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Relation Between the Geochemical Character of
Hot Springs and the Earthquake in the
Ebino-Yoshimatsu Earthquake Region
By
Hiroshi Yonetani, Kikuo Abe, Nobuo Oba and Takamura Murakami
Geological Survey of Japan, Tokyo

Abstract

The purpese of this investigation is to point out the characteristics of
geochemical property of hot springs and groundwater distributed in the Ebino-
Yoshimatsu earthquake region. The samples of groundwater (from 28 stations),
hot-spring water (from 9 stations) and natural gas accompanying hot-spring
water and groundwater {from 24 stations) were collected at the wells and
seepages in the Kirishima volecano region, and were analysed chemically.

The results obtained are summarized as follows:

1. The geochemical property of hotspring water and groundwater in the
Kirishima volcano rgeion is controlled mainly by the volcanic gas and the
fossil water in the sedimentary rocks.

2. The majority of hat-springs are distributed in the western foot of Kiri-
shima Volcano, The highest water temperature, 69°C, was observed at the
hotspring well in the border between the Kyomachi and Yoshimatsu areas.
Generally, the temperature of hotspring water tends to decrease gently
southward.

3. It is supposed that the heat and water of hot-springs are not derived
from the same source. At the deeper part from the surface of ground, it is
likely that in the hot-spring water with carbon dioxide there exists the posi-
tive relationship among the contents of HCO3, Cl  and S0, and the water
temperature,

4. In and around the Kirishima volcano region, sometimes the hot-spring
witer and the groundwater are flowing out from the wells with free gas.
The chemical types of these gases are COQ; N, and CH,, and besides, it isof
course noticeable that they are of the mixed type.

5. It is considered that earbon dioxide and nitrogen in the COy—and Ny type
gases are of volcanic origin, and that, on the contrary, methane in the gases
of the other types may be generated from the sedimentary rocks.

6. The CH,/C,_sand N,/Ar ratios for natural gases of various types are
calculated and examined, and as a result, the existence of the Shimanto Group
in the deeper zone of the surveyed area was presumed.

7. The geochemical properties of the gases, hot-spring water and ground-
water from the Kakuto region and the Kyomachi-Yoshimatsu region show a
wide variety, though these fluids are issued from one group in one sedimenta-
ry basin. The reason why they have a wide variety chemically is mainly due
to the two facts: the influence of volcanic activity and the reflection from
sedimentary racks lying in deeper parts of this region.



A0 HRED R LRI

= =

WEDOREL-RE - SRBRCAINTE, B

AR IUHTRKOBRLENEREX L E O

+htw, BEKAUBISRCAIFTEHTAE

rpEavHEEOoN B LA BElr, BEA-

BERA3THE, WEAR2 4> THREL T,

SEOL I RNERYEL .

1) BRXKUADCATTH2RAKEBT KoM
B, Bhio, kKIIEFAB IV RVRED
fossil waterit X - THEENS .

2) BRE—&ic, BBALUoEMr, £FHNK
FELTwD . EBRAAKUMICR, FH0e R
BEOEREAFTERENS - L b VKB
(EE68CT)ERT .

BROKEBR, Br@Es TRerELLD—

FHEEERT LI TH S .

3) mrBaEA, LTLAREIGHEK IR
rixEabniky . C0O, L TERKE,
BES{LBBE®T, HOO0, , C) XL U
SOV &8 LKE oMK, EHMEMEENEL
T bDrEEEIRS .

4) BEXLETCART ABREKS ITHBRTA
i, LWL B AR  chbod#H
Z2HOEHDE, CO0, , N, 3XLTCHy T,
L AARBELEET D .

5) ERAKBSIUBRTRKCERIHADFTER
ARC0, BIVN, DL o, ¥EL{F—
FOKNEHARITL LEFELLORLE . L
2L, OHy Ba, tvRE»rb@akLLL
DrELLRD .

6) BEARIUMTAKICHL I BESRADCH,
S Ce~Cy BIUN Ar HEHIEL, T O
Enb, BRck? sET+EBOFELER
L.

7 HB W RIOCMARBROBRA - BT
ks T ot 5 E®T R, Fl—2H
A—tvRE»EHBL Cuests, e
HWERELELKEA TS . COEAEDER
3, KLESrIzBE . L ORELCHRED
WHEB I LD .

1. # -
HBCETAIHERELBERAOHBREFHEE

Fror5c@ESreE»E, RETTOLLE,

BTFELbEORESAETZ IR TR VRV UL

Lt RACETIBRREENFEOHAE

B Rl A A MY B2ew 1971

D10, BETHBORZRADHEER?L,
BeyisEl: L TREOHEN B EBON DI ESEY
ETHzrsd . 2 LHRNY, BBLE
SOMRLEHER L FRAST BLDER, &
B, BROTESN L L T, TOEANEEYHES
METAD LY, SEEEL LT LGV
FHWMETHES .

HHHOMBRSHE, LU0 - ERBEES
HEREEC—BL LT, MEDRB,bSBAY
SUBRXNUEACSBTHABRAR LB TRD
wElbzEmAEY TR -« BEHMI, ER
4358821 H~9A9AT, TR, ATD:
LERMEHECIEB L2 Anb, B164 5
BELLBREATHS . 2US - TRBBRCAKT
HZBEACHBLEARAR L2V TE, TTEHE
(ERaBAF®EL, 1966, 1L 984)KX
S, b FEACT b TOS  EEE, 4
HROBREOREN, XL Tkt MEER
BTHREINADLLTIVS .

LEGE - E2ELORER, 1) AI(BRK
RN EEY L LTA2LEEIRTVE, W
FrEBECREY, xbcBREkSHVEETK
iR s BEAREErLORRE, 2) BBKU
BlHrafTE, BREK BTARkBIFIhiCH
A AOBRILENEERE, BROREEL
b, AUD ERHBOLOLEHETLIEAN
R SR A

fws, BEK - BTAELSERS A LDV
T, HEOIRSrE, ELCABRACER
wERY B .

2. RtrREXRASICRREE

M— 1, BEEREIUCANSRCERTSH
5.
HEBErEH<TALD, BEAILERT
LBEAK - HmTAELCC Rl B A%
HEeLe, ThubL, SECOHRER,. HIHT
L UeEBk LY R L, >, #- b
RWFE - MAR RET - FRELICBMOKE -
HMA - BBOEHRRTH L .

choOHBRBREAFTLREK - BHTREBIU
Rk s BEARORRE, BRBHS L
REEFErLEHL TVBE DR

EREMOCRFE, o, HE (BEEERAWH
%4, 1066,1864) -#@AH(1856)
BEIUHL (KR AEES, 1961 )0F—



AT ERMEOBBCE-EROMBIEENAR — XKE O PB - A8 -8 E

k¥4

L1 ¥
| 25
o1 L7347
'4/40’“’\
- //

-~

e seny

e _§ © s *28
H-1 FHERGEN
Fig.l. Positions of samplings

of hot-spring water,
groundwater and accompanying
gases -

s ESE, HELBERTSEDOEELHET S L
S fit ot . T bh, 1) SEHETHEDSZ X,
2) zOHMBOBRRK - AT AOKELXAETL
LD, BLUrvREoOREEEB LTV R
bAabD, 3) BEARYELTVWAHALOY
EELLTERLAE.

HEfHa, BRAK-#Thk3 76, WHAX
24AHTHB .

BRAS I UHBTRkOLFHFE, —BITTk
bhTwdHFEySEALEL . T7bb, BT,
KB - pH- free 0O, HCOs # LU C 1D
BEr, BEAADEHLETE - . BOHH
D1 80l -2Fe- Al Ccatt: Mgz ™

+ Lt

Na ' K HBQ, - H:8i0; ® XU
T,8 .Mk, BEF#, LYFHERs TT
b7 N i

BRkim B TRl BN =1, XK
HBOHAR2 =37 THRAE- R, BT
Watt, He - Hy - Ar - Qs - Ny - C Hy
COy, BLUC, MR ERLAKEDERS
THD .

3. BWERBLOBEREDEE

BREALUEYERNCALE, PER (LKL
VSR ~BEE Ik FLELTIEBEFEATK
BlicvRLr@E+BEYEE:- L, FRE=L
HECRI LV RKIED L - TEREn, K



LU0 - FREGRCET 455155

WEHErLE > TV BEEbhTws . EROCH

Tz, R BBRALEOE ML EPRL T 5,
3.1 HE#mm
BEAUBOEEMCOSEL, Wwbe by I =

HE(AEBLSFALCGE . 22 TE, —&

BRI i oMy B264 1u71
HRBRTZRLFENRT V5403, BEOBEE
HTFAKOHRE® RT .

3.2 MR
BEAKLECHEACEBRBL TS . F— 1

i, FR(1956)CL4MBOFWEEL T

KBEXKLZBEROER Y2 VWHEBTLD . 4 Li.chicdLbe, Lo MHE - e —a
E-L K- MABEHOBFE(S2H, L 954

Tablel. Correlation of geoiogic formations of the
Kobayashi and Kakuto basins(sfter Ida, 1854)

m oA B & # SOK B %
RO | m AR B OB B A | H~BE
R B | v RE | m R | K E WO JE
BEo—a | Af=—a Efe—s | BRE—a sHe —a
AEERR %- EFER
v &g LR

BEER e BE BB

G et
v mm ¥ o m T H T & & N

s
BERE B EEF | SEES 7%
i71 223 //
%/, / // _ /é __//4

_____ B —————— BEA mmmnn T ES Br g

Y /L ]

MoAERE THE BRALERE -BHEsL
Voht OXERL LT3, BRRBEOLEF
ol TS  EHERIE, 207 kL#HR
ER LU BKURYERSBREBr Lo

TED, B THE:E RES CELTV5 .
TH®E, 30~40mOBETLEE VbR,
BHUEKEDHLIQIZFRIOWMBE IR,
LWEYIATHL, TEHEOERTRTHEK



A0 TR MBI T 5 0 RO MBS — kg RIAD - A ft E

HEyOTH#Hic, ¥ TvHE26 (H2m) o
REBY’D D . EEELL X T 5EBz,
R EKETLY, TUEOCBEHOBAL R
BRI 25 BAREREND .

3.3 MABMEE L UCHETHS (F— 1 58)

SHBI, WABREN S ERAMCREEL Ty
. .FBErTLEE, cOomMABERE Y, BFHE
Mo Bt tHEeht:, BRBEHE
BEBLLER-TVEL BRI A,

MABREWMA L CBRWOBRIL, L6 BRE
R-LA - -HEE THER BFRE-EBHER L
CHELBr O T E .

MM SRR OSEBE, BEAKTFEAB
T5 . THBER, SR Lhic kL T
DEHy A Y TEE LTS .

THEBOTAOHERER, ST Ka0oR
BEELTL  OBREBO THICHE TS EM5 B,
THBoHHL MO Eys22ELL, &
KEEEET S .

MABRBETHOLLALBIL, #LCREw
U CE I LEOMRELGN - T3 L5 T
HE L BRAEENL TR U BB FRAS A2, 12
COMEILBUTCEE AR TS

3.4 FH R

FEOEECfEBL, BFR, Lrbu#Eeh
EE op-LB - FUBERMLER MAEER
HEBB X LSS IO mMABRZLER» S L -
TR . . ERRATOFX— ) 78R C1E, BH
THTI3IomETcENELVWRE T, LT
BehTwrniEgrsds .

3.5 MR- ARA - BRHEES IUREE

WEME L, BRAOLAEBLE LT, v 92
BIVBHEERENERETD . A BT
ETAhbRnfol dlee v BER, T ARr L,
BETRaALRLY  BERTCSCEHT LE
HBREF @S ML Tvs .

EABROHEE, EroRbr—aE, v
FA-BHERE HEAAB LOOHZILHEN
Bt o T St B AMTanvMEe
LTOEASBEEL, 200mE i b, #
AT oEBETHE, 5ok Tv3 . 48
B, FIRZRoMs nltft oS ELoh 5
BAkivEHBTLL EAIBLLOBEBERER
Loz aen, TESEHERLD .

BEMHOBRR b, cOBRBERE,S

WHHRLTWA2ORE®BL T, S#HB cizehll
TROEEPrLES5HLT-S . ks, BHROA
WHITE, ¢bHTLhV . RKM(1956)
RELdE, BRBROERM BN S+FE ¢
ED L FEZLRLZILEREOE LYY L 3 . KR
HAHDAABBLEZLOLRTVA5ES BRI,
ChoEBLETESCKE > T3 . REBEHY
W, EEBERLITELENLR ST E

4. B ® & #

SEORETRBRLLEROAEHRRY, R
2RELESHTRL A .

4.1 BREKELCHBTROKEOHBY T4

BHALBIcAATEH TS, KUESD
WREEFLTLIT L LEEINREELEL LT,
HARE KB -PH- -0l - HCO: X0
SO KEETAZLTESTHBEEELORS |
HTHBHERKSIOCBETRKOBEY, onb
DEEC L - TESBTS .

411 MBRERSLUKEOHRYIAL

BEINLEICAHTIHAOREY XG0T+
Be, BB, BHACBECL0RHL . kB
LARCEBEC L AR 4L TV 5 . %
BHA, BIUWHEOBRAIE, -+ 8RB THD .

FHEANOERCME T2 EEBRT, KEH
BEHEmOFHEE»OER TS, VWhY s HE
HEH T ROEBEYRT Lada T, HERC
DHTKTE, EhtZronsBuvkBEizas
Y, WIhb 25 CHUTOETSLL .

SRR O T R T BRI ER,
TCRFEL( 1956 Jtk-17, e
ENTWE  FHEL, SIVSEOELEL ORE
o, HHBEETATAEHEOREL, 4 0mbd
BTh2 . LSHENOHIHE, BRI AkSE
C—RBTREIPFL, WIRLKBOCEE R
EHENL G2 TCHUTROMETHEE . chimsL
ME T, KILEBOHELY S Pl ELh 2,
KB40 CRECHTRKLEET S .

MABMB Y HH T M OEEEL, Bt 80
~150mT, EHTHTARIL -Be, THE
R#cAZA MRS  LABROBFEC > VT2, T
TG RAF2EESE, 1961 ) I
Ao - THREINTWEN, 2EEEL DH
Erb L, ~RrAkBORET (XM BERL 2
DB/RFERLIALHERAEG . WSk 20~
25 CToEY ™Y .



AFD

MABECBHCHET AR MR T, 200~
50 OmBECERBLAETRAELL  AHLDE
EHTABEAKE, —RICBEY A EERT K
HE3I5~60TCTT, BEOMARLEORTK
Bukst LT, ATFTHEESEL(ECBEH 2
Ehna . BBkl ET2EHERAG, B
BANEEN1I OnBEORELL, BB \Vi2H
a5 HORBETERL, C0; 28R
T b .

ERHmRTIE, KGR ER, HERAZD
na.—#HCl150~26 0mOMBRET, B
BBy A ®EE S F0HRE . KB4

~T70CT, RETMBOL O EHL TLPH .

¥4, XKEORLBVBRKDS, RITLHERER
OBAREKAFTAHZLIEBEZIRD .

KEBR T, BRAY I HBSICHARAY S
PHIBEETS  AHOoHWETE, BEE100m
LToomse@BL e EE6R LFHADE
E b, M4HBRoKE, —HFlK40~60TH
fEcH s .

HEER oM cUET s EARBE TR, —HE
HHEBEEMN100~500mT, HAHAFELET
3 .BAK LB AOBe %y KER, RE
(BRERAT®RS, 1366 ) 8IUEELD
BlErH, 40~58CDETHD .

HRMBCAHTAIRFOREER, 50 mARE
T, KRAARGERSBENE . EELBIT
HEOHIEER,SL, “BRE20THTOKET
HAH .

WEAHEO REE, —BEERT, SEEESL
DA TS0 ~TOTOEYTT -

412 PH

BEMUBIcARTARERE SURTAD
PHiz, ~ficdhBER»HEL, EHHPE- . £
WERECR, FLLECER2ET . ik, 00:
B S L0, THUTOETHS .

gk, EEEEs (AHA29 2k
$pr, -BE58~G60HETHL . REAKRESR
O PH, SHBTabLfo - TALZ
i h BRhoTHh, AEETAREO 2O
WL . A BRC T AERKRS JUHBTA
SPHE, BEBIKEIBE:, — T OHUTORE
ThLH . .LAEELOREETL, ARDOELL -
T B L A ENE OB T KD P Hz, |tk#R

MLHLOBNET, ~BECTOMEOREEYRT .

SRR R T A4V BT BRI R PR

Hz6s 1971

FEHEB TR, MABRBROBTRKEHEVEDR
BHWPHT, CQp ##L33DHHEE, I
Nt 70 FOERRT . FRBRC2VTL,
AT O PHELIFAUEmMEERT .

ABEESE, REAB T, 2RO
Co, %R BRAAXEAL, TOLTLPH
Ea it cOEY, #ECOHEHELEAEDH L,
s FHOHTFARKOP HER, —®BECTO0HT TS
Liivxd .

wAMBI BT ABRASC P HY, KEHR
D&, 70 EDEEYRL TVE .

FRBE T, TrorRb K I B REREYND
H.oflmisy, AREFELESHBTRKE KT
TOLUTFOETHES . ocheHL, ¥ ¥k
kTR, T0MEOET, 80 EDCET
KLHEILTE . SEEEHE, | EHLY
EAILrotot, LEOPHETHS .

BB OB KO P HL, L (EET, v
SnL SO0MTOHETED -

413 HCO,

FEALBACETL, BREASIVHATKD
HOO, REER, Bk, s ICEBKECL
DHEHL TS

gRARrsF AR TACHCO; RER, &
ElEg syl r, —#6 0mg, ¢ HMEZIE
Zang . BEEEZEY, ¥Bomklid, ©
BEWAEARRKICENEEOL S THES .

gebRHIR T, AEEELRESROCO., v
AR oOVTEAL, 1000mg f BE
OEX@EL . L, AR AREHLOH
S Lok, —EETAE, 10 0mgsl BT
DEOCLYTHS .

maBERCE, SEZEELORRE, FES
KIUHLOHBEYRETEE, 200~440
mg/LiDELEZLRL .

—BHEe - T, HETHRTE,. MARBRD
FnrpdACECBEYy T LI THS . LA
L, CO, ¥R BRrKE, ELIGVERE:
B L Ft, TrdE(ERALE ) ORRKIL,
GO, M- Tiwvs, 4EORETCRER
D200 0mg /iU EDETHES .

EHMEE T, REHRTAL R > o,
100me "t MFOBEYRTRAKLAHTH .
Fhbt, HHBTER, CO, xHEEIRAKD
63 Tmg ¢ ¥BEIC, 60mg L TTORRNK



#-2 BEFNIe 2B TLBAK - MTFTARICABARDARE

TableZ Analytica! data of hot—spring water.groundwater znd
accompanying gases in the Kirishima volcanic region.
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1 B RBRE R - 69.12 = 57.0 [ 7.0 zz.8]| - | 2239 13.4 - - - - — -1 = - - - - -1 =T = - - -
2 A HEoE| 35 80.64 0.03 57.2 | 7.1 184 — 187.9 14.2 9.6/ 0.% | 7.7 4.6 8.5 7.7(0.32] 0.51| 13.2 | 106.0 356.0f 25,49 ({0.62|0.26 [15.75 | 8.86 | 0.002
3 BRE K 236 6.01 0.24 43.0 | 7.4 2.7 — 267.3 B.d 4.5 0.30 | 7.9 78.5( 6.5 3.8| 0.37 | 0.36 | 16.6 144.3 406.0( 17.23 (1.71§1.39 | 8.80 | §.53 | 0.001
4 %k OB OB | 300 31. 38 - 46.5 | 7.4 9.5 — 173.9 7.1 13.8| 0.30 | 3.9 2.3 3.5 2.0|012| 0.6 13.2 113.1 300.0| 16,66 0.74 | 0.28 |15.50 | 0,05 -
5 BEAT A | 300 - - 47.8 | 7.2 9.5f — 150.7 6.3 - - - - - - - - - - - - -] - - - -
6 F o W # | 433 - - 64.3 | 7.0 3.0 — | 2,132.0 715.8 |1,448.3 0.57 |117.51,165.0 |203.8 19.0 (0,27 | 0.56 |148.9 41.0 | 5,254.0 1.07|0.27| — - - -
T R ok M| Ms 11.48 0.084 5.0 | 7.2 13.8 — | 202.6 7.1 6.3 0.3 | 8.0 8.5 7.7 2.2|0.25| ©0.56| 83.8 | 112.5 314.0( 21,41 |0.55(|0.32 | 9.71 | 10.83 | 0.001
8 & o B 36 - - 39.0 | 6.4] 5822 - |1,268,2 360.6 | 343.8| 0.30 | 80.0| 508.0 |149.3 8.8)0.11 | 0.71| z2.1 70.2 | 2,240.0 1.99 (0,30 | ~ - - | p.0m0
5 B A K| 22 21.600 ©0.23 46.3 | 6.8 57.0| —] 234.4 20.4 20.8| 0.30 | 25.0 9.0 | 19.3 8.6|0.31 | 0.5t | 13.2 | 183.3 512.0| 22,79 |0.37|0.17 [11.25 [10.94 | 0.003

10 1 8@ & — 0 - - 23.2 | 7.0 12| — 274.6 1.2 tr | 0.30 | 9.0 32,8 | 20,1 10,0|0.63 | 0.87 13.2 85.8 310.9| 11.23 |0.18]0.55 4.08 [84.2 | 0.000

11 X EWBZE | 145 39.58  — 22.5 | 7.0 3.7 — 317.3 3.5 tr | 0.30| 3.8 5.3 | 28.3 10.3| 0.21{ 0.6l | 15.4 4.8 339.0 - - - - - | 0.000

12 # T o) 3.02] 0.0014 | 39.2 | 8.4 = |1z.0| 1892 12.4 0.1 0.30 | 6.0 7.3 0.2 0.9]0.20 | ©.56| 13.2 | 189.9 318.0| 21.13|0.84|0.22 | 16,35 | 3.72 | 0.002

13 48 B | 280 6.8 0.80 4.8 | 7.5 tg.0| - 384 .4 39.9 3.3 0.30 | 10.8] 135.0| 4.8 2.700.36 | 1.02| 23.6 | 128.7 513.0| M.15(0.72(0.15| 7.38| — |c.000

14 EO® 8| 148 43.2 | 0.43 67.3 | 7.4 8.0 —| 2837 0.9 tr | 0.30 | 120 74,8 | 10.0 4.3/0.17| 0.51| 8.8] 107.9 374.0| 10.78 | ©.18|0.09 | 5.20 | 5.13 | 0.00L

15 & & +* 29 58.02; 2.90 6.4 1 6.8 158.8] —| 6377 124.1 tr | 0.30 | 17.2| 206.0 | 68.9 9.5{0.25| ©0.66| 38.8| 157.3 899.0 6.08 [0.55|0.06 | 5.05| 0.42 {0.005

16 A ®| & | 198 12,96 0.52 43.6 | 7.2 6.0 — /6.6 0.9 tr | 0.30 | 11.3| 1180 2.7 1.9(0.68 | 0.5 | 18.8 | 165.1 695.0| 31.89|0.080.23| 9.83|21.48 | 0.001

17 R 2| 180 [1,8l4.4 - 68.5 | 7.5 15,8 — 570.5 19.5 2.7] 0.32 1 23.4| 1843| 0.5 2.0(0.23| 0.36| 18.8 | 241.8 742.0 e - = | 0.0

18 % o & | 180 - - 5.4 | 7.8 3.2 — 64,1 3.5 0.3 0.27| 2.8 2G| 0.4 1.8(0.18 | 0.41| 4.4 83.2 149.0| 26.98 |0.48| — - - -

i9 E4# 8 K| 50 - - 41.0 | 8.4 - | 6.6 78.1 3.9 3.1 o.30 | 1.9 290 2.1 i.8(0.24 | 0.26| 1.1 42.3 178.5 - - - - - -

20 % ¥ @ |mpv - | 95.04 35.4 | 6.5 B557.4| — | 1,565.2 502.6 | 912.7| 0.30 | 90.0| 575.0 |356.4 | 109.5|0.55 | 0.36 |112.5 2.5 |3,555.5 - - - - ~ | 0.000

21 HAEERE& |~y - - 53.0 | 4.4 36.1( — 15,3 8.9 29.2| 0.30 | 2.8 31| 8.7 2.0(0.47 | 0.51| 3.3 35.1 142.0 - - - - — | ©.001

22 B RRE B - - - 40.0 | 1.l 1,072.8| — 0.0 381.2 | 1,141.7| 0.30 | 48.8| 500/ 4.2 5.527.40 |164.35 1 25.4 | 164,5 {1,797.0| 12,56 |3.44| ~— - - -

23 ® X B 43 116.6 | 1.47 29,5 | 6.5| 426.3| — | 1,333.3 174.6 | 134.2) 0.30 | 66.0| 254.0|120.4 | 144.1]0.07 | 0.17| 27.6 | 113.1 |1,646.0| 12,360.19]0.10 |12.07| .00 | 0.008

24 H 7 - - - - | sz 22.2| - 36.6 3.9 - — - - - — — — - - - — - - -~ - -

25 £ 2 ®B R - - - 25.8 | 6.6 iL.2] - 106.8 11.5 - - - - - - - - - - - - - - - - -

26 ® o | wrv| -57.80 2506 21.2 | 6.z| 8614 | — | 1,417.0 18.5 ir | 0.30| 36.6| 186.0 |163.7 | 124.6| 1.23 | 0.97| 33.1 | 117.7 | 1,404.0 3.32|0.51| 0,03 | 2.78| 0.00 | 0.001

27 B E AR ﬁgg”“ - - 4.0 — 2.3 - 0.5 1.5 - - - - - - - - - - - - - - - - -

28 T A B R - - - 21.5 | 8.8 28.5 — 58.0 5.0 - = - - - -5 = - — - - - -] = - - -

29 REBEEA | ot - — 15,2 | 8.2 3.0 — 308.2 1.2 8.2 0.17| 4.1| 135.0| 3.4 1.6/ 0.05 | 0.3 2.0 9.1 395.0 20.80 | 0.18] 1.37 |14.34| 4.91 -

30 RE2HRER 367 - - .20 7.1 25.3| — 146.4 | 15,664.8 | 2,136.8] 0.17 [330.0 | 8,646.0 | 967.1 | 936.6| 0.00 | 1.43 | 24.3 106,7 [31,015,0| 10,79 ]0.37|0.13 [10.20| 0.00 -

31 FEAE R - - - 5.2 | 7.6 25.3| —1 Bi1.6 96.5 6.0/ 0.19 | 47.5| 317.5| 4.5 3.3|0.08| 0.26| 16.5| 1s6.4 |1,082,0 1546| — | — — | 0,005

32 Bf E{H OB | 3 - - 42,3 | 7.2 28.5| — 961.1 48.8 - - - - - -1 - - - - - —- =1 - - - | 0.003

33 R B R | 13 |1,296.3| 1.64 48.5 | 6.4 338.8| — | 1,104.5 155.1 | 135.2 0,23 | 36.0( 206.0 | 170.2 90.5( 0.07 | 0.51 | 35.3 | 200.3 |1,514.0 6.48|0.74(0.07 | 5.57| 0.10 | 0.001

34 F AR | =re | 1lza 0.2 — [ 6.2 551.0| - 958.0 1518 0.8 0.17 | 50.5| 1150 | 122.0 82,8/ 0.10 | 0.77 452 199.6 | 1,291.0 4.90 [1.09|0.08 | 3.73| 0.004) 0.000

35 B HE R | ey - - 51,5 | 3.1 97.8( — 0.0 31.9( 185.4| 0.17| 33.0 23.0 | 19.3 14,1 0.50 | 3.87| 32.0 176.7 529.5 - - - - - | 0005
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0.000 | 0.04 | 2.02 _[ 1.70 1.04 | 97.15 E(].UCGM I 3,000 ‘ tr 0.00000 [ 0.00000 | 0.00000 | 0.00000 82 668, 750
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