21 - 7558, Sci. Rep. Hokkaido Salmon Hatchery, (43) : 39-51 (1989)

BRERIC X 2 ERIEHEE— 11
B EROBARFRAIENKROREIC KT T HE

A

Environmental Disruption by Waste Water from a Hot Spring—1I

Effect of Waste Water Pollution of the “Kawayu-Onsen” on
Fish in the “Kusirogawa-River Systems”

Susumu HASHIMOTO*

Abstract

In the previus report, it became clear that the death accident of chum figerling in the
Kusirogawa-river was occurred by the toxicity of mononuclear Al-ion under acidic conditions
resulted from flowing hot spring waste water of the Kawayu-onsen which flows into Lake
Kussharoko.

In this study, the writer examined when waste water of the Kawayu-onsen acidified Lake
Kussharoko and the Kusirogawa-river and affected the ecosystem of the Kusirogawa-river,
and also where it reached in the Kushirogawa-river system.

1. Itis known from the literature that many animals and plants had lived in Lake Kussharo-
ko at least till the end of WW II although its productivity was very poor.

2. The pH of the Yukawa-river was almost equal to the caluculated value of the [H*]-ion
produced from the hydrosysis of the salufate of the iron and aluminum in the river. It was
calculated that it would not be able to decrease the density of the [H*]-ion to the saftey
level by dilution with inflow of the calutivating river of Lake Kussharoko. Therefore, the
acidification of Lake Kussharoko was resulted from the salufate of the iron and aluminume
originated in hot spring waste water of the Kawayu-onsen.

3. The halt of the bio-productivity of the Lake Kussharoko was caused by the large-scale
development of the hot spring conducted together with three times of the Japan's economic
development after WW II. The halt contrarily occured at the same time of first develop-
ment in 1954.

4. The remarkable acidification in the upper part of the Kusirogawa-river and simultaneous

gl 2T - 29 2B REEENTS
= KpEFFAGEEE S 1) - ¥ ¢ 3.1k (Hokkaido Salmon Hatchery, Fisheries Agency of Japan, 2-2 Nakanoshima,
Toyohira-ku, Sapporo, 062 JAPAN)
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outflow of the toxicic mononuclear Al-ion into the river began after the third exploitation
of the hot spring in 1965.

5. The quantity of mononuclear Al-ion in river water rapidly decreased as the time goes
after the water sumpling. Acordingly, the quantitative analysis of mononuclear Al-ion
must be separetely done immediately after the water sample is colected.

6. The density of mononuclear Al-ion in the river seems to change by the year. And the
fluctuation of density may relate not only to the amount of rainfall but also to the amount
of use of hot spring Water in a year.

7. For these reasons, the chum fingerlings to be stocked from Kusiro Hatchery were
transported to the safety area determined by the pH measurement to avoid the toxicity of
Al-ion. That place was 25km downstream from the outlet of lake and 14km downstream
from the Kusiro Hatchery.

8. Also, it is considered that the biggest cause of the inanimation of Lake Kussharoko and
the fish death accident in the Kusirogawa-river is waste water from the Kawayu-onsen.
Therefore, if the acidity of Kawayu-onsen’s waste water can be neutralized, it would be
possible that not only the environment of the upper part of the Kusirogawa-river is

improved but also Lake Kussharoko revives and new sight-seeing resouces are developed.
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WBERIPHEEDT L, HRLER I MHE > T, ARDOAELEA L TR T TEZTLI LN TE LY,

L Ladis, ZOMTIE, BYELOTHEA THEBRDITEAE L LN, B9 REHCIZ 19684127 74 DI
HOATONT L O, WHERE T, RERBAPVWOLPADETLRALI ENTEL o7,

Z L T19684 3 izt Z il # EIIC T 2NN B W TR Y HADAKSILTHRR I N, BIHE
BRI R FALME K TEE 7 E ~OEKBEREORER, "2 /)| kOB LS ST LI 274 88B00n
ThricREL - o r#maIns, M1EARCAPGERINZHEOINBNNZBEZ19724EICBE L7230
THdH, NAKEITNI =27 2488omBIc L NVEGEEEL, BHOTEBLEH2EL Tz,

ZOFEMHL, NBBROBERSESTREANSIC L EE L THRBANICE TRATWSEZ & #RET 3,
EEDEE, ZONMERBNIZLTWARET-FTRBRAL TEF THEBLLALTVWI L2 TRTELDOTHS,

ZOPIBNAEFEN ST EIRIE, BB L EELTHANDRT - FTEFICE-C, H-B2LLICHRLVE
Bryno—DoThHb,

L7z, EDFEERIEZARDBEYDEB), £/ 2—BT NI =20 L4 A L2 EbHTHW
BHEDOH LI EDPHLPICL ), TNFBBICHNAROT LI =27 A (BT Al O BE % ik L T~/

INHDEERIZ OV TR, BEROBEREZEZC, 20BN TH Al IBRDEED, WO I 50 6L Y rHM
TSR BIIE I L 72, FEYRBOBER LRI OIS T TRATE 25, 2 20¥83kE,
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L EEHRIL, 197240 HARKF2 TREBRE L 2. Lo L, AISERICBoEEI T Ty o 27
&, AR OBRMALER R UEE Al DK b DWMEL Y EER L, BEOHEMCHET 5L0TH S,

4B, IOREEEDZIZHL ST, LROLEEST - £ TLUBIIBBESRNESRIILS, it
UHRE BERXER) RUMEHERE BLERIEAR) LIt aBh 2B, Z2iciil TEHD
BERLEY,

AR F E

BRI R M M BRI D W TiE, BEDER & LR LY DA EFRZE (1933),
FA-BAE DR SRR AR (1938) %, RN DL LTIN® 5 L U2 DD BRI & ik
AT L 720 E22BKTEHE ORI FFANC DV TIE, 1968 4 519724012 01T TIT » 7 AL KA H 85T
L7z, M2 2 0@ ETHREWCHBL 2B ERLZbDTH S,

Al DERIZF ¥ VIEOMBIAEY 12 L 22, BELGFEL(ES( L2 L 25 TRRKEZ ST &
dic, WEZ385nm i L TRMEE ® BiF7e, 219724001, SH0ME Al A 2 B RAPLERE T
DRI T 2BNDH - DT, WA THMSMEL 2L DL ERL, EREEMRFTL 72, #(LUF Fe)
DERIF, 0-TxFrAan) rHaER, pH OREICIIEC AIESROD-5pH /A —F Ay, Kzl
ek e L 22,

BRRUEER

1. BHBE~DERRRKOBE

1) BgHOKE

F1~%311 BRCTHONZHARCMAORBECEET 2 ZEHOABRLROBRETL2ZLDTH
B, Thb b KE#ACHE L Tw2giio pH iE, 19294 L 19384F & T3, U2 FEEMEm R

R1 KD FELKEDEEKN

ki 1929 1938 1968
A H 8,23-26 10, 3-10 7,23-31 7,28 9,6
pH Bl ma* (b) 2.1 2.1 2.0 1.8 2.0
= 4k W (eo) 4.6 5.0,4.3 5.2 3.3
W & W (dd) 5.5 4.0
i iy (ff) 5.1 5.5 5.4 4.0
oAk n () 4.8 4.1
P s o 0.048 0.112 5.9
2 R (ed) 0.004 0.002 0.004
i Ae (Ff)  <0.002 0.002 0.003
i = G) 0.031
Fe #&J)Jo (b) 12.94 25.2 47
= K & (cc) 1.75
i ALr (ff) 3.08
oAk n Q) 0.16
* X 2 OBIEESH

BEE 3) dbEEIC AT 2B A T BB ERAZA ER (1970) © Ab¥eE SIKERELE, 155D, 46,
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LNBDIZ, BAKOPpH BT L A& oMM RLNE, L Led s, Z0iAko pH id, 1968421t
THLRIOMEIZ AR TEL (B (FE L), ThbbI1938ELIRI, 2877 pH o Tl L7z 2 & 575 ohs
bns,

ZOW? pH 2#F L {EWREIZ DV, ZONBRROBRKICE, Fe Rt Al oBiEhr 58108
TN, INHIMKRDBL TELLEEBDKEA A%, BN EMAL THAKCHEET 2720 SbL T3,
B Az, 196849 H 6 HOBN DR U Al btk (£5) 7k R L7z LT pH 28 ¥5 &, &%
A4 4 > D47ppm it [H*]=2.525X107°g 1 # >, Al A 4> D77ppm i3 [H*]=8.562X102g 4 * > DA%
A4 BEICEZHEELT S, ZNHDKEA A 2N T % pH 13 —log [ (2.525+8.562) x107»] =196
ThbitE3 7 pH 38HE pH2. 02 —&$ 3 (F1),

xR2 EEMNOWERUFER (m*/sec)

Al 19294731 19684 2

TRk mi% A A % B pH A H % pH
BRI (A) 7)) 8, 4 0.807 2.2 7,28 0.86 1.8
FiFu - 8,02 tr 56 7,98 021 e
FEHE I v ba=y 7 8,22 tr 5.8 7,28 0.21 7.6
(B) *+5ai) 8,22 0.070 6.9 7,28 0.085 7.2
=l 7,28 0.07 7.2
F P AR 8,22 0.220 7.0 7,28 0.058 7.0
T LA 8,22 0.240 7.0
d¥AF AN 7,28 0.13 7.2
FaghvEA4 7.28 0.07 6.9
G Ny ave || 8,23 0.028 6.7
7 A= 2 8,24 0.773 6.6 7.28 0.65 6.8
bty 7N 10, 7 0.063 6.2
777777777777777777777 AFB) 139 14
c T 8,22  11.545 4.8 9, 6 671
FARAE (A+B)/(A) 2.728 2.738
(C)/(A) 14.311 7.80

1RV TG, EKY, RURA - BPOL DS E 1 THHMER m¥/sec I

®I1 BHMRBROERBEOFLEEH

£ 1938x? 1938e2 1938x=2 19684
i A NEsRR CKRER PEHERR FEER ZEXNE fiZFER IFER DBER
> <d> <ey <h> <iv i <d>
A H 6.8 7.30 7.30 7.31 7.31 3.14 9.6 9.6
X B\ T 40 44.0  52.5~60.5 48.5 90.0 445  >50 50
pH 1.7 7.6 5.6,6.6 5.8,6.6 5.6 5.2,5.8 6.8 6.6
BRI (Si0,) ppm 528.6 52.0 47.16 49.66  41.75 44.0
#aets (P,0;) ppm 0.27 0.296 0.457 0.175  0.0067
#ft#n (SO,) ppm 2850 91.9 97
Yait4 (Cl) ppm 1256.7 64.3
7354 0.362" 0.37*2  0.97%
$kt5 (Fe,O,) ppm 1.2 0.03 tr 7.15*
»<> 4 (ALO,) ppm 10.2 0.0 tr 2.71*
14T ERY  FEL, B%REY 2, R, AR, W03, EHRES, fE4, %E-EN-EEee ) 35,
M2£R., x1, BAI=MVal. * 2, H{7=m eqivaret; * 3, FhFNIFIcifkg
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WTRIZLTY, ZoWMDBREORKRERIE, BINICI3MERIEOMASRIC AL T pH1.7 (£2)
EV S EBIEDNNGIRROBKIHRAT 5726, BN pH #71.8~2. 1L BHTEL (K1), Z0BIok
WHEIKICHRAT 2 Z E9HEK E HB X b,

Z 27T, pH2.00KFA A v BEDHNOKRD, #AZH2 £ THACERI 2 L CEAMOTHK
RAFTVBE, pH#58L CAaL, T4bb, BNOADHARE L CORRIERL, E3NTF— 34
W3 E/I4.3~1/T.8f5TH D, L2,

A O pH=%)117 pH X &FEH =pH2.0+ (14.3~7.8)
pH2.0=—log [H*]=102g kKA +>/¢
A O o [HY1=107%/(14.3~7.8) =6.99X104~1.282 X 10?
#AH O o pH=—log [6.99x104~1.282x10"%*]=3.2~2.9
PROND, Thbb, BIrLRATLIKEAA B, BEASLEFNMbOKICE2ER2 LT pH O
BEFATELIIEICECZ XML NS, ZEMANO? pH 3FHEME L D EREDH S LE iz,
LR D LKA T L PMENTWBZ 4 b s,

Tz, EIIORLI L) ICHIKOBREKRERIZ 62 BNOHEROEAE, 19294E36.7%, 19684E36.5% &
BEALELLE, ZOZEEFBKEEITL > UNBDERKDOFRES—BHICEDL - Th, BENT
BEAADHBI VT DEEZ LG,

L7208 GREBRIZ BT 20Kk pH 43, BN oKICE F N2 NBIEROEKED, HADES I ELD
Holzlzb b HEINS,

M ORBEB T, BINOKEBEICRLND LI Ty ) OB RAKE LMW T 28
HoT, BPEDLFRROEHVHRFIN Tz DEHEIND,

LB, HFEE L CEELBEBRIEI AR L 2K I A S TR T 2. oo, &1
WRL 72 & D ICBREEF LA TS TREERZIZIEA YR, 209 2Bt YL bbb T
WIma2D LA F 2 DBmeEED ORI L, ITEAXERbOREBICH 2L LI NS,

2) BERSOEMERE

EYARIC DT BRI 12193148 1R D B A R 5 1172 012, 19734F421499.2% 51 Spaniotoma
sp. ThHH LN, HEEA4D 5 H O =B T2 Chironomus halophilus 73 B.5 7212 BE v Ewnw
S THMA EPHIC L > T B2 L HEI N TS

F227 707 F kDT H1929R12 28 Daphnia =° Bosmina, Cyclops b4 VAL Twio
12,9 196842 7 Hic i, e b o r L TIIBEEMEAE & B b 5 % mF o Brachionus, A

x4 B BRSREC T SRS Yk x5 HNL Y EREEIICKAT S Fe & Al o#
- REFE N CRHLBOR) 3 1929 1938 1968

P §H7(kg4) """" i}év'i’%’%ﬁ 4}%7 t/*:?x '7?;3# A b 10,7 7.31 9.6
1928 2,800(10,500) 200 250 W2 m¥sec 0.807 0.65
1929 2,200( 8,350) 170 118 180,000 Fellf mg/t 1294 25.2 "
1930 2,400( 9,000) 200 204 160,000 15,000 Bl g/ 1064 10.516.4° 30.6
1931 2,700(10,125) 180 170 97,000 50,000 Al?%ﬁmg/ﬂ """""""""" 4 4177 """
1932 2,500( 9,375) 150 138 28,000 30,000
1933 2,000( 7,500) 180 202 55,800 250,000 28,000 W% g/sec 3.6728.7"  50.1
1934 2,000( 7,500) 200 155 160,000 200,000 . Te 10190167 0.29
1935 2,300( 8,859) 250 280 E‘j“ﬁi T .
Ty 2,368( 8,859) 191 197 Al 1 1.4-1.7*
* WO B * 1920% A 1068 IR E £ v C B ik
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Chydorus phaervicus "RHENBLUNMIBHTHETH D ESHN TV 5,10 L BN L DIF1920FE 0 FH
BEFD LSO TH T, ¥ 1968FiC B\ T L EED Melosira, Surirella % BHE L7210 BEL W EHREI LT
5,1

Lo L%eds s ZOEITIE, »oTidiEc 0 E4G L, 9 192860 51935FE N MIZ 3 MEEEN D
KO, BAZRLIZEBN 774 DATHT500kg 7 510,500kg b DBELER L2 DI EDEENYH -
P22 FBELINBRE LT LT 724 P 7 LN, BEEDCLHOICATIELL L3N, Tk A=w20
P ZADANTHELATHLNT, 29 19374ICIZ1L50B L O A2t iz ik b R 5.2

Thbb, 1938FF TCOMAKNREL, RN LB A% (L BEMN»LORTAK (F]F3) RUEA
Aiicd s CRBRICREFINEZT LA ) BRERZOMOIEBEREOFER K (£2) % & L34
T, EEEEIEL(LE>TEVE2LDDADESERBTH 7122 L57) b d,

T2, AR BAATHELI1Z, LLIBERPLDTII =2 AR W L2 TU AL TR
¥, 20077 HKOEERIETINEHAIN, =AW EOELETRILLLZ2THS ),

ThbbBrE - B A X213, BHEDENTII 22 L% -2 Z0EOBEMELIZ, HEK
BT > R TOHKBRLIIF 212, BOUARICEELHR L HRZ NG,

1) ARCE 2EMHREEORFALUIZ19I85FE 4 A29A IS S - KMEHER L OBFRIZOVT

B DE ), #WIKOEH L WEBREGILARRC BT AR RO LA L DB L2 L 25 LHBEI N L,
FOREIZDOWTE, AW -2 8% &6 T, 19384 4 A29B R4 L 72 )R BH2g i T oAl
BHEIC L BFEBS S, ABHALLBEA2REL TWIHECEL T, MELOBEN»*H»1 2,

LarLedth, #SIZmL ki, 8K V#iIAKCHEAL pH ICEET 5 £ RT3 Fe 4id, HER]
D19294F 12 R TI93BENMERICE L IR L T b, Lied T, NBERRY L8, Zokgit
Bl T L ABRENLTRET LA LIS,

Th, HMERMLVWEBFRL N E v AERRAME OMEROFTE T, KIIFIDOEEIZ Fe, AlD
TEFRLNED, BHNTORERVERELZ£25E, ZOBBNOEHK~NEEIZTNETERE 3 Td -
mior#Eng (£2).

¥ C DERED pH 2 vz » TIHELIAIOBAKD pH LRILATLLAEW(FE2), #- T, ZoHE
DB PEDEREE VCHEOBSICH -2 LTLBH T—BNE LD TH-7125) LHEEIND,

Lar 512, 1968412 B) 4 SBIAKIZHAT 5 Fe 8L 0 Al &3, &5ITRL 2 & 51193812 X CHi#H
H1.6~1.94%, BETLA~1.MELHNL Twd,

x10?
O E ]
1 %
% L ]
# 40 . H
w7 30} -
% 2oL ) §
20k ] )
[ ] 5
w0 55 60 65 70 0 % 60 65 70
3 BRRDOERERIT WK DOHEFRE. 4 JIBERCHABHFTENLERFEENHT.
FER, SiFIbs ; hER, BrESV- 3B L 1B, eBHE . R, BEfv-REhECL)
NANTHICEHE , TE, KRR ANTHIZEH . TE, KRR
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Dz ko b, @AknZEL ERMEAE, 19384ELIRICE X 22I8)12 & D Fe R U Al ORiletE, % 0fho
BEEDEZECRVKOTRMBORM E HZ I N, MAZEIFR LN -2 F EIE, piors)Tice
SP—AlA A DBERIZL LD EHREZI NG,

4) BlIPrSDOFe 44 RBU A1 F WA BARUBEA~DF LS

M3 BERENHEATICL VHLVEROHRFHOBEW B EINTHFTENLEEOHREY, $7/-M413
1970 I REZE NRBKREFITTEREBICI EHTEOHB L, B LY LOFBRL L L2 NFIUR
L72ynThs,

Thbb, MroMmbitsd k19544, 19584 K IM965FE 0 3 A X MBS H Y, 2z L 518
MBI, 192EROEBHENZNFNIG%, 19%R112%, T 3EXAbE L L46. 4% bZEL T
W3 (X4), £2C, MEEEL SEKOMMC T TpH #E T3 W72, T2 Al 2 HESR2E S ch -7
DEUTOL ) ICHBEL AT,

bbb, JIEENE CREFE LA LHRILZOREIZERS SN T 5 [HY] (AA) 2%, @K CHBL 7
Fe RUrAlicR&5 [H] BB NEK Loz EL b, HBFRREADFEHEICOWTL, BRA
HOFRCHEFREZCHBL TR nEEZ LN L2, SEHBRPHENEREL L, F-RER3TbLY
WHLDEREL THAET 2 22T 5,

22T, BlloREz v 1 (£/min), BAEONFEES Vv 2 (¢ /min), BRNEEREY Vv 3 (min),
HLERX) F THBEENLCERBHEEO L » TATHICHER T2 00RH LRBI N TRTORRK
ROWHBNEFHE V 3 (X)), BlBLrMARKEDNTKICEENS Al & Fe nznFhoiiiciEyd

[(H*] B (g/L) #%=za BLU'b, zo [HY] HiE2E% A=axvl LU B=bXxv2, 1¢®
mRKESPERT 2 [HY] 22 C& L, A A=BBoOBOERELEE VX 2T s REL 7,

BN LBKICAT S [HY] B8 0ERK1 e 5832 [HY] BCi3

Al D77ppm=8.5619x10-° [H*] g/ ¢, Fe ?»47ppm=2.6246x10"2 [H*] g/ ¢

- A(g/min) = (8.5619+2.5246) X 10°*xvl, C(g/min)=A/v3=12.556 X102
AR LEHE TS [H] 2Bt

Al %2 .93ppm=0.3258x10~* [H*] g/ &, Fe ©0.159ppm=8.5467x10"¢ [H*] g/ ¢

~.B(g/min) = (0.325848.5407x107%) x10-* [H*]x V2

#KTFMENS [H] BBk

BB (g/min) =A—B=(11.0865x10"*xv1) — (0.3343 X 1073 X v2) =297.8

AA=BB, AA=CxvX, ~vX=BB/C=297.8/12.556x1072=2372( £ /min)
3, 19640 v3112349.4 ¢, FRERTEDLOEEH 2 L2693.20, F219654-0Dv3i32765.1L, [
LCABEE &5 5 E3108.98 TH D,

L72hoTC, ZOVIH VXK EFL DRIV PH b L) HHER X i3, 1964+ % 5,

T 7% b HIIEN _EFERC BT 5 WK OBRIEL L FBTEMHT, 1965F TN B3I ROBARLELEZ D
BREORZEOKFERE (X3, 4) 10 LY, BKTORERI] 282 2NHRREES [HY] RUFEN - Al
AF 4, WKL LI~ ERBT 2L ) IChofeleH L HESI NG,

I L) LT, REDHFIZEMROHI S % NS ¢ TRk oBIL 2 EE L, Feli AlEnBEH
B2 LHMECTHRKDEEN.L e Z bbbz, Al A nHEMEIZ L Y EENIZEADH L2 ILE
B, DWVCEFEROBRNE /B AL A YNNI HHR A E Tk -2 D LR END,

ZOBRIIE Y ) XL VEBREROBERENICEA R, 55, [T X03IRBRIC—HLT
T2l ¥MbN5, THbLAERZWOICIE, LOH RN LT, HRERLLL, BEOEX
WEIRINBLZEETRBET IR LB LD B b,
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2, BN ERBTHOERRRKOEE

1) SIBN~DKA A XU Al 1F D8

61319684 9 HBNlokizGE iz Fe BX WAL %, #AZE TN 7B TW 2
ERLIZLDTHE, Thbb, B SHEKICKAT S Feld, MKOBTIIEA LHET 5 (96.5%) 77,
Al A4 >1339.4% LK LPIBEIN~PH S 115, Z L T2 I LO8R.6%HHE N WE /+w—F Al 4
T THBZEHHEINS,

FbENE/ —RBAIA A OMAEN THOBRHFIREXRELOBRBENRY » LHET 2 X,
19294F (pH4.8)123.65ppm TH -~ 72 H D5, 19684F (pH4.1)124391.8ppm &FL (ML T 5 2 L H¢
Honsd,

Tiebbh, Fe A 4 i3kt & o » THEBREFREL, BKDEEZBENLHLIT LA X ERT 5, Bk
Al A A >, BIAKPOIFBEDTH AL E & L THEIC BT 5,

L2 L1968 @K A COBKEIL, BN TXTH Al %/ >—DRETHKROA~FEHT 2
SEHRLIIEICE THATHD L2 TETHLNTH S,

2) WA SHBEN B AT Fe 4 F R Al 4 F D¢ DHEDOHME

FOFHAKTHBL 2T~ ETCE L Fe B Al ZnHogim* binlL b nThHd, %
bb, Fe R Al IR TIC DN THRTEV BT 5720, b e orORIUCIG LT, iy
LW|ATEL?, HE2VEMKICEEL Twb30255 L L TR TIBZ L) b s,

Z iz, 19685F D 9 Aici3, #AKE O L D#11km TR 3 - T L5 NBEES OV A L
BRI N T 2EEBMIND, BHRLLZERBDERERICEVWT, ZBAERBD Fe o R U Al S5# T L, #ic
BEHDBAE)v—RBAIA A, COEBRBBICBWCHAEOOBBEA LT B19.2%(E6)baTh
VIR b D MBEING,

Re BNHLHAT S AL FenB Lk ol 2% & OBMRE UM T Rz BT 28L&E
BWMFEAD 1968.9.5

WAkHEOy» WE Total Fe Total Al Mononuclear Al

BB No.) Lol WMAR WFE B KAR WTE BEE RAE WFE ‘oz

(km) (m®/sec) g/sec g/sec (%) g/sec g/sec (%) g/sec g/sec (%)
& i (b) 0.65 30.6 50.1 50.1
#AHEO (1) 0 6.71 1.07 3.5 19.7 39.4 17.45 34.9
EEB (3) 6.6 0.46  tr 0.14
EHAE (4) 7.2 10.40 1.57 147 20.9 105.5 9.92 56.8
ERmEN (5) 10.1 1.96 0.2 0.16
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