRE » & FAZE 4ppm £ T E(H) -
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ppm

£F (Zn)

800
700
600
500
400
300
200

100 I _ 1 i
0
%{w

-100 o o Wo ®»
200 o Ay

% 0
P
v ’i%\

P EHAENNEER S LR R P A F LR (0=0374) v BRAE

#8F LB (P=0.203) ea £ & R F42iE 100ppm 5 T & o
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47 (Cu)

pplll
[—
= N -
|
=
|
¢ .-

B 25~} ##> 6okt A £RIRS T RHF LB (p=0657) = B
w4 @ BF AL B (p=0.868) -
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10

6

ppm
e

T . Z e A
%@‘ @%‘ %@?@’— O%;%
% S8
k3 @
B 26 | #5938 ERE A3 L8R T algF LR (p=0214) = B Fm
s @ k¥ £ R (p=0.515) -
4% (Cr)
120
100
80
= 60
= 40
20 I I z
=
20 %j’fo v %1‘5’0 ‘91’?9 ‘%\@ @;\\w %‘?\a@
3 B $§ R
P
R

Bl 27~ | #¥F 5988 kR  HHEACER B I RALELR AL  H K
PR ARITA ¥ (p=0.051) > = B L 2 mEF L B (p=0.281) -
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&% (Cd)

1.6 -
1.4 .
1.2 -

: 1
dé ] ! ) Iﬁ

ppm

b5
o 5 & N o ¥
s R 2
e} R . o
%o -
Vi 3

B 28~ | ##> 59N 4ER  FHECEERFFINRLEL LR RE
(p=0.008) ; w M L B2 ABITH SV hEE > R4FRAR A ] BB LT
B ATa o~ FHIET oiTs(p=0.052) " 4 B o] BENILAEER ¥ )T
2ppm & % & e

& (Hg)

5
4.5
A
35
_ 3
825 ] I
2N
1.5 I
1
0.5
0
AR O & O Ul?%} @ A \4%) \Bﬁ)
S oF % ®
o) £ % %,
W° 4
% Ay
‘{%"‘ ¥ %'
&

SR BB AER A ER R T A F LR (p=0.859) 5 w B F s
# & (p=0.205) -

had
-
W
5 o
EM Wk
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Q) FRELEBER

| #MREY A RERGRIEAL 31 - £ 38 £k
BEFE AT £ 2R ) B2 FEM=20 LR n=T7)¢
LE£HTHER S 40843 £ 0.603 ppm ~ 4 10.675 +
18.209 ppm ~ 4% 1.838 £ 0.907 ppm ~ 43 0.579+ 0.666ppm -~ 4%
1.87 + 1.172 ppm~4§ 0.027 £ 0.019 ppm~%# 0.174 + 0.280 ppm
ek 0.058 £ 0.168 ppm -

- HatT o BEEEFHECERBE ORREL R
ERTELB(R30- 37w BRAEL P TF4ERE
MEAL(R 34 p=0011) k&~ | &F 52 ATa ~fHIET >
kv Ae B BV T SOt ERRFMANEL 2 B3R

i
o

A
Ay

31~ P R RIKRRE -

& £ EBEERE WHEE &R
RE AT WHiLv % e
s 1 0.577 1.199 1.863 0.646
okt 2 0.304 0.986 1.064 0.818
34 3 1.426 1.475 1.111 0.443
3o 4 0.407 0.493 1.345 0.261
345 0.252 0.949 0.957 2.765
T 0.593+0.431 1.020+0.324 1.268+0.323 0.987+0.909
BE T 0.593+0.431 1.092+0.601
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232 R REEERKRIE -

# 2 EEE R RS WAL &R
Rk Wk I% Fra
3o 1 10.507 3.373 6.183 17.709
o422 6.239 29.588 11.559 6.229
343 3.951 74.066 12.107 8.590
344 1.264 6.023 54.019 7.197
345 1.790 4538 2.086 5.744
T 4.750£3.374 235174£27.071  17.191+18.779 9.094+4.416
By Lo 4.750£3.374 16.601+20.079
%33 MR REARRIE -
& & kTR IRY WHEE &R
RE AT WHLv % e
3o 1 1.062 4.859 2.054 2.114
342 2.124 2.437 1.609 0.921
34 3 1.901 2.108 2.127 1.234
3o 4 1.551 1.512 2.991 0.526
345 1.298 1.580 2.330 2.935
T 1.587+0.387 2.499+1.229 2.222+0.451 1.546+0.869
B T e 1.587+0.387 2.089+0.992
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%34~ BHEAEEERKRE -

4 # kR E &R W EE &R
A kT WHET Eg e
3o 1 0.519 0.700 0.281 0.747
o422 0.374 0.504 0.527 0.599
343 0.586 2.176 0.431 0.220
344 0.291 0.307 0.365 0.758
345 0.321 0.265 0.270 2.949
T 0.418+0.115 0.790+0.710 0.375£0.096 1.055+0.967
By T 0.418+0.115 0.740+0.749
% 35 ] MW IBALRARRIE -
£ # kR E &R WA E &R
ATES LT WHET 1% 374
3o 1 3.875 2.099 0.696 2.002
3o 2 1.347 1.075 0.788 2.074
34 3 1538 5.136 0.844 1.424
3o 4 1.057 1.564 0.597 2516
345 2.113 1.393 0.509 3.593
T 1.986+1.006 2.253+1.479 0.687+0.122 2.32240.725
B L5 1.986%1.006 1.754+1.216
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436 BHMAEEEREKRE -

& £ EBEELRE WFEE &R
kT WHxEr Ik i@
3o 1 0.025 0.072 0.028 0.017
o422 0.014 0.053 0.016 0.008
343 0.068 0.048 0.026 0.009
344 0.020 0.013 0.029 0.011
345 0.019 0.007 0.020 0.017
T 0.029+0.020 0.039+0.025 0.024+0.005 0.012+0.004
B T e 0.029£0.020 0.025+£0.018
37~ PR RERRRE -
b £ EEL LIRS W EE &R
RE AT WHLv % e
3o 1 0.291 NA NA NA
) NA 0.093 0.011 0.032
343 NA NA NA NA
3o 4 NA NA NA 0.001
355 0.018 NA NA 0.830
T 0.154+0.137 - - 0.288+0.384
B T i 0.154+0.137 (n=2) 0.193+0.032 (n=5)
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438~ EHMAEAERKRE -

A BB EERS W EE B RS
T EC W iET 1% AT

34 1 0.048 0.080 0.061 0.038

3o 2 0.036 0.032 0.037 0.037

343 0.034 0.028 0.031 0.025

34 4 0.020 0.033 0.021 0.021

345 0.017 0.018 0.023 0.802
TN e 0.0310.011 0.038+0.022 0.035+0.014 0.184+0.309
BE T 0.031+0.011 0.086+0.192
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4 (Pb)
18
1.0
1.4
~ 12
=1
=08
0.6
0.4
0.2
0
o QO wo X
&G ~ & o gﬁ’
$ ¥ K
X R %’% ) O’@y

B30 | #FR4ER S LR B T AT LR (p=0.074) > » BHre 4
Ak F LB (p=0.131) -

8¥ (Zn)
60

40
30
20
10 I I i
0 1 1
-10 __%,_O %,‘O %;»?.?o ,%\@ .t i

%ﬁ“ %\% % ko

ppm

ak¥F L3 (p=0.392) -
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s

12 L W a

ppm

— ;-/I

;J ]

<o Q

NENG

4 (Cu)

BI32~ | I MHER P ELBP T AR FAL R (p=0239) = BRAS 4

&k F LB (p=0.202) -

ppm
[a—

0
05 {';5;/,0 ) ‘:{g/,O
aif\%h ¥

ak¥F AL B (p=0.342) -
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5% (Cr)

%]
e
| O

2 A i) h =

ppm

a, b,c

I o—

&
B34~ | #¥FELER ALE RS T EHF LR (p=0513) = BE AN
EHFLEE=0.011) # 7 7 Btk AT E @ 2 BEAES (p.=0016,
py=0.01, p;=0.002) °

4% (Cd)
0.07
0.06
0.05
= 0.04
210.03
0.02 I
0.01 I
0 o o
’f:(—o ,ﬁ,_o 69?% %\’&\ ﬁw\w %ﬁ)

2 <&
%U\ 3 &
"%‘ ¥
3 r‘\%\%\

M35 | #WIHERR DA LRBMEREY LB (p=0513) » = BHR AL 4
£ &% Z 3% (p=0.146) -
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0.8
0.7
0.6
0.5
0.4
03
0.2
0.1

0

ppm

-0.1 o

-0.2

B (As)

B3~ | FIEMER S ELBF T AT LR (=0699) 5 v % e 7

VO ek AR B K

ppm
o

BT~ #MERER S ERBF T 2l F L B (p=057)> = BHaw
¥ £ B (p=0.875) -

PN
Sm o

PR

‘2 0
‘ ®
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4 sAL&BER
ﬁéﬁﬁ%%;viﬁﬂ#ﬁjw%%wiﬁ%%ﬁ

Erliﬂ%UQ 58826+31362pmn~%=121285+77166
ppm ~ 4 100.035 + 47.725 ppm ~ 43 29.661 £ 14.193 ppm ~ 4%
47.645 + 23.375 ppm ~ 45 0.541 + 0.245 ppm ~ # 71.13 +
29.171 ppm iri 0.033 + 0.011 ppm o WHEIET £ &Ry D
T EWMAAEE 2B THBER S 14 213388 + 533.919
ppm ~ 4% 75.497 + 83.666 ppm ~ 4% 57.492 £ 19.642 ppm ~ 43
44,582 + 24.574 ppm ~ 4% 41.503 = 19.866 ppm ~ 4 0.887 +
0.635 ppm~#* 90.404 + 21.557 ppm f=-% 0.088 + 0.036 ppm -

- A REBE R IRE NS G TR R ARG
kv £ R RM 8 4 k@B (B 39 pr=0.023; E 40,
Pc,=0.049) @ FHFiEv £ B BR¥ & g ARRP * 3R E#
£ & RM a4 A& ER (B 455 p=0.001) - # # £ 45~ 4%
B GEToRER A RE T EHME A AT RS X L8 (B
38 -~ F 41-R] 44) -

& REET WHEe
a4l 59.072 1900.612
a4 2 101.193 52.473
843 97.002 46.174
a4 4 96.410 43.439
845 50.029 64.767
846 25.456 78.492
847 82.752 48.428
848 28.456 11.325
849 29.019 63.072
a4 10 18.867 19.123
a4 11 19.362
Ty 58.826+31.362 213.388+533.919
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%39 I AEER®BRE -

240~ #FBE A ERBPIE o

& PR W ET
41 75.825 24.003
a4 2 110.275 37.165
343 131.703 NA
S 44 136.671 40.728
845 122.373 70.578
946 46.846 86.905
sA47 336.030 39.288
348 113.442 60.480
49 70.455 317.087
a4 10 69.230 70.999
a4 11 7.742
Tn 121.285+77.166 75.497+83.666

41~ ) #He hrERRRIE -

4 ATH g LT
41 93.058 85.775
a4 2 160.708 67.335
843 154.500 31.454
S 44 142.630 57.851
845 148.950 79.873
546 62.157 77.526
847 110.116 52.221
848 60.214 28.931
849 38.064 66.972
a4 10 29.955 55.796
s 4 11 28.673
T n 100.035+47.725 57.492+19.642
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42~ HHES AR BB E -

4 e g T
a4 1 29.675 84.674
442 46.289 56.538
543 40.010 36.833
a4 4 47.205 51.482
545 42.036 63.044
546 10.841 76.040
847 38.374 50.717
44 8 16.009 8.553
G409 14.459 36.668
4410 11.709 7.831
a4 11 18.021
I35 29.661+14.193 44.582+24.574

F 43~ HFES AELERRRIE -

# FESET WHET
G401 48.047 72.693
442 74.742 51.941
443 66.094 23.247
4.4 77.062 45.816
445 63.330 55.658
546 16.606 62.839
G4 7 64.102 50.300
54 8 29.684 11.155
449 20.537 48.812
4410 16.247 15.802
411 18.272
5 47.645+23.375 41.503+19.866
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244~ ) BFEE ALERKBIE

& Frakv Wi
841 0.630 1.095
84 2 0.786 0.697
84 3 0.779 0.868
344 0.832 0.543
845 0.617 0.868
846 0.212 0.660
847 0.748 0.476
84 8 0.367 0.340
849 0.238 2.790
a4 10 0.205 0.833
a4 11 0.590
Ty 0.541+0.245 0.887+0.635

45~ | ZFH S AP ERKPE -

P T W iR
841 131.063 125.768
g4 2 91.329 106.744
443 80.428 72.093
& 4 4 88.855 100.658
845 70.958 109.422
546 57.700 96.683
847 83.821 78.304
448 37.041 50.019
849 36.053 96.901
g 4 10 34.052 97.226
& 4 11 60.630
T5 71.13+29.171 90.404+21.557
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46~ ] ®FHE A KERKRE o

& Frakv Wi
841 0.042 0.068
84 2 0.023 0.090
84 3 0.023 0.157
344 0.025 0.060
845 0.059 0.092
846 0.024 0.078
847 0.024 0.055
84 8 0.035 0.100
849 0.038 0.083
a4 10 0.035 0.148
a4 11 0.032
Ty 0.033+0.011 0.088+0.036
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25 (Pb)

1000
800
600

400

ppm

200

=200

=400

B38| &M dsrikk + d ERBRF 2 F 4P (p=0573) -

¥ (Zn)

250

200

ppm
—

A R A S e
A & gir <2 Lb
e e ‘:rd = B L

-50

B39 #Wah&HER  ELEL R BRr A FHEC £ & B (p=0.023) -
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47 (Cu)
120

100

30

60 T

PPrm

40

. BREEREK #i & 0 E R

B 40~ | #FE a4r kR P AR E R BRE XN HHEC £ 88 (p=0.049) -
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£ (N1)

BREEREK #i & 0 E R

Blal- | ##s dé kR A £LBF 2 F £ 2 (p=0.181) -
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4% (Cr)

BREEREK #i & 0 E R

Bl42- | ##ed&kk A £L RSP AHF L2 (p=0.36) -

4% (Cd)

1.6

1.4

1.2

=08
2
0.6
0.4
0.2

BREEREK #i & 0 E R

Bl43- | #%6 A4ER A €8BS AN FLE(=0121)-
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B (As)

BREEREK #i & 0 E R

Bl4d - | #MadMER 3 €& 8 2 ¥ 4L 3 (p=0.078) -

0.14

0.12

0.1

0.08

PPrm

0.04

0.02

& (Hg)

BREEREK #i & 0 E R

B 45~ | ##e AR ER | WHi%c £ &8 3208 £ B & & B (p=0.001) -
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(5) 48 B 1A 47

Mg R A RS RO G 393 s }y'ff’a A ¥ P
E‘J}’JT{$E‘N}§}§ #E’Fﬁgr}/,,\*:r, 11;?7:-}!'75&)37*4 HQ,JI%?«fp
PR L & it 2R AR RN R SF%/:_

ﬁWé%%° Pl R E ARM GECELEP A ¥
MR o @ @RS F TR N o SN
W B¥E T i s —‘F,L’F'&mjﬁl’&gﬁi)i :

<0.2 > & % & 1p B
0.2-0.4 > ™ & 4p B
04-06 ¢ & 4p B
0.6-0.8 > & & 4p M
>0.8 > &% & 40 B

a~ kBREICS AHE SRR M E
k3 RE fo 8 g sk e R R AR B AR

FoHY ARRY REARM (R 4T) Fl5 A&
I 5%;?’;‘ }\i’\‘&?m/[%{i*’”ﬁ'l’g\'rszd ;-‘1(—‘-

Feh® Ak s 2 B R RE A SR
(Scheuhammer, 1987; Scheuhammer et al., 2007,
Dietz et al., 2013) -

2 AT~ kB RIRJe S 9933 hE & kAR DI R 1A 47 o

Cu Hg
s | Cu | 0496+
B hg 0.474%%

*p<0.05 ; **p<0.01 ; ***p<0.001
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b FERfrdint § BER PPN
=B e B g R R AP MR F

R R AP (R 48) T AR E BN E £
Badmgas fo - T h L EME SR
L A BERFE AL s 3 }a BB Y &
Mk R (Eeva et al., 1997) gt #F » (@183 7 ehE
ﬁ‘gl}%ﬂ?{rmvx’liﬁﬁ Wog e § PHOR L
REREOR > BT X F5F (Ando, 1978;
Scheuhammer, 1987; Burger, 2008 ) -

48~ & g ndodiad £ Bk R DA M A 4T

ECdER

* 59931 Cd kA& 0.515*

*p<0.05 ; **p<0.01 ; ***p<0.001

Cr =5 iﬁ:t_ﬂfrs“.% 93 € £ BER iR bR i
~ EHE o 593 r’v’ﬂﬁ*ﬂf;‘}éfﬁr’v’ﬁm@ﬂ%ﬁ
FoRBY BEIARM(£ 49 -FliE 2758
ZRRERAFLSEPN CIPSIN s WSS L i =1
FoHY g r? N A &g N e o 8
]r‘s PEFE 0 VLB T ) B R (B4 R
MmOk S T £ R o

=y

gﬁ%&

m\w

2

249~ 3 EME oS § I E &I R S B LA 7 -

X 3333 Cuk R

L ERE 0.55*

*p<0.05 ; **p<0.01 ; ***p<0.001

82



Wﬁﬁ%i&}iﬁvwﬁ*'l‘ 2zl X ed

v .‘rlF‘fféa: BER A -RAH < ) o
iR R - ﬁrﬂr%,}a)ﬁnﬁﬁ&: i #Erﬁé
(% 50)- 4 &iﬁmfﬂﬂf’ RN S T el L S

R A - TR P B €

fodme B e P AT T 0 FlA
EOREE A RV 0 B
(Smith, 1995) -

250 ML EBERToRAE R AP 1A 47

AL A

Cu | -0.6*

REEHERR
Zn | -0.618*

*p<0.05 ; **p<0.01 ; ***p<0.001
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T~ CRTREEA
(1) - FHEHERIRE B 4B
45 Wetlands International (2015)s73% % > 2> 3% -] #: #H <
wHEE X 5 190,000 & 410,000 & - #2016 &= F*%E p R iR
H&,ﬁg’j W BT ATl d LaRP o BEAREERE ) WY
FHEA TR ud N BB R AL G EET
£ %\%’L PAZHETENMEE PR L AP EEUTRAFY
R 2 F) AR 1Y 5] & ;E f‘ (Ieast concern) 4~ #4 (Birdlife
International, 2016) > 25k @ » A3F % /] X %4 F ORI RF o 4o
;&-‘—N\Ufﬂﬁ ‘@_39 \_gzn\ 57}\ %,ﬁfj{ ,lﬂﬁ,};ﬁw
M EREP P REEET EARY 2 B BRI FRA
5 % %] (Devos et al., 2004; Dolev and Perevolotsky, 2004;
Hustings et al., 2004; Radovic et al., 2007; Ministry of the
Environment,2008) -
ERhEP P EHEFERCDRFLEA SR H S
B4 TR ;"é"}ii = B oo
a AR ARSI BWOT AR £
%mﬁ% é@ ﬁi’%%~@”%“’4%@
FRE (T 0 B Ferid R EE R Y K BomuR A B R o
e R A4 F EEE % fv(Holloway, 1993; Catry et
I., 2004; Oro et al., 2004; Chan and Dening, 2007,
Medeiros et al., 2007; Ratcliffe et al., 2008; Scarton,
2008; = # 4%, 2009; ¥ jF AT 5 & ¢, 2011; Medeiros
etal., 2012) -
b HERS A ROBERENLY PREE - FoK
B LS “'J%ﬂﬁi N %7}1 N ;;gﬁgﬁi N }.ﬁ%%ﬂ ~ 7f
ﬁij; LSS G Fnd Al LR 0 el s
B~ ML E ] & #B i -2 52 5 (Holloway, 1993;
Burger and Gochfeld, 1996; Catry et al., 2004; Oro et al.,
2004; Medeiros et al., 2007; Ratcliffe et al., 2008; Fujita
et al., 2009; = R h:%F 5 & €, 2011; Medeiros et al.,

2ma,meﬁﬂ% § EnT pOiC AR AR T o

;»:4&
EMB

-%rl:
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CEOREE L FREFIRERORFGERA P SRR
EFAE S EHA RSP U S ) e
SRR R 0 R R R T A R
v = ’-ﬁi{,—,‘: kB i&-ﬁ‘ﬁi'@‘i 5?/&1517%‘3;3‘/

3033 = BB EF gt 4 pr(Holloway, 1993; Hong et
al., 1998; Ratcllffe et al., 2008; Scarton, 2008; ;& & 4%,
2009; ® R E & €,2012) -

o2t R RES S FiERBAE TG A 4
%A ﬁﬁ*ﬁﬁm&wma~p%.a¢ﬂ@¢
BADRARE > » HIRBEF DL 35 - LORPF
( Choi et al. 2001, Oro et aI., 2004, Ratcliffe et al., 2008; Thyen
et al. 2000) -

RA

‘\ \-'1-

N
—

5%**@:%51?}?‘5_@% PR R RARETL 3

BFenZ R oo PR AL L i R L RFHK
ﬁrf¢iﬁji%§%fﬁﬁﬁ@&<mﬂ+w5now
P # RT3  ATHRE 45 FARE At Y
6 ' RTEFGEHRBEP 0 LS ﬂ*m%r&ﬁoﬂ
& erte s (MR %, 2006) o d 3 EP T T AP E 5 &
AR F PR RE A WA L R DS
Bt A 3 A AL R E AR K B $Rk 2006 £ fiE
PRSMAT AR L EWAEL S0 S0 8% i
Mo dBANE N EHEEATYS 49 » FAEDFHE

2 5-81 9001 @ ap;»t mgrw 4 (2 4 4%, 2000;

m]—
-~
* 3R

L 5?@ 2011 2012) ] Wﬂ’ﬂfﬁtﬂ%/[‘ 4'/‘4r* /',/‘rgﬁ/\‘;,ﬁ
oo ARy @é'!mﬁp; i IR sdd o BRI
BREAT N FHEEC LS FERT DR E P ok B

AR 0 A S IR BAPEAT G IEHE M 0 2 d e E
LU S S T T s %zr%ﬂl?m LN
EE AR AR B DN RBEAAE S PV FEA D
BT A %A %%mf’*éﬁ‘wmﬁ%%
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B bt i (¥ RITTE F ¢, 2011, 2012) -
WELTY 8 g (2011 2012) 5k 2 % (2014) 1 % LA
BN imv’ﬂ%’ J#%%L%\ﬂwﬁ * He B
R{EF-KE 2P A 2011-2017 & it = 5 3 gja
l}ﬂ % 17-55.5% - gL:sm?‘;;efL% Scrfy WRAD DIFFRE
T REEATRE AT R o B CBRAEEL ERa ] #
BT A A & B LR EREFORE R
ERPMAER DA L EBFR(GEFS m, 2009) - ;i  Eh A K
_%?Fﬁ;kﬁ"%wm‘ri/a&pﬁb/& 'ﬁ%g’f]? f:bﬁ@’%—i* B
TR BB o fE 4 AR (2009)'—’3%'5 :}ﬁﬂ 7 e e
XAl 2 Par’u’n%‘ifﬁ CTR o Homeiv N K L 37% ) B
16% » A7 7 %5 g & %Pﬁwsmrfy_l NP
e L‘%ﬂ;\i%"ﬁ?ﬁm%;ﬁ" e B4 Bt
B8 K EHd od M AFESY L LT AA
EReDF LFERERA 2B LY 2 FRe ;B MY
IR Lﬁiﬁwthﬁmﬁwﬁaiﬁ“zm&

Wy & & = (1997)2 % 2 &2 (2009) %= 7 #F}:’ & A eh
| EHEFARL LT A kg T AR ) e f s 3 e
T EFEEFET AR mi\’%‘b(Oro et al., 2004; Plckerell 2004;
Amano and Yamaura, 2007; Scarton, 2008) - s& ~ 7 7 32, 2

LHB

)

RERE W] R *Tmmt%@w)ﬂmwmA%
&R AR _ﬁ%ﬁwi&FmﬁtTuﬁﬁﬁﬁa

SEB S Rkt i > R nT
BEFRBEOREH JATBELEEY - 5T

B N RS Tt W Gy
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251 E Ly AT R S PORHE L5 k2 $(2014)0 & T
S S . XUE %P w¥L

o . . .. 200 (#1%)

s oty Wy 0% TG A > =
2006  EW B WA 8% #H 3 T00(% 1)
2008 ¥; it T b 37% < & ok

450

2008 §; i V¥ 16% S
o ww ar 17-555% A Aok s 4 6 450
2013 & REHN - # ok 200

R ELB~%HE ﬁﬁﬁ”’%"%‘ﬁ%ﬁiﬁd

TEBAp RBEY FlEri i ,‘P,afﬂ’7vm‘&
%é%'?f%éA;m%mi$&/4’ (R
47/'4%?7&-” APHEP)m s «Jﬁ'&é*”}‘aﬁ* A F il F A5
A AFIEF A XL & BT LR L (Eagles-Smith et al.,
2009) -

TEAFEPAHAFBHMEL I AT MG T oA E

ERF R ING 2 EEFRBEREITRBHRG T4
i Pprs Va g WEBHEEHA THEAF o LEHFFLY
EEBY AT ML EBMOLILRHR > o PFE D
“ﬁ’£Vﬂf7téﬁﬁmﬁﬂ?éﬁnj?éi&‘kﬁﬁfé/

v & (Hoffman et al., 2005; Pedersen and Saether, 1999; White
etal., 1978 ; Wolfe et al., 1998) - p* *t » $F2 & & B30 5 48
Lrhirig 2 i f oo B E € & gk 32 (Burger, 1995) o 5 $F 9
BHEERALARAET T g ERE S T4 T
-l?]:;'a EJ v 4—@"‘- 3\%—%}1\ F‘ﬁ'i $ %;}é@ .':""Egl‘ ’ 1)’71]%1\:’ - Y
PAARA AR > T 3o 20%(Lewis et al., 1993) o F]
&ﬁﬁéﬁwmé BERBE 3 €7 RFNLERE
Boid it o F o B g 5 e ' (Lewis et al., 1993) -
EEFNEEBRHERE SRR Y > T LA EX
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HEEB W LR ERPN 2 FARIE %mﬁ‘ BG4 o FlE ik
ESE RADNE: X . g Ak oF o~ z\«fp,J\g@‘rﬁ v L&fﬁ/ﬁﬁi » B
FIAEN T BREND /]E] m/ﬁﬁg«fﬂ‘l o G £ T L L
Proo bokBEY 3BT LA > TEERFP A R AP

AR REFIAMLAOR Y R ERS O ok M RER
énrs (Eagles-Smith et al., 2009) o Flt b E B BERHEEC £
-&/{%i”" mi,"&;ﬁﬂ ”J %b%%?mi/k}i}kxﬁll" ..;F'
FHEM LA

Pawe 3R Jﬁ#ﬁﬂiif % EAE S T AN
B EE YA T EEHT Eagles Smlth et al.,
2009; Lee etal., 2012) ; ~ i%iF & Hp EJ@‘ i k¢ B %P’”é]
oL EBER > N 2o TR K
R % pF % % i (Dietzetal., 2013) -

M RMARERE AR ERTIRSEFE LR
ERARB] R T le‘:*\' ,% g T‘ = év’ﬂ'r%i‘i"%éii@.% 5
R s A RERPELEEGES
B~ 23 RIE) A B":ﬁ £ Miai#ﬂ * f r’-’*/ (F = Bt >
2008 ; Burger and Gochfed, 2004; Lindberg, 1984) - 2 Burger
and Gochfeld (2004)=%= 3 5 ] » 1971 3 2002 # ¥ » A% K
37% @ ¥ (New Jersey)® £ %% 8 (Barnegat Bay) § 2 + % 58
e i@ ¥ #B(Sterna hirundo)E &€ 2 2 £ ° R 5
AT ERARERRTARSR m*ﬁ’%mﬂ%vw
FRRRLEHE AT L PR

“‘Wﬂa
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4) ERFHEGFELEE /TR TR

LS PR G 6 RIFERESEEE LB LA g
TR PE TR R A B G0 P2 pr(2008) & i?;fb SN g)-4 9;{

JE RGN 3L 5 FILNG L ey BT 4 $f§ub§$& » H P AL
CE A m,m%,fn 7 Rl o {8 < :’13(2009) PRI G 4as ]"b
d?*mﬁgﬁéﬁ?hﬂ’~%ﬁLWﬁ9ﬂmi$%k
}i_ﬁ_@/ﬂz*ﬁai,‘btaa,fi-\f@,mﬁ %%‘ngjq ,&fi?{;\ﬂ
BMERGDE R ~FRBHAIFE - %IFEQR0I2) L HITER
% it e
_45

N o+

‘1

fﬁ#ﬁ%—’f&#&é 1970 # 12 k2 g end £ HkR £ %
&%@%%%’ﬁmﬂgstMy&ikgﬁ4gﬂg
kR T 7 (%8 dp Mo ¢ 3E #7(2014) - 2 37 R (2014) 4 %)
Fhfrds cmgi v 4 Bt««‘fﬁfﬂﬁk‘ﬁ'éﬂ%?‘t’ £ M“ﬂ;;_zg;u
4 b TG RRAEMMRF T L 6 ERE £
M’ FRERBY E A BT mF E(2016)4H T W R
| & %mﬁ$@F“%mﬁ?ﬂmf GERV GiF a4l
BT RSN P L ERRREG PRE | R
& g,\ "ggﬁ%/\llimk Lbﬁ*/ﬂ‘oul—gﬂ’“"b -
2P apth RFHERE Y £ AR F S B BT D
TREITR A e UBRE AR B RB DA D

) e
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G E&BBRATHIEELS T
AETEFER AR FEF 2 RABRR LT E R
T4 2013-2017 # FAL 0 BE E BB HHILT £ &R
FRIN R T ALE IR Ao 520 H P e Fip g iR
i3RI A MR IS AR RIS % LR R ek < R
FIELAGE D FRRISAABOFEEC feiTs iy
B+ (B8] 46) -

L4
o
v L o
-

BB = 7 WS
CHBAE ., . '

W

9o

| T kAR . s
e 18 L3
e b ok < ° T O

@

B 46~ (7 rchdb s el % 2 BITR ALK FE RS 5008 £ 8RS PR o
KRR @ § e i (2 ) IR TR A TR A
shos A e g ek 2 RRIER R G (2 ) AR e A
B LT fratiS i e plsk o

m S R e B VR R 0 H AR S 4 PR R R
BT MR BTV HRERD hBo] B0 M s 4~ BRI R T
Wtk o EHREENER R EFRRER RS SR
TG ORMAEE KRR SRR HRE DT £
ok R chl#E - 4y 0.03ppm ~ 4% 0.5ppm ~ # 0.05ppm -
4 0.05ppm = H ¢ FFH IR R < A o B I BEAR Rl T
RRARR R AL £ R EARM LS o A {rsang
B S ok S R R (B 47~ B 48) 0 Bing B A1) GRS
Rl =k () 49) » @ 4Rk B 3 B 7 iR RlsE Y § AP
(B 50) o Aipid % 38 pleb ik Sk e KR8 > g5 (el ik R iR 48
L5 PR RRB T MW RET R k| B H{rérik
Bt R Rl IoAT R v R sE B L ARBE AR IT 0 e 1 AT
R T PR TR R ek B B (] 51 ~ B 52) -

BAB LR, DL A RERERLY > AR
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(2008)~ 47 2003-2007 # & A 3¢+ ~ S~ A fet ¥
w4 R g BT ARl sk R R R & 0 IR B R B AP
AR M A B ERERTOTER  LEERRT
kR S ] L &(76.71ppm) ~ 4+ (48.92ppm) - ﬁr§(39.13ppm) \
A4 (30.14ppm) ~ £-(23.06ppm) - &sl(o.%ppm) 4 (0.5ppm) -

X e kR Rk o fo AR TAE £ Fliﬂ,}g
Bipvdi s A magant s EX AR Y o

hR VR E EBRPIRNA O BB RES 2002 £ A fF
BiEnE NP "REALEEBERRSKR AL £ HRT
kR X ] L 4(109.5ppm) ~ 42 (59.3ppm) ~ 44(32.25ppm) -
4% (24.46ppm) ~ £5-(22.13ppm) ~ £ (11.3ppm) ~ 4§(0.208ppm) -
& (<0.16ppm) o G & E S AL v kg o 0 2002 & R RO
Bkl 10 Biplxk? 5 8BRIHERIEEEZY RIFLME 2
BRlsb Rl 5 BEm 47 0 ATH RIS R 2006 £ 4 (7
PUEMAE P AREERHRA KRR LR EHRT
Bk R < 24 (127.31ppm) -~ 44 (101.75ppm) -
(97.18ppm) ~ 4¥ (40.9ppm) ~ 4 (32.07ppm) ~ & (7.3ppm) ~ 4§
(2.02ppm) ~ & (0.139ppm) ° 55 & F &5 A v kg or 0 2002
EWHEE R ORE 3B J?J“:L“ 3 LR RS R R N -
Ao AERY Ay TR FIATE A o iy 22015 £ 4 SRERF
BBiiv BATEEC KR Y gl ~ S fe R TP HIET
45 5 12.63ppm ~ 45 0.93ppm ~ & 0.26ppm > 78K T 4
% 13.05ppm ~ 4% 1.27ppm ~ & 0.32ppm - JEFHE LT i e
B Er Bz BT R Ao RZEFIEEBER AP
B g it AR o

PERKR G ARRBRFEF T2RARERFIRATRRE P OEEALLS
https://wq.epa.gov.tw/Code/Theme/Overall.aspx
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252 mREEFHET €2 RS FRP KTRTR

EHA T R oA | HEH | & | & || e | A | & | & | & | & | &
B R B [ »fﬁ; 2017/3/9 <0.001 |<0.003 | <0.002 |0.0016{<0.0003| <0.001 | 0.011 | 0.154 |<0.001|<0.001
BRI B & ﬂfﬁ 2016/12/8 | <0.001 |<0.003 | <0.002 {0.0018]|<0.0003| 0.005 | 0.034 | 0.134 |<0.001| --
AR [ »fﬁ; 2016/9/8 <0.001 | 0.005 | <0.002 |0.0029|<0.0003| 0.007 | 0.032 | 0.204 [<0.001| --
e B [ ﬂfﬁ 2016/6/4 | <0.001 |<0.003 | <0.002 {0.0009|<0.0003| 0.002 | 0.006 | 0.047 |(<0.001| --
B R B [ »fﬁ; 2016/3/4 <0.001 |<0.003 | <0.002 |0.0007|<0.0003| 0.004 | 0.019 | 0.069 {<0.001(<0.001
WIE R [ »fﬁ 2015/12/4 | <0.001 | <0.003 | <0.002 {0.0007|<0.0003| 0.004 | 0.02 |0.073 |[<0.001| --
AE R e R i}ﬁ 2015/9/2 <0.001 | 0.039 | <0.002 [{0.0023|<0.0003| 0.034 | 0.117 | 0.908 |<0.001| --
WIE R [ »fﬁ 2015/6/3 <0.001 | 0.008 | <0.002 |0.0028|<0.0003| 0.003 | 0.015 | 0.072 [<0.001| --
AL e R i}ﬁ 2015/3/4 | <0.001 |<0.003 | <0.002 {0.0013|<0.0003| 0.005 | 0.015 | 0.09 |<0.001|<0.001
BRI [ »fﬁ 2014/12/2 | <0.001 | 0.011 | <0.002 {0.0013|<0.0003| 0.007 | 0.023 | 0.174 |<0.001| --
BRI B )}f{% 2014/9/5 | <0.001 | 0.005 | <0.002 {0.0022|<0.0003| 0.005 | 0.019 | 0.131 |<0.001| --
B R B )}f{% 2014/6/5 | <0.001 | 0.006 | <0.002 {0.0039|<0.0003| 0.01 | 0.037 | 0.187 |[<0.001| --
R R B »fﬁ 2014/3/6 <0.001 |<0.003 | <0.002 | 0.001 |<0.0003| 0.002 | 0.011 | 0.05 {<0.001(<0.001
BRI B [P )}f{% 2013/12/3 | <0.001 |<0.003 | <0.002 {0.0008|<0.0003| 0.002 | 0.007 | 0.04 |<0.001| --
R R B »fﬁ 2013/9/4 <0.001 | 0.016 | <0.002 |0.0075|<0.0003| 0.018 | 0.069 | 0.49 [<0.001| --
B R R )}f{% 2013/6/6 | <0.001 | 0.017 | <0.002 {0.0031|<0.0003| 0.007 | 0.029 | 0.356 (<0.001| --

R R B »fﬁ 2013/3/4 <0.001 |<0.003| 0.002 |0.0026{<0.0003| 0.002 | 0.006 | 0.084 |<0.001|<0.001
AR ¥BI5 F&Hﬁ 2017/3/9 <0.001 | 0.01 | <0.002 |0.0017|<0.0003| 0.025 | 0.097 | 0.173 {<0.001(<0.001
BRI B w535 %ﬁ% 2016/12/8 | <0.001 |<0.003 | <0.002 [{0.0022|<0.0003| 0.006 | 0.077 | 0.173 |<0.001| --

92




HHEL % Rl G | P W & & | AR @ A & & & 8 | @
ARSI 535 ﬁfa‘% 2016/9/8 | <0.001 |<0.003 | <0.002 |0.0045(<0.0003| 0.003 | 0.018 | 0.134 |<0.001| --
ARSI 35 ﬁfa‘% 2016/6/4 | <0.001 |<0.003| <0.002 |0.0013{<0.0003| 0.004 | 0.005 | 0.043 |<0.001| --
AL RESTE ¥ 15 ﬁa‘ﬁ 2016/3/4 0.001 | 0.004 | <0.002 |0.0011{<0.0003| 0.012 | 0.044 | 0.082 |<0.001(<0.001
ARSI 535 ﬁfa‘% 2015/12/4 | <0.001 |<0.003 | <0.002 [0.0012|<0.0003| 0.005 | 0.023 | 0.075 |<0.001| --
AL RESTE ¥ 15 ﬁa‘ﬁ 2015/9/2 | <0.001 | 0.047 | <0.002 |0.0037| 0.0004 | 0.041 | 0.144 | 1.07 |<0.001| --
AR 515 ﬁa‘% 2015/6/3 | <0.001 | 0.014 | <0.002 |0.0034|<0.0003| 0.008 | 0.044 | 0.092 {<0.001| --
WL 2] ]%fﬁﬁ 2015/3/4 | <0.001 | 0.01 | <0.002 |0.0014|<0.0003| 0.005 | 0.027 | 0.104 |<0.001(<0.001
WL w835 ]%fﬁﬁ 2014/12/2 | <0.001 | <0.003 | <0.002 |0.0009|<0.0003| 0.007 | 0.022 | 0.09 |<0.001| --
AR 515 ﬁa‘% 2014/9/5 | <0.001 | 0.009 | <0.002 |0.0034|<0.0003| 0.008 | 0.025 | 0.224 {<0.001| --
WL w835 ]%fﬁﬁ 2014/6/5 | <0.001 | 0.003 | <0.002 |0.0049(<0.0003| 0.012 | 0.061 | 0.213 |<0.001| --
AR 515 ﬁa‘% 2014/3/6 | <0.001 |<0.003 | <0.002 |0.0011{<0.0003| 0.003 | 0.017 | 0.025 {<0.001(<0.001
WL 835 Fa?ﬁ% 2013/12/3 | <0.001 | 0.007 | <0.002 |0.0008|<0.0003| 0.002 | 0.029 | 0.039 |<0.001| --
W R R 515 ﬁa‘ﬁ 2013/9/4 | <0.001 | 0.012 | <0.002 |0.0069|<0.0003| 0.013 | 0.062 | 0.416 |<0.001| --
W R 515 ﬁa‘ﬁ 2013/6/6 | <0.001 | 0.009 | <0.002 |0.0076|<0.0003| 0.01 |0.035 |0.238 [<0.001| --
R RESTE 835 Fa?ﬁ% 2013/3/4 | <0.001 |<0.003 | <0.002 {0.0029|<0.0003| 0.003 | 0.014 | 0.084 {<0.001(<0.001
IR - ok~ W 2017/3/9 | <0.001 |<0.003 | <0.002 |0.0047|<0.0003|<0.001 {<0.002| 0.07 {<0.001(<0.001
% LR Gk Fok =W | 2016/12/8 | <0.001 | <0.003 | <0.002 {0.0036|<0.0003| 0.001 | 0.012 | 0.084 |<0.001| --
A LR Fok s W 2016/9/8 | <0.001 |<0.003 | <0.002 |0.0097|<0.0003| 0.002 | 0.009 | 0.132 {<0.001| --
2 LR ok~ ® 2016/6/4 | <0.001 |<0.003 | <0.002 |0.0092|<0.0003| 0.004 | 0.019 | 0.093 (<0.001| --
A LR i Fok <R 2016/3/4 | <0.001 |<0.003 | <0.002 |0.0052|<0.0003| 0.002 | 0.015 | 0.113 |<0.001(<0.001
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HHEL % Rl G | P W & & | AR @ A & & & 8 | @
EI P e fok < ®M | 2015/12/4 | <0.001 | <0.003 | <0.002 {0.0042|<0.0003| 0.002 | 0.012 | 0.169 |<0.001| --
2L P Fok<® | 2015/9/2 | <0.001 | 0.005 | <0.002 | 0.007 |<0.0003| 0.002 | 0.007 |0.171|<0.001| --
A LR 7k~ R | 2015/6/3 | <0.001 | 0.008 | <0.002 |0.0114/<0.0003| 0.003 | 0.021 | 0.151 |<0.001| --
2 LR Fok<®M | 2015/3/4 | <0.001 |<0.003 | <0.002 {0.0066|<0.0003| 0.003 | 0.017 | 0.106 |<0.001|<0.001
A LR 7ok~ R | 2014/12/2 | <0.001 | 0.005 | <0.002 |0.0066|<0.0003| 0.004 | 0.017 | 0.09 |<0.001| --
A LR o3 7ok~ R | 2014/9/5 | <0.001 | 0.005 | <0.002 |0.0112|<0.0003| 0.002 | 0.012 | 0.106 |<0.001| --
LR Fok <R | 2014/6/5 | <0.001 |<0.003 | <0.002 {0.0087|<0.0003| 0.003 | 0.021 | 0.075|0.001 | --
LR Fok<® | 2014/3/6 | <0.001 |<0.003 | 0.002 [0.0066|<0.0003| 0.002 | 0.007 |0.113 |<0.001(<0.001
A LR o3 Fok <R | 2013/3/4 | <0.001 | 0.003 | <0.002 |0.0065|<0.0003| 0.002 | 0.007 | 0.103 |<0.001|<0.001

TR AR | WL | 2017/2/22 | 1E-05 |0.0001 | <0.001 <0.0003| 0.0002 |0.0041

TRWARIS A A | WEEC | 2016/11/16 | 2E-05 | 0.0007 -- <0.0003| 0.0006 |0.0071

TR AAE | WEEC | 2016/8/19 |<0.00001| 0.0002 - <0.0003| 0.0003 |0.0067

TR ARIBIS AR | L | 2016/5/20 | 1E-05 [<0.0001| -- <0.0003| 0.0003 |0.0033

TR ARIBIS AR | WHIEC | 2016/1/21 | 1E-05 |0.0002 | <0.001 <0.0003| 0.0005 |0.0052

TR AAE | T | 2015/11/13 | 1E-05 |<0.0001| - <0.0003| 0.0003 |0.0051

TR A AR | HEEC | 2015/8/28 | 2E-05 |<0.0001| -- <0.0003| 0.0002 |0.0028

TR AAE | WHEEC | 2015/5/20 | 2E-05 |<0.0001| @ -- <0.0003| 0.0002 |0.0039

TRWARISA AR | WHEEC | 2015/1/27 | 2E-05 |<0.0001| <0.001 <0.0003| 0.0003 |0.0059

TRARRS A A | WHEEC | 2014/11/14 | 2E-05 | 0.0002 - <0.0003| 0.0002 |0.0116

TR AAE | WHEEC | 2014/8/20 | 1E-05 |<0.0001| -- <0.0003| 0.0003 |0.0054
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HHELS T Rl G | P W & & | AR @ & & & £ w
TR A AR | LT | 2014/5/23 | 2E-05 |0.0002 -- <0.0003| 0.0006 |0.0093
TR AAE | L | 2014/2/25 | 2E-05 |<0.0001| <0.001 <0.0003| 0.0005 |0.0033
TR A A | Lo | 2013/10/31 (<0.00001(<0.0001| @ -- <0.0003|<0.0001|0.0023
TR A AR | L | 2013/8/23 | 2E-05 |0.0002 -- <0.0003| 0.0009 |0.0125
TR AAE | WHEET 2013/5/9 1E-05 [<0.0001| -- <0.0003| 0.0005 |0.0075
TR A AE | AT 2013/2/6 1E-05 |0.0001 | <0.001 <0.0003| 0.0002 | 0.003
TR AR AR | AT Ev | 2017/2/22 | 1E-05 |0.0002 | <0.001 <0.0003| 0.0002 |0.0044
TR ERIRIS A A | A7 EC | 2016/11/16 | 1E-05 | 0.0008 = <0.0003| 0.0003 |0.0088
TR RIS BE | FTE X | 2016/8/19 [<0.00001| 0.0001 - <0.0003| 0.0003 |0.0045
TR AR | AT E T | 2016/5/20 (<0.00001| 0.0003 = <0.0003| 0.0004 |0.0085
TR AR AR | AT %0 | 2016/1/21 | 1E-05 |0.0002 | <0.001 <0.0003| 0.0009 |0.0086
TR ERIRIS AR | A738E v | 2015/11/13 | 1E-05 | 0.0002 = <0.0003| 0.0013 |0.0122
TR AR A A | AT | 2015/8/28 | 1E-05 |<0.0001| - <0.0003| 0.0002 |0.0052
TR AR A A | AT | 2015/5/20 | 2E-05 |<0.0001| @ -- <0.0003| 0.0003 |0.0036
TR ERIRIS AR | A7 E v | 2015/1/27 | 2E-05 |0.0001 | <0.001 <0.0003| 0.0004 |0.0062
TR AR ISR A | AT E 0 | 2014/11/14 | 2E-05 |<0.0001| @ -- 0.0005 | 0.0003 |0.0172
TR ERIRI AR | RT3 % | 2014/8/20 | 1E-05 |0.0002 = <0.0003| 0.0004 |0.0063
TR AR A AR | AT %0 | 2014/5/23 | 1E-05 | 0.0002 -- 0.0005 | 0.0004 |0.0079
TR RIS A A | AT kv | 2014/2/25 | 1E-05 |0.0002 | <0.001 <0.0003| 0.0005 |0.0066
TR ERIBI A R | A7 0E 0 | 2013/10/31 | 1E-05 | 0.0002 = <0.0003| 0.0002 |0.0038
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HHELS T Rl G | P W & & | AR @ & & & w
T RARIS A | AT %0 | 2013/8/23 | 1E-05 | 0.0002 - <0.0003| 0.001 |0.0118
TR AE | ATEEC 2013/5/9 1E-05 | 0.0001 - <0.0003| 0.0005 |0.0074
FRKRILAAE | ATHEC 2013/2/6 1E-05 |<0.0001| <0.001 <0.0003| 0.0003 |0.0059
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2% 20170614 L HE PJE% E AL S FRIREAHT
HIEERE T SR BT ARG R
27 2017-06-17 S %sHTREERHLRA DL 2
28 2017-06-23 HaARHTRPERALIRAAE - KBAEER 2
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% #% p ¥ HAEPF A #
29  2017-06-24 HAEEHITRIETELRNE S L EHERFLE 5
30  2017-06-26 A EHT REREARD L L FHERTE 4
31 2017-07-01 B A EEHIREERELIRAE L BB RTE 2
32 2017-07-07 B A EEHIREERELRAE - WL 4
33 2017-07-14 SR EHITRESRAIRNL [ EWRREL 2
34  2017-07-18 % EHET RE TR LRD L | FHERTE 2
5 2017-07.24 %*waﬁﬂ%?ﬁ%mﬂa‘¢ﬁ@ﬁﬁ%‘ ,

F AW ITE
36 2017-07-28 ‘*? EEFERRFELRDNG B R FAE
Fo#s TR
37  2017-08-02 S EHTRLTHLMN D 2
38 2017-08-13 S ¥ T RETa L MA A ~ KB R K 3
39  2017-08-19 S EHTR&EE LR B 2
40  2017-08-31 B EHTREEELIRD B 2

KB FHEPTEAE ALK 126 4 o
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s ~ ) B REEN L
Bhp FrISEvC HIEC 1% ra
04/15 0 6 0 0
04/22 0 10 0 0
04/28 2 41 0 0
05/08 6 46 0 0
05/13 15 10 0 0
05/20 22 27 60 10
05/26 5 18 14 7
06/04 1 8 31 8
06/10 6 20 70 12
06/14 4 6 30 6
06/17 4 8 50 0
06/23 0 23 80 13
07/01 0 3 50 13
07/07 0 0 30 10
07/14 0 0 60 10
07/18 0 5 26 16
07/24 0 13 0 9
07/28 0 6 26 2
08/02 0 0 0 0
08/13 0 5 0 0
08/19 0 5 0 0
08/31 0 3 0 0
H & jedr
bt g 22 46 80 16
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‘eke ~ o) R

B | RN | MR | %M | KK | 2% B | KX | £8 |P1|P2|P3|P4|P5|P6|P7|P8|PY| P10 %3z

B22745 5 B 09 |31.40 |62.40|17.90 1850|550 | S| S |S|S|S|S|S|S|[S]| s

B20425 | 14 B P9 |31.36|6249 | 17.74 | 1740 | 500 | - | - | - | - | - | - | - | - | - - pinpointGPS
B22747 | 14 B A0 | 3158|6414 |1740 1840|540 | F| F | F | F | S| S|S|S|S| S pinpointGPS
B22720 | 17 B 74 | 3402 | 6551|1680 1820|500 | F | F | F|F|S|S|S|S|sSs| s pinpointGPS
B22733 | 21 B 88 |29.20 | 60.60 | 1650 | 180.0 | 540 | S | S| S| S |S|S|S|S|S| s

B20438 | 23 B Y2 [30.60 |60.80|17.30 |169.0 | 510 | S| S| S |S|S|S|S|S|[S| M pinpointGPS
B50414 | 23 B N6 | 32.00 | 64.60 | 17.30 | 188.0 | 56.0 | S | S | S| S |S|[S|S|S|S| s

B22625 | 25 B TO |[30.76 | 63.84 1805|1720 | 520 | - | - | - [ - | - | - | - | - | - - pinpointGPS
B20432 | 26 B T8 |29.80 | 62.30 | 17.30 [ 179.0 | 570 | M | M| S [M |V |V |S|S|S| s pinpointGPS
B20415 | 29 - - 1307062201770 [1865| 480 | S | S| S|S|S|S|S|S|S]| S L YrET

B20419 | 29 B TS5 | 3480|6810 |1840 (1915|487 | S| S| S |S|S|[S|S|S|s| s pinpointGPS
B22680 | 37 B 43 | 2936 | 6177 | 1734|1760 | 531 | F | F | F | F | S |S|S|S|S| S pinpointGPS
B20420 | 38 B T6 | 3160|6460 |17.00 | 1840 | 480 | S | F | F | F|S|[S|S|S|sS| s pinpointGPS
B50410 | 38 B N2 |30.00|61.90 | 1570|1835 | 440 | S | S| S |S|S|[S|S|S|sS| s

B20426 | 47 B T2 | 2910|6090 | 1840 | 1850 | 498 | F | F | F | F|S|[S|S|S|S| s

B20427 | 47 B T3 | 3440|6730 |1760|1870| 489 | F | F | F | F|S|[S|S|S|S| s

B29086 | 48 B J5 | 29.15|61.05|17.70 ({1900 | 500 | S | S| S |[S|[S|S|S|S|S| s
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B | RN | MR | %M | KK | 2% B | KX | £8 |P1|P2|P3|P4|P5|P6|P7|P8|P9| P10 %3z
B50405 | 48 B K7 |29.70 | 61.10 | 16.20 | 1800 | 473 | S| S| S | S| S| S| S| S| S| S

B41313 | 49 B Tl | 3275|6572 |1664 1850|520 | S| S |S|S|S|[S|S|S|s| s pinpointGPS
B50401 | 59 B K3 |32.09 6284|1697 |1840| 473 | F| F | S| S |S|S|S|sSs|sS| s

B20433 | 64 B T9 | 3507|6695 |1845(193.0| 510 | S| S |[S|S|S|[S|S|S|sSs| s pinpointGPS
B20434 | 69 B X5 | 3444 6846|1724 1910|510 | F | F | S |S|S|[S|S|S|sSs| s

B22700 | 70 B X6 |31.60 | 63.80 | 18.00 1860 | 500 |M | S | S|V |[M|M| S |S|[S| S pinpointGPS
B20428 | 71 B T4 | 29.00 | 61.50 | 17.30 | 1865 | 516 | F | F | F | F | F | S| S| F | F | V pinpointGPS
B20443 | 75 B Y7 |3394 (6775|1693 (1810 5.0 | 2 [ M|M|M|M|M|M|S|S| V pinpointGPS
B20444 | 75 B Y8 | 2974|6124 1305|1730 520 | 2 |3 | S| S|V | V| V]|V ]|V]| V

B20445 | 77 B Y9 | 3440|6630 | 1660 1830 (5.0 | F | F |2 |V |V |[S|S|S|S| s

B20431 | 86 B T7 |3225|6525|1868|180.0| 510 | S| S |[S|S|[S|[S|S|S|sSs| s

B22728 | 98 B 81 | 3040 |61.40 | 1830 (179.0| 507 | S| F | F | F|S|S|S|S|s| s

B20435 | 105 B X7 | 3170 (6395|1732 1790 | 513 | F | S| S| S |S|S|S|S|S| s pinpointGPS
B20437 | 106 B Y1 [31.20 6490|1830 1870|510 | S| S| S|S|S|S|S|S|[M| M pinpointGPS
B20439 | 106 B Y3 [29.80 |61.20 1790 1830|503 | S| S| S|S|S|S|S|S|[S]| S

B20436 | 113 B X8 |29.70 [ 6230 | 17.10 (1720 [ 500 | S | S| S| S| S |[S|S|S|S| s pinpointGPS
B20440 | 113 B Y4 [3260 650018001820 537 | S| S|S|S|S|S|S|S|[S]| S

B22699 | 115 B N7 |31.90 | 61.90 | 1660 | 1845|506 | F | F | F | F | F|[S|S|S|S| s

B20416 | 125 B YO (3330|6540 (1720 1800|560 | S| S| S|S|S|S|S|S|[S]| S

B20417 | 125 B X9 |31.20 (6290|1710 (1860|500 | - | - | - | - | - | - | - | - | - - pinpointGPS
B22744 | 128 B 06 |29.90 | 6220|1730 | 1785|650 | F | F | F | F|S|S|S|S|[S]| s
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B | RN | MR | %M | KK | 2% B | KX | £8 |P1|P2|P3|P4|P5|P6|P7|P8|P9| P10 %3z
B20422 | 173 B Y6 | 3253|6437 (1799 1860|550 | 1 | S |S|S|S|[S|S|S|S| s pinpointGPS
B20446 | 173 B A00 | 31.20 | 64.90 | 18.60 | 1840 | 620 | 5 | 3 |V |V |V |V |V |V | M| M

B20441 | 180 B Y5 |31.54 | 6445|1617 [1760| 500 | S | S| S|S|S|S|S|S|[S]| S pinpointGPS
B29096 | 200 B H2 | 3064|6327 |1788 1775|510 | S| S| S |S|S|[S|S|S|sS| s pinpointGPS
B29093 - B OH (313262871790 182050 |M|S|[S|S|S|M|M|M[M| M
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