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Fig. 1 Map showing sampling station
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Table 1 Sulfur isotope ratios in sulfate (0%*S,mes and 6%S,..), concentrations of dissolved components and con-
tribution (%) of sea salt in wet deposits, sampled at Yonezawa

H EC, Volume, S0, cl1, 0%*S s, 0%*S s, Seawater

p uS/cm ml mg/kg mg/kg %o %o contribution, %
1992. 7 5.0 17 2700 0.18 0.11 2.3 0.6 8.6
1992. 8 5.3 13 3600 2.88 0.06 1.0 0.9 0.3
1992. 9 4.8 33 1000 4.06 2.08 7.4 6.4 7.2
1992.10 5.1 16 4000 1.84 0.97 5.3 4.1 7.4
1992.11 4.9 40 2600 3.55 2.92 5.1 3.1 11.5
1992.12 4.8 38 5000 1.58 1.87 7.0 4.4 16.6
1992. 1 4.8 46 3600 4.69 4.97 8.1 6.3 12.8
1992. 2 49 31 6000 2.00 2.22 7.2 4.8 15.5
1992. 3 5.0 30 3000 3.15 1.08 4.7 3.9 4.8
1992. 4 5.2 27 ~ 2000 3.41 0.73 4.3 3.8 30
1992. 5 4.9 10 4500 1.50 0.07 2.1 2.0 0.7
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Fig. 4 Relationship between sulfur isotope ratios
of non-sea salt sulfate (6°*S,;) and monthly deposi-
tion rates of non-sea salt sulfate in mg/m®/month at
Yonezawa, Yamagata and Sakata

BB EELLT VS, ThE, KRGILESLHEEICSH
0, R, SHEIED 90km, BEMN 80km & IFIEHE U
BRI EB Y AL VHOMBENERARBLIZSEDTH S
A, X, wEKNTHEEZUZEMELOEKD B
+4%0 IR OEERLTNA. ZOEIE, FRONSy 7
75y NEM +25% EEXH6h TN LR, 1L
D 0348, H5 +3% BIRDEZRTOV & EHEU
THhFEENIETIERED. o7, +4% EKIROB
WEORE Sy 277 Y FiE) @ *S EFEXTH
WTHAD. ,

1m? %4720 1 » AR T3 23EmEERER A £ >
B& 0%, OBR%E Fig. 4 IWRL7z. BHTIIETE
DEINY ITEN T 6%S,,, PHENT S, O &,
BUMME ORREICH U CHBICES S, —ED 6¥S,, %
HIH2MESAMUTVWAZEERLTWD, ThiH
LT, KIREWETEFBEERBOB TR LS 6%,
OROMEBEGRERO S EETE L. TDI &I,
s ¢ 1L B DR IS L THT e B E O N B
512 UTHRAL 648, 2ELLLDOTE VI L2
RTELDTH 5.

+4%0 &V KIROIIMEDFRE D 6°4S,,, & HELU
THBWMEZRT DN _2H 5. 1992 4 9 H & 1993
F1BThb | ARERIIBONTERD 0 OBV
WiTH D &h kDS OBIERERTHORENST
TWABIENEZONS. 9 AXERATCHA LD
5, BRIZE > T4 ZHRENLEYPETRAEINIIC L
bEZHNhE. UL, 638 EVDOIRKIROA T

Vol. 43 (1994)

Eo@ETRBERMIhTHED, #£oT, KRIZEED
BFER%ZE2 5BEFHH. KRO 1 »AOFHREKE
1% 3450 ml TH B, 9 B3 1/3 LI'F® 1000 ml T 3
5. #0120, P, BEoSYEEICES TRET
BHRELAYE V- EW 0% 2 H T 5T DOBHGTR
DEEHBHRL T1zOh b LAEL. ZOREIZSEORK
SEREETHS.

X, EH (1992 £ 7 A& 8 H, 193 5 B) KK
+1~+2% DEWVMENSROSNE. DI &, ZOR
HIC B OREIC L VEWV %S 26 3 AHESEA
LIz ERRTEEZOND. HHHBORBEOREZ
E 2 53RN TSNS,

(1) KH3EBFRE & DEEFRERD 5> OMERKLY,
(2) B OEREOEYIESIC & ARk, (3)BELD
EWPEIC £ BFLKE, (4)¥KEE COEYEDIC
BV AFVANT 4 K (DMS) &, (5)KILTEEHIC
EBFHALKZRHERLY, (6)EDICEEN LMK
H, (7)fEBHCE N ARG,
hERTLUNENH 5.

RO B EE 2 KLITFEEL TV, X, &
WOERSEHIL 3~5 ATHHIEMH (5) & (6) &
BAALTOWTH S, KIROEIA 50 km DI IC 5]
EREFIITEEL BV, BV THE 13 A A
LIzgiBchsd KESVIE, FETCHEHINATHWSA
A BRISE X B BRI U A TSR L & DT LT 6%
DFEHE LT —3.3% EVHEEZKRKDTNS. X, (2)
E (3) DWW THH®IE, —26% & +6.0% &V
0%S ZRLTWA. (4) ® DMS IZ2 W T IHIER A
BN EMD, EDEHE M ZRTONIEHLNT
0, BERICERICEEILEHOTHS. KROD
5~8 ARAOMHEN TH SR ILFER TR LBEOVHICSH
0, X, BHEKFRESSEORENBOKETH
5. {E-T, MEORESBABIOGEET S (1), (2)
RO (4) SKROERICEEL TV A REIENE
EZzohbd, X, (3) KR S DN I 759
FEICHERTEWMETH S ELHEH L.

xT, BACHEBINTVARBT v E= 7 AFOM
BHIE TN TV AHES IPREQRBMZRERY 5BIC
HUBHEAERE LD THS. FROAMICEE
NTVAFRED 638 1E —4~—5% £EXHNB'OC
s, ERTHERAINATVARHED 0% bENET
Mansg, EfERsS<FRTRETHS. KR
OBRADT v EZTRERZBADFHOD 3~4 5TH
0, EEICEESE RS ERESATVEY. Th
3, RRGEBREZTREATHS LD, HES

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

#H X

NIDBHERICBINSINT, IR hah-17 vE=
TIREHANICHEE LTS EHEI NS, —F,
BA4+YOBRENEHMIIELL LEDITIELEZN. 2Dk
HBEREEA A &ET Vo7 OEBDENIZ, FRSD
SRR, EHCLOMBBOMEICELSEEZ LN
b5, Lk s, BIERINIHEET vy AZ0ERH
BENLIMEIIKIROBERICBVIAENS T &0k -
T, BIHOHEEA 4+ ¥ OWRBERN AR OMET U - i
DENWEHEEINS.
HEMSEMEBOERSEHTL D0, T
EZTORAERE UTHMEIRE & b ICEYES L ERL
BLTRESEN. LU, BEFIERNCEDEERS
UTWa L TIERN. X, A4+ v ET VTS
T ORBRREREICOVTHLRHETH 5. KIROEMICEE
NBWEA A v ORFIZOVWTERBMNICHET 57201
BESBEILT -9 2B LT BESDH S,

(1) KRCEME N BEE TS TN EHREA
F ¥ OWMERNKLEBELXSOERHLELEZRT. h
W, ZHOIARERIC & > TAABOMEER T 5E O
AENTIEERMUIZBDEEZEZ NS,

(2) FEMBIEMBEOMBROAL L +4% Bk OHE %
RU, BAREICHE U 2SI b TR &5
TRV, +4% SR OHRBEDORIMNEL %2 R4 L0
T, 2B U THED S5 DRKERYE ORI 5
WEHEES NS, Zhid, KRMPEBEZ LI AR
BEICRIE L TWA I &Lk EEZ NS,

HEXFHZEMIRBI M EO R A B, #iE §ih
K, BAI7TFUT 4 HNVY AT HXONMBRKR—E, LA
FLHFEOETFRORAR—R, P KIS ERE
WMETHMERICS o 2. W KEBZIHIRBIEHE O
HEBRITEARTECOVWTHRA L CHEEB 12, X,

W, LH, EH : WBERKRTOEMEETYICE TN IHBA A+ >~ DR 951

HITERF B MERB 2R E OBEBEMBE RIS, Wi
DEINEFERICERRLITODVWT TE R WP 0 7.
DEDFH2ICBEL BILBEL LT 5. 58, KHFEIEERK 5
FENBEAMNFHEERMPDS (—RHKC) BREEE
05640544 (MFEALIARIZ & 5 HIbh H ~ D BRI R T
DRI I kBT ENT.

X W
1) H. Satake, T. Yamane: Geochem. J., 26, 299
(1992).
2) N. Nakai, M. L. Jensen: Geochem. J., 1, 199
(1967).

3) dERSFIR, 210 =, KBE T, IE2 . BRI
% 27,109 (1993).

4) KR B, BERLCK, &L
% A1k, 1991, 675.

5) T B, IBRESE, di NS HAMEK (LSS
BFEE, p. 48 (1992).

6) KHF #a, Bk 5 0Ex, FH % HiEk
REMFBEY AR AL TRE, p. 427 (1994).

7) Bk, KEA B, g, FH O R, EmE
— B ER B LSS KRS TRE, p.
429 (1994 ).

8) WIEEXZ, KBEH B, FH R, 0 B Wik
—, FAR—FK, D & THE—: WEASeE
(FEZ), 13, 239 (1994).

9) EHEE—, MNREE: IWWEKZLE (T%), 21,
83 (1991).

10) EHE—, NEEH: IWERFELE (1.3), 22,
27 (1992).

11) EHE—, BES], Ik B WEAReE (T
), 22, 117 (1993).

12) EHIE—, FA—K: WEKRFRLE (T.3), 23,
25 (1994).

13) EHE—, A #, HA—K: AL, 1994, 156

14) F. Yanagisawa, H. Sakai: Anal. Chem., 55, 985
(1983).

15) HHEZ: BREE, 165, 39 (1984).

16) H. Thode, E. Rees: Endeavour, 29, 24 (1970).

B, BILERE, BTES

Ye

Sources of sulfate in wet deposits in Yonezawa, Yamagata prefecture, Japan.
Fumitaka Yanacisawa™, Akira Uepa™ and Junichi Suipa™*** (*Department of Earth
Sciences, Faculty of Science, Yamagata University, 1-4-12, Koshirakawamachi, Yamaga-
ta-shi, Yamagata 990; ** Mitsubishi Material Central Research Institute, 1-297, Kitabu-
kuro-cho, Omiya-shi, Saitama 330; *** Department of Materials Science and Engineering,
Faculty of Engineering, Yamagata University, 4-3-16, Jonan, Yonezawa-shi, Yamagata,
992)

Wet deposits were collected every month from July 1992 to May 1993 at Yonezawa,
which is located 90 km inland from the coast of the Japan Sea. Sulfur isotope ratios of
sulfate (534Smes) were low in summer and high in winter, linked with the contribution of
seasalt sulfate. The 6%'S... values in atmospheric deposits ranged from +1.0 to
+8.1%o, which is less than that of seawater sulfate (4-20.3%0). This result suggests that
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the main sources of sulfate in rain and snow in this area did not come from sea spray
sulfate. The sulfur isotope ratios for non-seasalt sulfate (5343,155) did not show seasonal
variation and had an annual mean of +4%. We conclude that sulfate in the wet de-

posits contains sulfur-oxides from local human activities.
(Received June 20, 1994)
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