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Runoff Load of Pesticides on Golflinks

Shosuke NATSUME, Tsunenori INOUE and Hideshi ITOH

Abstract

The causes of runoff load of pesticides on golflinks are many factors, such as rainfall. To make clear the
relation of rainfall to runoff load of pesticide , multiple regression analysis was conducted and runoff load of
pesticide was found closely correlated with rainfall during observation and not to depend on the time of applica-
tion, Runoff load was estimated satisfactorily from rainfall,
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AEL RPN T A EHTELR W, —F, HEHED
HEGREEREETLT, bk PV vAZMATEBIC
B ETS Sk, ELTWE, KELYE, MIERH
ZIThTHEBEM 24T - 2 HA T L70% L LD RN R A
L, SHEERICORE LRI, SRR ERET
2 EFHELTWSE, LaL, BkhicEBmE
(8S) H2RICHFET 204, B OBRIEIRYE &
20, HHERICOBEER 2L EZ LD,

CHOZEIZDWTHE LCEE IR v, FAELIIF
HRHTIC BT 2SSOETFEOHEBIC DL THEET L& S,
SSOMERA GRS RECHET I L L »
13;

2 RRHE

2. 1 HEHOHEN

Sample A D A5 - ALBLKHE (1991.12.1) & W#ERHLL
ZzmilZk (SS 52.5p g/me) 1000meiz A FEEHEHERE (12,
2ug/mbA Y S —IViEHE) 1me2 ML THREE L1z,

Sample B! 3% - {7k (1992.12.1) & H#RELL
WA FLAR ARG R & O BRELL 72 EEE % hn 2 TSS
107 g/mbDFERR T B L7, Z OREEKZ AT
EXARL, SS 56.5 29.2, 16.2ug/mbORERKE
L, honRE/KI000me i HHSEERERR (10 g/nt
AZ/—NViEHE) 1ml%E ENEFNFML TSSRENE
TH4EORB BB LA,

Sample C : 30méMAeft BRI S P| - IRALKEE (1992,
11.5) L DRI 72257k 5me & 0.2%~=7" b IS
ml% AdL, FHREREEHEY (500ug/mb AFN AN TH
Y FIEH) TEmL CHBHRSe g/medEER 2 ARRL
g

Sample D : ifJIlzkanfih Y IZIKE ZEE7k % vy, Sample
ClEBkn SRk 2R L7,

Sample E : 1000meD =7 7 X 2 {zSample CTHW:
ANARS00me Z FFHR L, FHEFEREZHEmMLT 1 g/
e HEKE ER L7z,

Sample F : 20 733iK0 5 (Whatman GF/C) #
vy, Sample E& @bk HEBL L,



REAE D OFRE (¥ & A 8) 94 I 51 5 BiEW(SS) DigE

#EH(1000me)

PR IRHE (40°C 20me)
ee——— Ik 80mi
r— IN-HCI 2 me
— 1%-CuSO:  0.5me
re—— Na(l 30g
—— Y7004 ¥ 100mt

ari

7K
= IN-NaOH

1 (pH7~8)

Y7zooldy-100me( 2 o)
4

yroooAr B
('] 3 Na S0, (%K)

fﬂ%ﬁ - BE[E (N2mk % {§11)

EF (A% /=020

HPLC (#ekha:  Ehigilik  380nm
dicik R 520nm)

E1 BB RLESHEOZO-F+—F

2. 1 EBRFE
BREIFASR L2 2 112, AERRGET L 2smiris: %
X 2 1R, B 2 (3R TR LA TRICIZZHE L T B,
Sample A¥ X UFSample Bic2w T, ## 4 L <IE
D, SSEE—ICHMIETH L, FO500meZFEHRL, &
DRunl~3DFiETHLERE ko2, 4B, FREENE
IR RIS EE L7z,

Run 1: K2 57 o — (it NIRRT,

Run 2 : Run 119, BT COMBRIELH X,
AEHCHEAEEALS )7 A25gE N2, Run 1o
LI R{E 2 T R % R 72,

Run 3 : H¥tz 77 AMHEAH (Whatman GF/C 47
mm) TABL, A#(3Run 1 FIERIC o4 Lis{FED
G RO, 7405 =13V 700X 10T
3 IR 2 TV, BKEEREF B ) 7 A THK -
BHEtR, A%/ Bl LIRIRIER % Rk,

KR (500me)

<— IN-HCl 4m¢

re——— NaCl 25g

<——— oo Ay 100me( 2 [l
TR

|
KIg
1N-NaQH
i fl (pH7~8)
{Jﬁ o2ooly 100me( 2 B

|
Zroolyl

7k Na.S0, (%K)
iR - RALIN2K & {313
TFH(A ¥/ —nbml)

HPLC(UV#HH2  240nm)

E2? SOHORBELASHZOZO—-F+—F}

Sample A{IFH#ETME 1 BAMLIARICRun 1, 39
%, Sample Biz 1 HRUF 2 BEI#%ICRun 1, 200
FETHTL 2.

Sample CH & tFSample Dic oW TllrKREIZ L S
REMAHRBRE T, T4bb, 0CEETTIRE
IREFEL, EUAREELA R EEORTR 2 KO,

Sample E$ & ¥Sample F{3River die-away %

(RDAH) 2k 24EMaaBR T2, T4bb,
20°C BN T CUF AR TR & ) 8548 L, 72 RERARS
FRTlomeE 7' » 7 LEBHOBRFR RO,

SPriciimEifEs o=+ 757 (HPLC) #Hwr2,
ZOMEFRFZLTICRT,

- HPLC : B3 L-6200

UVHHISE ¢ BAL L-4250 (240 nm)
A7 4 {EERESHE L-column ODS
(4.6mm¢p x150mm})
BiIhE : 0.1% EDTA-2Na&H 50-mM ) > K
#gg(pH 3.5)/TFr=F0n (1:1)
Fihit @ 0. 8me/min,

3 RBrER

Sample AIZHT 2PN EROREREZF 1 ITRT,
Run 3D EEHER T2 6, WINEDE0% LI EAEFEE L
T, 108%EEEL L TEIE h, 2fFE LTIZT0%L
EoRMREIFLNI, LA L, SSHELAFE L7k TRun
Lol DEUELERD B £, 20%LL T i L1k
HILY, Run 3L HE~FEIHEER LK E WL Y, SSoHtfE
PRI KE U ERE LT WA LI L L
i

iKiZ, Sample BiZxi3 2mpLERBROR L4 2 12
AT, Run 1icEvTSample AL ) £2L.SSHELTET 512

F1 Sample A I2X 3FEMONERER
(BF#saFMmE 6.1.4g/500m:n=5)

(OEVS L | KRR [EEPE:
Run 1 1.03xg 0.369 0.359 16.8%
R | &FE | 3.9 0.323 0.083 63.9
nlwmm| 078 | o200 | o269 | 127
e | ae | oms | oow | w6

2 Sample B 24 3FMEIRE (%)
(BMsASME 5.0.ug/500me)

SSHRE (ug/me) | FREFEN Run 1 Run 2
16.1 18 84.9
29.2 82.7
56.5 89.9
107 84.6 87.3
Cwr | zmm | 7 | e




(%)
100 \
80 - 7+ Sample D
{
60 — Sample C
%_ [0)]
&
®/ 40—
20
0] I 1 ] i I
0 1 2 3 4 5 6
(day)
3 BXECLHMEDIBRERER
(%)
100
80 Sample E
= —0
60
i
e
¥ 40
Sample F
20 —
0 T T T T ——
0 2 4 6 8 10 112
(day)
E4 RDAZEICE DMEMIBERER

bbb 380%LL EaRI$EHE 5, Sample Ak
Sample BTIZR >R o, /2, SSodkqff
RISHT 2IRFE LD LT, Run LZHIT5fgdED
FUXHENME TiE, SSOXEIZL>THARIZNTIE.
, SSHOBHFRELHERELTWELDLEEbN D,
AHSFMBOLAFNZ 1 A & 2 BMTHET 5 &,
Run 1 T3 (5C) (CfRfFT 5 LEDRFEBIZEIR S
otz LAL, Run 2T 2 BMH I EUEAET
WEL e pEmP R S, Run 1TIIIREREE - §5 2
ElCENFA XL LI —HERET S, DTS &R
RS URIMEZIECREBIC h 72 b n L B bl s,
Sample C& Sample DicAt§ 2 RKEIC & 2 AR
#[¥ 312, Sample E* Sample Fiz#$ 3RDAMEIC L 2
HEAERZE A IORT. K3 TRk E Fv2 84 L3
WERKREH LR AOFREDREP 5 — A IZEIIR S
0y, HEHIEEDAIMES E D RFIT LW EHREE

RIERET OABRE (F ¥ & - #8) HTIC 51T 5 BB (SS) Nz

iz, —Hh, B4i2BWTiE, NKIGEE TS
VIIAI 3 LRIk NS — L IR LAY, TN T
PR TR WL R b7z,

DR T,

(1) Sample FIZ3Z7 A+ VW FZ—T2H:8 L SN WL ED

HHN, 0, HEECHFELTW
(2) BWYDH 5 FEhhMHE (TN 7B TRILL - HEE+

1EROBHEZKIZMZIRE )%, HEN2AKTH8)

% M2 TSample C& [FERIZHER LB IRRRINE %D

bl o, ESINRO10~20% D FHHEE LA R S f1 ke

1%

(3) MEMAMBBO L SOFH T3, Bt ORESE
fToTwi,

e s, K40 7880k BT 20880
DB, TRTUSBEMCL2aMEREI LN
T, FEoOSIIcB W THE, $FICHET 5S5SHEIY
HORTIZRELL-LOEEbiILS,

LB R 22, T 7B TOBEERR
F482g (18 5— N ; 19914F) & fbFFIR I~ 72
W LA L, O 9RIHERIT, L L AR
H AN #145% & ki, FFEFOBMAEICEd L T S
T 5, 198MEDMHIRK T RSNz ) 12, T 73
LOBREIEMECZ MM T EMLENT LAY,
/o, —RRCPEHRRCEISSOR LT A" s, A
BB O HTIZRE, FRIZE D (SS) migEr - aE L
TITI S EHRETHD,

L, 7Y —ratioBlss b BEEE DM % fih
BaZL L) 2drabdn, BRI ERE DY
290%H 5, AEEOSCM LT L EHEEEEI N
T 555 B T2 28 OSSOLELEH 58 % H
2T 27O 2 HBLTHMTEIT) T eh 2, —i
BN OBREIFEFEES LTAEALborEnERb
nAELY, HHEATIII~20%FBREICHITLTHY

(1), BRECOWTLH2EEL T 2T 4%
Hb,

4 B B

HHESE AT 51T 2SSOMBIZ O WTHIT 275k

MEMLEERE TV, KDRERZH2,

(1) AT ASSHMEIRIZ &) BPLE I FRIBICETT 52
Lt b,

(2) FRInL7zAt%R D10~ 209% M E e~ 1T L 72,

(3) @B EL58L, BHELEBRECHTTHHTEET0
%L EoniEst s, BEMoERERAMTH S
ZEATREN,

(4) ZROSSESUREISBICRIFMZ2EYT L H
5, X DA THELMTEOMBEIEE NS,



BREGE P OFRE O ¥ o @) oiic B H 5 BEW (SS) D

$ ¥ XM

1) EAHEFHER | I 75EREEICEBKEKRD
BLAWICHO>WT  (1990)

2) BTAKERSR OV TRTHERASNIAKICL S
IREHROBIE IR 2 EEIEEHI 2T (1990)
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Interference of Suspended Solids on Oxine-copper Analysis
in Natural Water

Akihiro Numabe and Kiyoyasu Murata

Abstract

The interference of suspended solids on oxine-copper analysis with solvent extraction technique was investigated.
A river water sample containing suspended solids of 52.5ug/mf was extracted with dichloromethane, Recov-
ery in parenthesis for this sample was less than 20%.

The same sample was filtrated with a glass fiber filter (Whatman GF/C). The filtrate and particles were
extracted separately with dichloromethane. Total recovery was over 70%,

Other river water samples were prepared as suspended solids of 16.2-107 ug/mé with river sediment. These
samples were extracted with dichloromethane, The recoveries were over 80%.

These results suggest that recovery for oxine-copper analysis is influenced by quality of suspended solids
rather than their amounts. In water samples containing large amounts of suspended solids, filtrates and particles
must be analyzed individually.
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HRTEBDOFH I OP>VT
— =D& } 5 FGC/MSHEIC L 5 —F 53—

ol SR

®

Bl

FHHH TG S

L$

HEHEMOH R HE BB II YW T =2 & T v TGC/MSHEEIC & 2 —Fo ik 2 HEt L7z, WEBEEYEIC

F7ndo~xr¥r&flueiz,
FORER, RO EHFREINT,

(V77 »77k, ZHERHBEF, EUREE D ICREFLEREGL,

(@p3— D, 774 HiREICLY,
74 FREE-130CTH L Z L RaIns,

CIERIEDRNTIE, 74+ 3y 27 by VIEAR00ERETH S, &b, BREFEICHOWTII,

—WOWAICKELHBIDH LN, E@RMFE LT, 2 VREMII 7M., 7

FPA—LTIREA

ERGHHALY, GC/MSKBICEAZINTL EH 720, BfE, BRHAEZIT->TV 2,

1 G

R 4 SF12R iz7klsk KRR #ED, PRLSE 3 Bl
WEKORNEELKEICSUE S L, 2088, A9
BEORECNT 2B L LR LGNS A,
FOMTIELE LT, =& 3 v 7 EEHW2GC/MS
EER N ETH S,

CNLDOEREERDIIV 2 oonF L e, HER
ERHERCT, TNLAEANTL A LR R,
RET RN T2, F7:, W Lseathsk » LT,
EAKE W) L CORICIEN 2 2o ARG R A
(2% >T 3,

ek, MbhOFRHOTTIT, FHIAEE % M L2
HhED R ST 2700, £HEOWH 2R, 5
BECHHT LI, COFRETETH S, ks,
MEBE A GratioliEL L), Fh, ZKRiHEEOHER
ERAMLETHD, SN, FHHESA— 7 —FE T
Of (BRI R ERA L 2o o R 7 25k
Sh, chbNELIZAIMLENT B, FDOLHPT, &
Hrot e, SR aEicst TEnt 5 28 Pinss
HiheBY, YOS L 27 ARHHT 2 IS E
llOBEE LT3,

b AR X LTI, Ny FRN—RE,
=D& Ty TE, BAEET ESH ), FEEEER
BOSHTIUHERINA~ y F A=, V&5
THEAELILT W5,

AmlE, RREEWE S SUEEREEI, kEkniz
ITHHNE L > T B MY w9 o HEINL 223
20T, FEEERTE LT 7t exrraRun:
=D& b7 TCC/MSEERET L7,

1 RERFE

2. 1 H¥

AP /=N bYoety o (FRE), ER
HABY2IWERAETE | BHA AN 7 B, NEBELEY
B 7rto~xrvr (R, 772Kk 2 5
FNTH—F— (ZET )

RS D) [ REHE T » N B OB T
#HEhER, 0.1/5,0.2/5,0.5/5,1/5,10,75,20,/5,50
/5,10075 (ppm/ppm) %5 L9248 /N THER
LTI L7z D1 p %77 27K 5meiziEA L TLSC-
20008 A FHRRIBRY > 7k L1,

2. 2 BN

N—T& 7y 7ER I LSC-2000 CRETF 7 =—4),
GC/MS : HP5971A+ HP5890II (CKkEE2—1 v bovy
71— F#b)

2. 3 R=2&tb 7y TREREOREIL

AT ROM SRR ERLIORT, Y& L5y
TRHEIRETCIIREL DTG A—F DB EH, FNnI b
D= DEEEL, KR T4 = VB, 754 FRIEIZONnT
TR R23 B DTGl D78, BHESGONE D
FIEERETL,

td, b7 EGEPA CKEREIT) HESEL Tuw
A# 3 (Tenax /Silicagel /Charcoal} #* w7z,

2. 4 TSr0K HRUHRR, BWNE S1FivssL
v SiEE
FRTRDI—T& L Ty TEBOBIERFEHEAL
T, 77 » 7RO, S/NIIC & 2 EERBRAHOR
5, MULROTE, BHBOBE T 3BRECELEETo
TA4F 2w 2L PONERIT-12,
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SHROFRIEFTRY

: dEEHEL, () Kk
E—-o%S8 % W B ¥ ERf@B(mg/)| B M Emal)| ALV-—EMatm/)| F—4v k miz
1 1.1=-%200IFL 1,1-DCE 0.02 210 357.0 96
2 AFL7QFTF DCMLt 0.02 20,000 1.1 B4
3 trans-1,2—<200XFL |1-1,2-DCE 0.04* 6,300 5.4 96
4 cis-1,2-¥700IFL > c-1,2-DCE 0.04 3,500 7.3 96
5 g00F ML 4 Chioroform 0.06* B,220 3.1 83
6 1. 1. 1—rUZ00X %> |1,1,1-TrCEt 1 1,150 15.0 97
7 | PR B X CcCl4 0.002 800 23.0 117
] 1. 2—=-%o0014%> 1,2-DCEt 0.004 8,690 0.9 62
9 ~NLH Benzene 0.01 1,780 5.8 78
10 ZhAOAH (MEBEE) 1.5. 96
11 rUZOOIFL TrCE 0.03 1,100 9.4 130
12 1. 2=YsO0O07O 1,2-DCPr 0.06* 2,700 2.2 63
13 JoxEvyosoO0xa BDCM1L (0.03) 83
14 cis-1,3-& 200702 c-1,3-DCP 0.002 2,700 1.5 75
15 [ Toluene 0.6* 534 6.8 9N
16 trans-1,3-270070A~A> [1-1,3-DCP 0.002 2,800 1.4 75
17 1. 1. 2— kY 200x %> (1,1,2-TrCEL 0.006 4,500 0.7 97
18 FhS700IFL TeCE 0.01 150 84.0 166
19 JF7oxsOoO0xA 5 DBCMt (0.1) 129
20 1.3—% L » 1,3-Xyl 0.4* 146 9.5 106
20 1.4—F% L2 1,4-Xyl 0.4* 156 8.9 106
21 1. 2—% L2 1,2-Xyl 0.4* 179 3.9 106
22 FAEFNLL Bromoform (0.09) 3,190 0.5 173
23 1. 4—%o00~>¥ 1,4-DCBen 0.3* 79 4.3 146
x£2 DIFRIEERMYE

|Gas Chromatograph HP5890-

IDetector HP5971A

Data Processor HP-CHEMISTATION

Concentralor Tekmer LSC-2000

GC/MS Conditions

Column Rtx-Volatiles 0.25mm ID*1.0um*60m (CKEUXT v 74 8)
Column Temp. 40C(1min)-8°C/min-220°C
Carrier Gas He 1.06Kg/cm2  |Flow Rate
Detector MSD Maltiplier 1506V
[ Transfer Line Temp. 250C Ton Range
Scan Mode

200°C

Run per Sample 1 [Auto Draln on
Trap Material #3( Tenax/Silica/Charcoal )
Cold Trap Tube YUAFPESU—-Fa—70.53mml.D.
|Stand by Temp. ; 35¢C Prepurge Time
|Sample Temp. 30C Preheat Time
[Purge Time 7 min Purge Flow 40 ml/min
Dry Porge Time 3 min Cap. Cool Down Temp. —130C
Desorb Time 6 min Desorb Temp. 180°C
Injection Thme 4 min Injection Temp. 200C
Bake Time 30 min Bake Temp. 230C
|Bake Gas Bypass on BGB Delay 120 sec
Valve Temp. 100°C Line Temp. 100C
Cap. Union Temp. 100°C Mount Temp. 40T




] BRrEE

1.1 MWRCABREPRNOI207 P I5 L

23 & AEHEHEE 0 ) B, 1,4-Xylenek 1,3-Xylene
DE—Z7HEL LML, §XTHRZ2o0= b 774LLET
SHETRETH - 72,

S RERNT2 X 2 TR 230E & NEEEDE
DA77 b rZARRLIIRT, 4, SHEO=Z
A7 PNVER 2IZRT,

pbundance
200000

TIC: EM-15-10.D

15
180000 20
18

1600004 each long

140000 4

Lo 21
120000
14

100000 4 5 4 e

80000

60000 3 17 22
40000

20000 | x‘ l
o

a. 00 10 00 12.00 14. 00 16. 00 18 00 20 00 22. UO

1 ﬁﬁﬁ’ﬁﬂ!%wsmﬁ =Bl A N
E— No (23 1 (H55)

3. 2 KRFIF2ETF0K

ERTTIv7 (77 7KEMLT, HeXr 2D A%
Lt BnSIMZ o=+ 73 4), 75 7kE L THH
LR22RZ 0T +—% — 5 L UNTEBRECE- ollsiks
1Rl S g2 b onSIMZ o= b 77 42X 32T,

SATGNT +—F —B LU ERE TR ok % 1
Rl 22 L oizvwIhd, YZ7oos s, ~Nod
Y. My, FLL L EMBRBNENTVWEH, WMok
IS, 3AFNT+—F—DIIIHHRSINT eI &a¢
mERI, -T, 72 2kELTIFIFIAT+—F—
MR LI,

3. 3 EWERHERONE

BEHEWE / PEEREE C 0.5/ 5 (ppm,/ppm) iEHE
Flul, 77 7K5meNFEMLAZ D%, iR {ER
zfe->THarL, SIMZ o=+ 77 4%1%5, B
DE—=2%L7FNEL, FDE=JHiEND~<—2F 4
F/AXELTS/NIEZEHR L, Zhed LiciEmEmbm
REFE LI,

FZIE, ¥7o24%2 2 (DCMY) T3, S/N=680,9
&) E—Z7@EIZ0 1ppb (% 7 kH) A TS/N I
D 3IfEEFEERPBRE T 5L [0.1.7(680,79)]3=
00397ppbAEE BB L 2 2, choZz bzl
## 31081,

E:, THLENSIMZu=b 7L RMAIRT, &
B, REEHEEOL/103E LG oL F34 T

RRMEHROMTII OOV T

pbundance TIC: EVALDEMO.D
15000 4
LSC-2000 System Blank
10000 4
son0 4
r—_ A
Q L} T T T T T g T R MR
rime -> 8.00 10.00 12.00 14,00 16.00 18.00 20.00 32.00
Rbundancs TIC: EVLAN.D
10]60
150004
Minaral Watar {(evian)
10000 4 11,29
5000 4
A4 +23 1s. 65
7.:!-?4—#1‘&& 14,40 5.9 19.3%
h
0
Cime => 4.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00
BEundanca TIC: ULTRABOL.D
10]61 13[30
15000 4
Ultra Pure Watar {bolled)
10000
9.1
5008 10.h3133 87 e LT
7.30 i .99 20,66
| === 187 “_i"ll“ij”l 19.37}
-

]

T T T T T T T T
Cima -> 8.00 10.00 12.00 14.00 15.00 18.00 20.00 22.00

H3 #EIF02r7500%
(L #ZFLT302, h 135091 —9—, F . BREAKER)

R3I EREABRIDBNROKEIRR

B ®W = ER®Tl(mo/l) | D T IR&(xa/l)
1, 1—Y700IFL > 0.02 0.004
AFLL2074F 0.02 0.004
trans-1,2— 2001 F 2 0.04* 0.007
cis-1,2-Y 700X FL 0.04 0.015
sga0%NL 0.06* 0.004
1. 1. 1—kU2001 4% 1 0.008
WiR{LE % 0.002 0.004
1,2-7001 % . 0.004 0.003
e 0.01 0.011
FUIODIFL - 0.03 0.001
1, 2=¥oyOon7Oo/ 0.06* 0.006
Joxyroasy {0.03) 0.003
cis-1.3-¥osnono7Jo~i. 0.002 0.004
[ 2 0.6* 0.001
lrans-1,3- 20070~ 0.002 0.003
1. 1. 2=kV27001% 0.006 0.003
FrFZ700IFL v 0.01 0.001
J/oEsoOxE (0.1) 0.003
1. 3—% L 0.4* 0.001
1. 4%l 0.4* 0.001
1, 2—F% 412 0.4* 0.001
TOELRNL (0.09) 0.002
1. - 70O~ 0.3* 0.001
RENTWEY, M4NDEFE—7130.1ppbTH Y,

FIZZYT—LTwa,

3. 4 2F4FBETOZ2a7 I FLOE L
A/ ERIRHEYIE @ 20/5 (ppm/ppm) HFik% 1
pl, 777K mNFEMLIZLDEH AT, HEEX
TZ7 74 FWEE-50C, —70C, —90C, —I130CIi=%

__43._



fISEHEAT I D BT 2 DWW T
ndance Scan 187 (6.825 mnin): MERK2J1IS.D (*) Abundance Scan 596 (9,189 min): MERKZJI5.D (%]
“© - 0
11-I2001IFL > 200mILA
000 9000
00 1000
"
1000 | 7000 {
w000 «000
3000 000
4000 4000
1000 1000
1000 2000
ar
1000 i 1000
5 82 leﬂl 125138 170182194 211 2IM5 S 72 floa  Y3s 149 166 183 208220 21ms
4 - T T
W/ _-»> 20 4060 80 100 120 140 160 180 200 220 240 iz > 40 60 #0100 120 140 160 180 200 220 240
Fbundance Bcan 250 (7.342 Bmin): MERK2315.D (*] fbundance Scan 696 (9.697 min): MERK211S.D (*)
N [
AFL2oAsSAk 1,11-FU200IFY
9000 9000
I
a0o0 1000 4
7000 7000
6000 6000
5000 5000
4000 4000
1000 3000 Lt
2000 | 2000
1000 4 1000
" 14B€ 168 19199212 21043 . artd 14049 168 19199 12837 348
1 . ] T T T T T
JE 40 60 B0 100 120 140 160 180 300 220 240 3= 40 60 ®0 100 130 140 160 180 200 220 240
rmﬁ Scan 332 (7.775 min): MERKZIIS.0 (*) Abundance Scan 780 (10.141 min): MERX23IIS.D
&1 3 i 70000 117
l trans-1,2-I200IFL Y WIG{CB R
%000
"I £0000
| wooo
|
7000 30000
s000
40000
5000
iR 10000
10004 20000 4
2000 4 a2
10000 4
47
1000 a7
79 o4 131 141 160 LHG 207214  24M7 . 37 70 106 |lj129 151166 18894 221 24249
0 * iy ' b FR T ot L b 1 1
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Analysis of 23 Volatile Organic Compounds
by Purge & Trap Capillary Gas chromatography/Mass Spectrometry
(GC/MS)

Hideharu KONDOH , Hideki OKUYAMA and Kiyoyasu MURATA

Abstract

Typical purge and trap parameters(purge time,cooldown temperature and drypurge time) ,and optimized
and trap instrument (Tekmer LSC-2000)configurations with variation in these parameters are discussed in the
following

The recommended procedure is as follows:

Purge Time should be determined based on sensitivity. A good setpoint time is 7 minutes,

In the Dry Purge mode,water in the #3(Tenax/Silicagel/Charcoal)trap could not be removed,

In the Cooldown mode,the sample is Cryofocused in the interface capillary tube to improve peak shape
during injection, Optimum Cryofocusing temperature was-130 degree.

Based on analysis of each calibration standard at eight concentration levels for three multiamplifier stage,

the Dynamic range (linearity through the origin)was x200 at most.

Blank Water is defined as water free of interference in purge and trap analysis. However accessible quality
Blank Water was prepared using commercial mineral water.
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Variation in Chemical and Biological Environment
with Blue-tide (Aoshio) in Lake Abashiri

Hidetoshi MIKAMI, Shuji HINO and Jiro ARISUE

Abstract

Lake Abashiri is stratified with salt, and is an eutrophic lake, Although water bloom by mainly Anabaena
spiroides appeared before 1986, freshwater phytoplankton such as Anabaena spivoides would not be able to grow
at high salinity since much salt and nutrients diffuse into the epilimnion by upwelling of anearobic water
dissolved sulfide(Aoshio) occurred in May 1987, Instead of freshwater phytoplankton, blakish phytoplankton
increased. Although salinity in the epilimnion decreased in 1989, water bloom did not appear, A major cause
of this phenomena was that nutrients derived from anaercbic hypolimnion did not diffuse with formation of
the phototrophic bacterial layer. In L. Abashiri, phytoplankton species and their biomass were influenced by
changes in the chemical environment with Aoshio, and they were also related to the growth of phototrophic

bacteria.



bl DR T o Bk (LR R

ALiiEE O ML T 1D Bk (LR B &
—REM NN 3517 5 BEtEAL —

IR e—

®

fRFR R

#

JEAE, MEERETHOBE EAEBRAOMEIL 7 o — VA REEE E L TH2MICBEO M E > Ty 5, RITRII2ED
TECIKADEZUENHELITE L, = v TILRFE=S ) > ZHEDEIR & FROFEL % R 5 720N fat 2 B
L DTH B, FHZ, ALHEREES S Y, WS NCBREREFFENOTRHITIIKEARN T 5720, 20y
BEINT 5, ARG ALEED A AEIZ 51T 2/ D ERE TEYH» SIS TR HOBE L RS OELE2E

L, EErRALOTH S,
ZOFER, RO EFM LI T2,

1) BHERBBIZHEWT, BEopHIZEE#mR L, 19804 BUF1990ENTRED AR 420,334 0.418S/m3EThH 5,
2)  SUELHcfE) MEDICIE, BREROBRMIOFMO%DBE THRRBED A F ML,
3)  MNPkoEEE(L, RROFSICEZFFRURE —EROWRERFIIETOWBEEIC L 2 T4 J EORMNZ L -

THLTW S,

4) ZOFEBXOWE - L3RI, BKENEIRZBRESFETH), 4, EELHEOEIFEH-Z 264 F
TRRENER LS, FOBRTAY VEDRLIREr -T2 L5,

1 # B

REMERGIC & 27K, Fibk, HIBOEIBR~DHEILIIK
cERIEBCTELOWMEFLINTWS, P BER®
EERAOREII KA S OREERETH 2 1P « kB =
HAER THAZHORC I « R omsiEk & L THET 2,
2, KW TR A &, B S A 72 HUK DT -
TIEIIREREAME LS, TIREHO A A LG DME TER
Ky ICEEALIR SRS LTy B, BEMERR FHI2100~1, 000
K R 7% iR 2R T 2 L & SRR IR T
X LTHRZ 6 NAMFH D 5. ZDI2%, R @Y
2k & F 2 REBNFEITH S RO KEED b DRSS
LEEL, KEWENZITIE L Tl Forkigo EiE 240
BT 5 EHRBEICL S, ALHEHIZE VT HEFCHE OpH
DEFMEAL DL, pH4 ~5DEHFBRZIN TV 5, =
D & 5 Lotk SREEMIC & 2 Bk~ DS 2 SRERLE(L,
T2 fiEtEmH D, SEOEROEEFIICT BN
FECIB 2T DB H B, F72, Bk - KT (D
Wic &k » THEMM & & L I2BHE T OERER~DRE? A
SN TE Y, FER, MEHFSD2ETHhoILiEHICE
WT, BRI 2HEFICHNRHIBICY o L) izl
PN Z P EITET 3 2 L IO LNEE 2 2 3 |
TEELHMED—2TH 5, BHEMREE RSNz
SRR TH Y, KEEHFBEILEE—M % Rz EKk%
D1 - HWEOIEEEMMIZL, W - KRB« AT.7

LD IKE B2 RIS L kRt R~ 7ML
FTHIEEAREEEL D, BRkoBELIRENL L
FnF—o i 55HET 5 2 EXARENTHY, 1FEOREE
{LDRE % BT 5 7212 b HRFF RO T — 7 DEFRHIA
2% 5, 272, BRICZTF—259 - Ty SLAREESD
FEMAL D HIETA RS e 5. BREERDIC & 2Bk fEtE kIR
HEMOEEICEA S, ot Ekigow - 115
EERDBE RIS L > THRL XN B Z A5, BIETORE
KRR TET I F— OB L A1F LV GBS E
RKENTWE,

A bl ACEEED B R0/ D ERX TR - -
AR E TOREWEOBE) L Ko EbE 5y —2
2774+ ELTHAHELEHE2RALLDTHE, 4,
LAOF—FEFBBT LI LI2E ) BN - BENE=2)
v FHLE OBIRCF RO O I N—IR{E L TR Y
DLEEZTHE,

2 BAROBEEtOBRSE

JERRRALAK THE Z » 2REIEALIZIRD L S icFE 2 6Ty
é 5 1h2h

ABEINC RS 2 ZER» SRRk 2550 &
NOx {3 KRAP TRALEN T Vb ZEHER (REtEFRT)
L), MHEMEBIZETL, —8IEHkE LTHBT 3,
B, Bkl IRk REZRAZEN, HTICRET2
WURZK, B URERSIRER A R PRSI Bk £ 485§



dLHEEORE R T ORI L R

. BkoBEEROrE, [REENERE (FrkoBsr, Hx
|, WEFENERN (A, B3, B, Kkl) RUAS
MR (R, THy, HM) odkiRicEE I b, Bk
BEALA R IS RIR T 2 054213, M - 1Mk
FREIE-TEY, SN L L IEEKWB WA S
A= XL THHEERETHE P 2{EH, BH, HE - L
o TiEfEE) Lo THRESR S, BEHMHES AL, %
DA, BukoTh AV EZES Lich b1iE, TS
Bl 2. RIKGFICEA TV A 88T, iEEdmS s
LA v, BEHaSIh T L, b L1 BERERYE
MR L b ALERE 22 b, oo IR ISRREREAH
3200050, BIELOEAICIIEL LB ERRS A
5, ZOHHBRIE - TIEORERE L OWATH 2,
T HEDpHH® 4 L L TREGES W LA kI 12 Ah L
TWwBRAITIE, BEETROHNT L8R TR AL
ICiERES N, WOk ons, pH4 LI FD
EIEASEARRICAE L T 2403, Bt THhoH
APICiE &2 LB LIRS L b, LIEH—
EREEIL T 2 S MARIIARRETH D, Bokidag#ihe 7z Lic
BPRICEIEET A L2 B,
b PR 12 & £ 1B HREEE (LR,
e ko LS5 243,
M: Al-silicate(s) +H.CO;+H.0=
H*+HCO,+ H.Si0: + M+ Al-silicate (s)
M:Ca,Mg,Na Ko k34454
R oA U CRUS Uk Tl
M: Al-silicate (s) + H,COs+H,0Q+acid=
H*+HCO;™+H,Si0,+M+ Al-silicate(s)
+acid anion
T/, HROBALL N B LIZAHFA T4 v ARS
nTWn3,
ool fbEeXN e - TEMET S L, pHS TORT
RAPHSESP 64 X 23T L AUFTRD L 5 e RHESR
2hab,
[H*]+ [NH.*]+2[Ca®*] +2[Mg**]
+[Na*]+[K"]
=[HCO:s"]+2[S0:>7]+ [CI7]+[NOs7)
Bz REERZIEET B EET AN Y IE[AK]KD
kolzia,
[Alk]=[HCOs"]+2[COs*7]+ [OH] —[H"]
MRE1, s oClofEsiz e <, kL
IROTRIZF— IR TP LK - T d, 2O E(IL2THH
FALETZA ALGRIRTRETH D, THHRDLT A
) O¥FRES S B LIAMIR ) AL,
MRE2, MWL 7= 7HEEEKIEm A IEN IS
Vi,
ZORED & TR RG2S &
[H*]+2[Ca?*]+2[Mg?*] + [Na*] + [K*]

=[HCOs7]+2[S04*7]
B, [H+ZZ[M]=[HCO:; ] +2[S0.*] L&+ 3,
M, Zi3, &=, H#F*>(Ca, Mg, Na, K) &
BhRi#ET,
pH= 7 OEFKITKD L5 127 B,
[Alk]=[HCO,7]1—[H"]
=3 Z[M] —2[S0.*"]

ANSRILROET I EWE T, BodHLrL4ELS
T =4 13802, NO*Tah 3, NO I Tt 2 1,
SO AN THRT . P & LT (HEH,
|, ) AT LAREPRITARENE LTV 5
Mo BREETIE, F4 > FFicCa, Mg) kAl Mn#Zi ¥
DEIBA T DREHHIINT b, ABOERDFEN & -
THERELTAAVEEIHIETT 3, X—2RA42FF L5
FARDESTAANETHY, BRI TETAS
)EDURLT B, SRZIUE, Tad ) EIITRERE Lk
FHA A VIBE (pH) OETH WEREEITIT LAY IEDK
T2 ZBBEGRTH D,

—J7, FEW T CHAM TR DR LA E U 22550,
KD 3IOOMMTH Y, FORBILIRREIE D7  ERSE
NENELTH S, WHERSEH B IZFDMbnERE
EOEWHME D FICh D, QEBOEWERLEZ LD
R, (3R <, BALPEAZZHIETH 5,

thifE g RSB b i ZHEE T A V. (ANC) 2
#7435, HenriksenldtEA{RIITAAVEDIERELT
dFl, EEHEFELC, 20T, BEYILARIIHOL
T, Henriksenl3f 17123 L H I EBRRODHPFED
EIRCEZ BT THBLTW3, B—REIETL
HZUEMETFTHTHY, HCOMIZ & 24EEHAHRES
i, pHII5~6TH 5 (RIREEEM) . B BRI, HCO
12k 2EEHER R b NpHA BRI 272 GERED. &
ZEBEEpHA 5 LT Rt £ % LAISO LR b T 5

(FEtE) . 72, FroRBtEEORMRKRTREY 28

Bicarbonate Transition
lakes lakes = 100
Acid
lakes
o
=]
~ 50 o
s
=3
=
4.0 v
100 200

H'added. seq/é

1 HMHEERITHCORBRICH T 5 HER



250
300 -
200 ]
HCO,— lakes o
3
”
Q‘b/
e Fd
200 )
= « 150 ot
B = - 5
= ,es L
. ] ? 1o
. -
‘_—f & 100 P
3 100
50 1
0~ il
0 100 200
#MiAko S0,
- T— T e T %
7.0 5.0 47 4544 4.3 42 1.1 4.0

Mo pH
2?2 BEOBRMEECEAT 3 BBmEETEo TR

HibEZTFRILA: (H2) ¥, BREOBEEE A A
¥ (Ca*, Mg*"} DBULOR K e wifiit, Bkdo
FRA o iR & BN EIRE & ORI, Wi ki M
L72RENADOAKTFIZBENT 5, BEORMAREA F > Dia
Rt B35E1, KABOD L 51280 LEEEE AL 7o
ZeMTRENE, ZOEFNIIEEROBEELICRE L2
ETioCalimlZwe#E 2, Tl kil
AN k9 A TIIREER L M E - 13 OfEIERIZ
BEAELTWI EERLTWS,

I 2EOBMERTHIENT IBRKOERBMOY —~1

(M0 F BB ~)
REDREEL AT AHER BB LK L9 ITHH

<0.05 <:)

0.05 -0.099
0.100-0.299
0.300-0.599
4.600-1.00

o0 000

>1.00
{meq/1)

e AkBOFTLAYVEDSE

LHE ORI T ORI LR EEE

2na,

1) pH [ B koEERE, W%, KFEA A iR

2) TAANE  HEEERATATHERMA 4 ORE

3) BEAADRE TG ER. TR LHER,

EE i I I

4) {ZH RICIERT 54 4 - OFBRIEE.

5) Kk BN EREDFHE
B, Y —(3LilosHH £ EFICFREERIT TV 5,
Z 2 TAEIIALEER FRERERNC BV THNOKRER
DRI S - BB - HTFRDRE - RdEITOW
THEMTHONICREREN T EICL, £O0—4%K
3IRT, ZOFEEIZ1960~ 19804 T A A VLR, T
) B, B4 cFEOGIe LD LOTHY,
INLDT—F E~N—A BB ORE L T 52 22
WRETH L, ZOBUIHE - BEFHEIZI - TED LS
b CE A R EREL AT LT A anTHEICL 5,
LAL, EBEFEELHL, B4+ (807, CI ) o
AR RS (IH S AT 312 & - THE, JEFISEDEIS
o Twd I e OBEETHOREERF T— 5 <=2
ELTHHATHLEE2 2, 22T 3DEFKRDBEZ:
ERTTAAYENGFRIZIOWTHR~E, (HCO: DF—
FERIBIIELL—F 2 KR L72) ARk OBEERIN 2 dh 4 A
LEEIZAT & T ) Engkiziit{tnigiETh s &
(3T T~z 19828ED R by 7 B AL Tl
OEEATEEMIZERS T 5 T A A ) ED 4 $1ii30.05meq
e LT a0, 8L M T RNT iR o EREE
LIS & OAzE Lkt i s e v, iRICIE0,1-0.3
meq/ 8N T A A VDS » 7 DA H SR
(WL, SSRUI, EEN R ORI, A A - R

- SEOT VA Y E
ettt

_.63__



JLigH OREERE T o) Bk LR B R

AR BERILERRD—BTH L L d, —H, T
N7 ) BEDEIKIBDME - HIEIT KR ic b T
WATBRTH L LW BB LEHITE S, ZNLILT—
FEEICAF EEINICHEOFREFTIC LN b2
H—MHOKRBEWEREL < 7{LER T3,

4 NEREOERCER

4.1 HEBErHE

HEEE, BE - IR B SREES S R U
THOBERSORERAY 2 HEL, BET (M) ok
IRNORBEMFT A L L LIS, BKBETRFERTET
TAHEZEFHMET S, HH, BEW,LATHE TICH
ERINNTEL 2B ELFMNCEREL LS LTHL0T
1), 19884F12H ~19904F 5 H o & MA SFERRICAH T T/
Mz EBRE L LTHE, 8%, B, kR EC
DBTRIZE ) R ER L,

FAROWER U HERIZKOOR) TH D,

1)  BEEE (ESHEboRHES0TEL TR

T 3.)

RETAMBFESTEEZEL, —EHMEICIREL
i

2) REHE EEhoREEEOEESHET 5,)
M Johannesenk [fiik% 74 3 4 — % —"% th v (=
ML, &L EcmERERIL L,

3) kSR GTIPkoRE Lo EEEZEET 2,)
MEEURRAE L WERRORKZ T 12,

4)  HERAE BIKE HEOMAEROEEZ BE
T 5,)

BEEH (19894:11H) L IRRIH% (1990425 H) (25
H TN ORI, 15 AFROBAE%25 1T
k&g L, REkESHTLIZ,

HEE A RO A WE L bpHIdpH A — 2 —,
Na*, K% Ca®, Mg*"3F -7tk 72 3ICPH# a4
#, SO, Clg, /1Ay Zue<=wth 73 7,
NH,Y, NO*, PO2 3~ T+ A H—LRUFTNLA
) ELIGranfi EiETIT - 72,

4. 2 HMAEHAOBE

ALigiE ) A RO T, BTE <, [z~
O 0IE L o3 LRI WL % A RIC L
s fud

HEIHL 2 A ARES R L D #35kmo ER oIS Y,
268 3knddbHIcfiiE§ 5, ZORIIRHARIZ -
Twad, LM EFEWIHFEREN TV, [
LIRS L SRS £ & A — F OB IE A (Tihoas <
ORADBENIZEE Lz, —77, [zkicownTIZEW
W THRADERM (RIMAHII0,082m) DRI RGTE
FE L, FHETHRET-22, YEREOMEZK 41
TN

E4 SREBHRODFL R UERKH AR

RE-ERE
1) BEofLERs

L EBIXICHB T 2 HpH & BEMWE TH b nsshithk A
F v BURIRE 4 4 - OFER L 2N 5 2T, GEiEED
d#LIT% nss[non-sea salt] £ 1 3,) BENpHOE
BlbEza 2k, BEHNI2ZAHD S 2 HOpHIZS 6LLTFOE

4. 3

WEZRTA, 3 AL pHAE A 3 HImERL Ty
720 SOFRUNG I3 HIcA 3 LRI N En, 34
io, FEM bzl 24y Dbase cation(Nat+K*+Ca.”
+Mg Y OFELEM 6 TA S L, SORUNO* &R
FHHHFA L LT b, ZOBDRD Fa
MR R B 2 Lk R URAO TN ETE LI
{732 &L aBRER TERREOA AV ICBERSES S
LEZ LB,
ST, AREMICT () DFEFIREOLERE A A
Ty 2 EBRMNPEO R b TEBET L LKk &S
2% 5,
[Na']+[K*]+2([Ca**]+ [Mg*']) + [NH,"]
+[H*]=[Cl-]+[NOs7] +2[S0,*7] + [HCOs™]
+[OH"] (mol./D)
pHAS 6L FOMEE FTIEAEN 4, S5EALEMTE,
S 60T, BEICETT2HER LKD LD 27 3,
[H*]= 2nss[S0.*7] + [NO;7] —2nss{[Ca**]
+ [Mg**])-[NH,"] (mol /1)
2%, BHERDD (nss SO +HNO) A 7 & £ DI
Kornss (Ca*t+Mg* Y 4 - on2EhpH (HY) 124§ 3,
A& A S L pHIIEH: ==,
—7, METOERMETH 550 O H frRtI AW
I THAF: 2 FHOBFE T, 0.33gS/m- (19884128 ~
19894E 2 H), 0.41gS/m+45(19894-12H ~19904¢ 2 H) T
Halz, Toffil, I—o vt JLROMIBOREE(LAHE
Z SRR T — & D0 5gS/m - L DK,
2) RATHEES E TRC BT 2 R
HFRERE (FE7KE) IRk - AR & SRR
CEHERNEE LTHEL S, oW, BEIRIMEE AT
Bk OMOBEROERE LR LOTH L6, B



pH

NO,;~ (meqg/1)

nss SO4%,

i (c) (Nat+ K™+ Ca® T +Mg?™) (meq/1)

EE (cm)

JLimE ORI T ok LB EE

7 77
6 61
5 51
4 4 T
12 1 2 3 12 1 2 3
1989 1990
03 031
0.21 024
0.14
i e
I i e - o i
12 1 ' ' 3
1989 1990
E5 MBEAKOpHEUNnss SOi-, NO; DERTIE
Q87 08
06 06
04 04k
021 Q2!
0 + 1 o} T T T
12 1 2 3 12 1 2 3
1989 1990
EE ~—RAFA-OEBTL
204 204
o 10
R /‘\ 0 AA A [} ]nun
o A lan LAVZLY YA
HVVU Yv
=10
=10 T T T T T T T
2 1 2 4 12 1 2 3 4 5
1989 1990
1207 1209
80- . B0+
w0/ “’WJ\I
Ol— T : , 0 . T T ; i
12 1 2 3 4 5 12 1 2 3 4 5
1988 1990

F71 MEFROBREL



dLitgl ieth bR Bk ett: (LR

R 2T S LIS - TRRER B, FOFIRIHFT 0031
BY), SSTIMBMICT L 22— 5 —ET -7, z
EF, BTIORT £9 15, 1980FEIIRETIFRRIER 3002 1! -
WD 1~ 2 HT L7 7 ADSERIE 5 2 LA b7, : & iy
WEAINTT 5 RL B0 2 HEDP 6 TH S, BT OH goor] I P
TE JOUKDT £ FR7—9) #25E, DTG — —_ gy |
Heldi 3 BRI & AURATT 5 ZUZA BEEIIE £ < HIEL Tu e “:
%, LirL, #0LLiiio KW s 2 Rmis SR A% < % 003+ 1989
B LRMAPES S AN ES Y, BREFELTWS H
NE— bREND, 27 HIROWE L 2B TRAL 2 sl B
C R TAURD b3 Bl <7 — > %R L AR 3kihs i B
L, 7435 4=212k BRTEKADBRELIHE LT sai B P
SO DHIFEILEH B TAS L, 12H L2A FRICAE% i T
it b b, & biz, WTAPOHY, SO, NOs DIk sl 3
HOMPL(19903) 2 9 TA B &, 12H26A~ 3 H 1 B MU 2 2 3 4 5
31 H~3H2ZHIEREL A~ b oh B, HiHIERE 1990
IR L, A EBEIICBHEL Tw b, %A, 3 8 MBKNSO," DEFHETAL
11115 5 #940% DRE TTO%RIENHY, SO, NO,-
£ AL HHIINTH Y, LR JLKO#RER LML T
B WIS o THIEBD LR 7R 2R T 2 D13,
R T KR TR 20BFT, ARt A BT
LHEBZLNHH, FEIHEEL T W Y, 2512
WINPT S ) EBR AR ) K X722 2 S L7 3
VHTOKDEN = ZHETH ) PR A R E LT =
5 IRETH -7, >
3) IkDREHE( H
NNET 2 2 TOERDEA + VIREDR(LE A DL "
. BEERE BEK RSk % b L 7opE W% 4 112003
. BRI PHIRE S A 2 =, pH5.3(1989) |
x5.2(1990) DEEE R TR T, — 4, BENK X etk S Lsin] V-
Nk % HHT 5 &, BEkoCa?, SO, NO, Oz . , . i
v 2%, D4 4~ EFEIETH 5. 0 20 40 |60 g 100
%72, FIIKIENH AR LIS, pHE R LHR AL 4> A
MR s Twd, 72, %20 LROFEINRRY B9 HY SO NO;,” O Hidig
%1 BEKRELMEKRRUTIIKOBREL
pll Na K Ca Mg NH, S0, NO, Cl
(mg/ €) (mg/ €) (mg/ €) (mg/ €) (mg/ €) (mg/ €) (mg/ €) (mg/ €)
[ -3 o $T=314 1989 5.31 3.47 0.46 1.60 0.50 0.51 4.24 2.05 6,68
1990 5.71 264 0.31 050 0.36 0.43 280 0.97 4.93
Bk Bk 1989 1.79 1.24 0.96 0.40 1.00 0,81 0.75 0.80 1.30
1990 1.96 0,83 0,94 0.68 0_86 0.43 0.65 0.77 0.82
Flk BNk 1989 6. 48 1.56 1.89 2.49 3.82 0.73 1.26 0.76 1.47
1990 6. 93 2.19 2.52 7.88 5.69 0.09 2.07 1.54 1.94
(pHI2 T E ffD
%2 +WBHRBICLIRBDIEBSEEOREL
pH Na K Ca Mg NH. [7nr#nuiE] SO, Cl NO,
(mg/ €) (mg/ €) (mg/ £) (mg/ €) (mg/ €) meq/ € (mg,' €) (mg/ €) (mg/ )
B 5 i in: I 7.56 1.45 2.70 1.36 0.40 0.08 0.06 1.07 1.48 3.47
Btk BNl | 7.60 0,28 0.59 0.22 0.20 0.11 0.48 0.27 0.13 0.15
(pHIZ W E A




Lt oML T o BRI LR BT

4. 4 -
o
R
B
o 2 24
T _/\_.h—‘l
120 2 3 4 12 R 4 5
1989 1990
E10 A ROZERTL
-
T 044
5]
E
i}
= 024
=
.t
3
~
)
12 1 2 3 4 5
1989
0,20]
~ 016 0164
=
8" 0124 0124 nss 5041
E
~ 008}, _ 0.08-/‘\"'\

0044 w

12 1 2 3 4
1989

EE11 ZAAHYE., nss SO,

FETHi D EIRIC AL L TR RO T TIIRA A - il
PEL A>T nwad, ZAOZ s, BEKE EOHRC
L2 THEM LB TAMNR T D EZA A FiREEE L
b EZ LD,

RVERAENL A &, AR AR100 & 5 12 3 A LSS
izt 5, 4 -0 TT A E, nss
SO, NO: DEREEILZIITAD L, BEXILES
EELIZTAAEDELL, TS EMELTW S,
1990 EDFER TIE, TAA U IERHEHED1/300,
Ilmeq/ eFREE & TEA LTy 5, BETIHIZ IR 5 A
My ah, 20, PRI L) —KINZT LA ) D
AT 5, L L, FiERmctEo Tra 2 &8T5
L LERESERS 5 Twa (KO E BRI HO# b -
ZFERETAAVE, ~—27FF v, TAAY
JEDREAMIFERNE £ ~— 227 Anss SO2IT L B
RO D SIS X 7o NOTIZ L 2 PRIz E - T
WEHLEZT L, TOWN, ME/KMROFRESIIEMIC
TAANERETIEEL003, CLAWREICLIETILAY
VEMETFFERLTVWEEEZ 505, ZORGUIIEK
TlIRSREIC & 3 Acid shack & LTHEA RT3,

NO, ORI
4) BB D

B (L, RS - iREOER» LY,
LETIEFICRWTH 5, BHEEIC L > TLRAEO XN
DBALR T SEOS0emBEE TH B, T3 BemD gl
BICELRTW2IRIET, ZOTRIMEIE TS 5. HiE
[SEFERPHLICAHD, KEFETEbATW, 172,
ZONKRMOMIB T — & B ENL 2B L E RS S,
RIFISemEURICIIREL T W LA T3,

(Mo F R AT L)

FEMEMOBIC AT 2 T OBEE 1L, IEASRI SR
TdH 5P o Er i Em & it & 5t
WS OWNBIZEL T v b,

BIHDOMA, REtks LIEICRN 2 &, EREIE s
FoTHHISNG, FR LRz g ks, —
el 2 (IR RGEORRRE (2,

1) ReRE - BIRREHEIC L 29

2) WMEEILC & 2R (ZEHREHY APToR)

3) iR K AP (SOL NOs D #,. Al¥*o
)
4) H4OB SRR ORI S Ykt




il ORI T OB AR LR BN

THaY, COEKETIIZ) LNMAREETwLEEZ
Ty

pH 5 Pl b THRfrie s FIEDEASR IS L TV B35
A2, BilzkoHN IR TR E RS R,
M ORBEMEALIZIT 55, pH4 LITo 1E 2 Ek IS
FWML TR, BEKOHNIAPICEERL S
h, koI ER RS, YEBROLEIpH
APEMHETH DARERE D3 H ABES V. L L, 13
DERMESE C EREH BRI MW b s, B
PERE A DEHE A B GIBRITIZE ST A ) BT 2
CtLFEZoND, ZOBAIILIEL OHEERIL
ek, ACROBNZE S, BEEEASET T A HEBATW
boo LAL, EHiEEANERICH 2 5 A LR34 - 3
FHEOBEIC L D HEoT A VE GEREER) 28
S S EFMLATWAY, 2% D, HEEHEH G
< 7 B AR S BIBIC0 F ThlD - RUE S o) 5 L
B, fEER L naoBbISER~N—Z A F A >, THRES
DMK 2 IR 2R pr R DR LHERI L, MfEL T
WHIEHEELRL L P THB,

I L

WL ERE OBMEIAIC B W THE oIS 250
OFBHICTHB LIk 74 ) EE2ET 2R 29E DM
FTIEHELL Y, SAMESECEGEEIC L5 35S
T L ThhnwZ s, dtiEHICRESHL Ty
S HBEOMM TR EREI S g S W, &
%, BAkOBEMELEEZL S L THERECHE - 138 - HED
FMICOVWTLEDEBEIBBLERET- TV TET
5,

$ £ X M

1} Acidification Today and Tomorrow: Swedish
Ministry of Agriculture Environment ’ 82 Commttee
(1982)

2) Acid Precipitation-Effects on Forest and Fish
Final report of the SNSF-Project 1972-1980: Oslo,
April (1981)

3) Japan Environment Agency; Acid Precipitation in
Japan -The Report of Phase I Survey-; January
(1990)

4) FOR, s ACERE D ERFIE T, 15,39 (1988)

5) AtedEil TR | ACHREOMET & ik (1984)

6) 1982 Stockholm Conference on Acidification of
the Environment: Environ, Sci. Technol. 17 Nal
(1983)

7) Dean S._Jeffries; Snowpack Storage of Pollutants,
Release during melting, and Impact on Receiving
Waters, Acid Precipitation Volume 4, Advances in
Environmental Sciences,Spring-Verlag,107—132
(1990)

8) Hans M Seip: Acid snow-Snowpack Chemistry
and Snowmelt; Effects of Acid Precipitation on
Terrestrial Ecosystems,Edited by T.C.Hutchinson
and M _Havas Plenum Press,77~94(1980)

9) HHEEE fbh MEERo TS & 2 R | iEeE 59,
413~415(1988)



AL DEEE R Pk LR BEE

Survey of the effects of acid precipitation on
surface water acidification in Hokkaido

—Chemistry of a small stream in mini-catchment during spring snowmelt—

Koichi SAKATA, Ryuji FUKUYAMA and Hitoshi YAMANE

Abstract

Several surveys were conducted to evaluate the present extent of acidification on terrestrial ecosystem in
Hokkaido to examine surface water susceptible to acidification by acid precipitation.
On this study,deposited snow meltsnow and stream water in the mini-catchment were investigated.
The results are as follows;
1) Total depositions of sulphur of 1989 and 1990 in the mini-catchment area were 0.33 and 0.41 gS/m - yr,
respectively .
2) Field experiments indicated that about 709 of the pollutants was released when the first 40% of the snow
melted, The very first meltwater may have concentrations about twice those in bulk snow,
3) Springtime reduction in alkalinity and base cations in surface water occurred due to simple dilution and
differential release of snowpack pollutants such as sulphate and nitrate. Reduction in alkalinity may be

caused by thin and impeameable soil in the mini-catchment
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Sound Environments in Public Spaces

Hideaki TAKAHASHI, Tetumi SATO, Koichi SAKATA and Hitoshi YAMANE

Abstract

To develop techniques for creating a comfortable sound environment experimental data from sound environm-
ents in public places{e.g. park and shopping street)were analyzed by factor analysis. Sound environment in
the park and shopping street was different. That is, while the sound environment in the park is influenced by
the quality of sound and image, that in the shopping street is influenced by sound quantity, At all experiment
at sites,factor score formed a straight line with a certain slope for each sound.
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Vegetation map of grassland on Nakanoshima Island in Lake Toya

—Preparation using aerial photographs from a helium balloon—

Masami MIYAKI, Yoko NISHIKAWA, Shigehisa HORI and Koichi KAJI

Abstract

A vegetation map of the grassland on Nakanoshima Island was made from aerial photographs taken from
a helium balloan. The 7.14 ha grassland was divided into 114 quadrats of 25m x 25m. We took photographs
of every quadrat from an automatic camera attached to the balloon from a height of 50m. Plant community
boundaries in each quadrat were mapped from the photographs, and adjascent guadrats were connected .
Grassland vegitation was classified as the Cephalotaxus harringtonia community, Senecio cannabifolius communi-
nity, C. harringlonia-S. cannabifolivs community, Pachysandra terminalis community, S. cannabifolius - P. terminalis
community, Pleridium caudatum community, short-grasses commnuity, and Cymancham caudatum community
and/or bare land. Aerial photography using a balloon is useful for taking a picture of a wide area of vegeta-
tion in a short time although it is difficult to maintain camera height and position in strong wind,
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Effects of Pinus pumila on the distribution of alpine plants and
Callianthemum miyabeanum at Mt, Apoi

Yoko NISHIKAWA, K6 Masami MIYAKI and Shigehisa HORI

Abstract

Vegetational changes in the alpine plant community were studied with reference to expansion of the plant
cover of P. prmila at Mt, Apoi.

The distributional area of P. pumila and other tree species expanded toward the habitat of alpine plants.
This may have been due to weather damage which inhibits the expansion of the distribution range of trees,
has heen little for the 15 years,

In the"Horoman"area, alpine herb species grew in open sites or sites with low coverage of sparce P. pumila
communities, At sites with high P. pumile coverage, the distribution of most alpine plants was limited at gaps,
Under the cover of P. pumila where organic soil formed, Vaceininm vitis-idaca and understory plants were
distributed. Growing conditions of alpine plant communities change when F. pumila invades open habitats,
where vegetational change from the alpine species proceeds to understory species.

Callianthemion mivabeantem, an endemic alpine species of Mt. Apoi is commonly found in the"Horoman™area,
and plants with large radical leaves and/or flower stems were generally distributed at sites with higher P.
pumila coverage, whereas at sites with lower coverage and at open sites, plants with small radical leaves
and seedlings were found.

Based on estimated past coverage area of P. pumila, the relationship between distributions of C. muvabeamim
and P. pumila may not differ from that ten years ago. That is negative effects of P. pumila on the distribution
of C. miyvabeanum are not clear. As a reason for the absence of large sized plants at open sites, effects of
human activity may be considered.
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Breeding Bird Community of a Japanese beech(Fagus crenata)Forest
on Mt. Daisenngen, Southern Hokkaido, Japan

Masaaki TOMIZAWA

Abstract

In late May 1992, an abifaunal survey(line transect method)was conducted in a Japanese Beech Forest to
measure the relation between breeding season bird communities and forest structures, The forest of the study
area had an average standing tree density of 2,200 individuals per hectare(1,000/acre), with an average basal
area (summed measure of DBH)of 37.8m' per hectare(184 86 m?/ft") . Japanese Beech was dominant in the
overstory canopy, while Sasa bamboo was dominant on the forest floor. During the census, 22 bird species
were recorded in the area, with 7 species each consituting 5% or more of recordings within the transects:
Parus ater, Erithacus cyane, Emberiza variabilis, P.major, Ficedula narcissina, Carduelis spinus, Celtia diphone. A
comparison of the results with those found in the studies of beech forests in southern Hokkaido and northen
Honshu indicated differences in elevation and land form that influence forest structure also affect breeding bird

community compositions,
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Groundwater Pollution in Hokkaido
-Following up research in 1991 and 1992-

Yasushi ISHIKAWA , Hideki OKUYAMA and Osamu SAITOH

abstract

Groundwater pollution is a serious environmental problem, since contaminated groundwater with chlorinated
organic compounds were found in a semiconductor factory distirict in Silicon Valley, United States in 1981,
Reserch on groundwater pollution with chlorinated organic compounds was carried out in the major citys in
Japan. In Hokkaido, we have been investigating groundwater since 1989 Chlorinated organic compounds were
detected in the Hokkaido area. .

We research that Pollutant detection was conducted in 4 steps. (the chlorinated organic compounds and heavy
metals) . In the last step, We purpose to detect its low concentration under water quality standards. Follow
up research was carried out once a year. The results obtained as described above indicated groundwater pollu-
tion with chlorinated organic compounds in 5 samples of 11(in 1991)and 11 samples of 20(in 1992) .
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