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BEIFAE: 1959 £2 7 17 BRERBRL, SEOEA L KUKEBEOKMICEDS L. 20
T ARCHY DBEEND - 7cds, ChEOFEFIEL LTERE T L 5EB0HELE, ERERIC
X BZHOETEMH, BOBEREITEOWENLHETH > 1%

r0tk, BBy, KE, HESCAHEELSbbh, KMEL -1, HRKESWTLREY
BoArXbA¥, e/ F0EERBINCHREHY, EECZLL, e AFO/BERRELAIT
Bice BABHROREC X, BEKiho LE BB L TE5 Z &htbd o Tte & OREKHIR
B 2 RBES SR ED L D BT 50, BT BXHN B D0, FHEEROMEL &5 T50%
DECDNT, BEEHRD SAMIBCHKLD - 7o AMTF L L URROMETHB L, B85
FTREXBRL I &b D, ZORMEXBITnit, FEMRC X 2EARAAENEIBETHS &
T Ukco 27citte, FUROHIED B » 7 0CHRL 35 EAMBEAFLE 7k » THEXLT, SFAPE
Lot & >Tchblb Thoo HRAMEOFEL, KKEZFDE U EBENRMETRRAREE 2T HE
BEKE, HEROEFRSTIE L MRS EEIAREEE, ERKho LEMBEYREAERRPERE,
WAOBEER L MK OMEFIEY RREHEY, BEAOER, EEME, WEHS L ORKLOMH
RORE, BEKAERBRORERELY UNZH/NHE, BE, BEHFEE M YT L

FWI LT, RAHEEIEM 34 FOoRYERAL LTBAOERYHR LY, EAMERCL - T, Kl
KX 2MROBRLFEREOLRGZIBOLN, FLHEORRE LA LAEYES X O 5 Feou
T, DLBEOEEERIDTIhERET 5o

KFRXETTHEHCD, FKRMEOFTEER { BFIZF\ T fo\W Ao JU RSB SE 3 T B,
RAREEZTRRIBLOREE, BREHRREHEERE, VERBRRCHELERT. HAFELE
TT2Ehlo Y Ba OEELE - TRV IREENRDERITEHRR, MEREOT +, HER
B, ULEE, HREERE, ENER, AMISEFED, TBE E A2 E BEXHLOERC
BELET '

I ARoR¥EE DR & [BIK R BRI D T

CENE L

HAERUKDHRRCRE L1 REE

1959 4£2 A 17 HEFRAENER L, BREEKUKEEE LLOTH S, BaRIXELLTKEOHE
PUIIMBARERBHPNCET L, YAFEILD 5~10mDEH KR T i fe DIk IUKIE R O M EHEE
REET Lice LicdloT, MERERE > HBOHETH - 1220 WThIERICL 2 1 RLEE

Q) MR - BERE Q) BREARRERE !



1959 EEEKILFFREOBRRT X 2HAROHE CKILEHYC X 2 WARBEFREN) — 69 —

TH 100 HH, BKOGMHIEL~6RHD LB THBo

AR HBRAORER TIC X 5 BT, K RAHEF ML <, 800m FEERPICIZER 1 m I 5
H, 1,000m FEMCIIER 50 cm BEOHEA, 2,000m FFHEMCIIER 15cm BEOEANFF LT
Bo BMEDFET LIcHF L LTk 50ha KRA TV, KOMIEOKM, KRWEY: t0o KBS TH
S, EhL LTOBHERDIr oo BBOBERRALC oL, FVY<7H=Y 300 &
(250m®), b /% 100 K& (22m®), v~V U< KAFHESEHELR, T OMORFERC LHEYORHE
BHolbDELHEEI o £ LT, BMAFETCIAHEETHH DT, FEMBIKBORERETH -
7o

INREHERPICHE » oKUK ORI K BENE L% (T0em), KAZEh IO W THiel-
Tkh, FEOBERIKUKOBRICHHAL T T7bd, M ECHERLCKOERIC L » TEAEH
T LY, BEREIT Lch TABENRRE L. BIKIZL 3 1 RESIYWENAHEETH-T,
P EBSELARSEEMRETH - Tco HOETRAY, v/ FICRI Y, HENILHE OHEO L DK
2 » Tz (PL1. 3, PL1. 4), B&OEMARISMOMCS BEL TV (PLL 2), BED
HINTHIMO R FHANCHER L L (PLL. 7), DWW TEROMF T LD LRE L. BEDL S nEiEY
B OEZL, PAERBORECLBE, A¥ 5,135 & 537md, TH~wY 46 K 114m’, 2
RV TA20md, Y=¥#751&K 3m?, »=5F 14K 4m? &5 5,190 & 678 m?® TH -7

tds, B ECKD - KIZKG &S A CHERILHBEEELHO, L4 DR THE LVRETDH - oo
Z T, MRERETISEOARYBHAL T, B EOKEETIIEEL L, BHARL T 259A%Y
BTEERT » Tco IRELEFtbled » ok LEMBEELTERB &, 15820 SBOKA
THREAELILEETHD, BRLAIMARZERLLEETH T 2D EnD, KELOIELL,
IR FETH > Tcb D L Bbh5,

RUKHHKRICE(E LT 2 REE

BEAEEKUKC LS 1 REICHEEI N E - BICHf 34 £8 A AL D, RKHIBORFDERNSE
BN FOEFERCZ LWRBICRZT bhicss, 9 Az - TR SOz 5
%, —INITERRAETET 5 b 02 Bbhi. PMERBOREC L 5 L HEERIUL, BEE MR ¥ 25
EHE 60 K 42m®, FRANBIEEEMMA Y 6,800 K 7%, b/ F 2,100 K 4%, W 34 EE Sk
AF 1,158 K 5 ZORETH - oo RBAEHROFHEC X AIREKhO L E BB L LTV B
b olte Lichis T, SEOHEIHERKILKOLEEBRICE S  FEWE X HAIMR2 BRI L
TR SHEETH-T, WOARIKMAFEELIIE LD THoTco TOFLLARELLBER
REELRFTHIcdT, EEE2REELAMT. BETHC, SEOHREDBRBTL - TR -7
PARDBEL, 1ABEL 2RBEETH-70b\ D T EITIB. L L, RERMFRI 2 KEELTHER
KELTRY BFleDTH %,

Rk ALER 2R B3t

1959 £ 2 f 17 HOBRREIKE, BRTFERE LT, I Lo x¥#b - T ke, FED
LR DEMNTebhIcDTHBA, 95 MR/ NFCHEX DRIcAF, b/ FIHTEAELR, 96 BRBE
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et FAE Q FHEM

FIN BRAERRIBOMNE

UPNBCREZ Do A ¥ 31 % OREECRHIENHET bhilce L - T, FEFEMTHERL V5K
WIKSS, SHITRHELSELD b DOTHEM, * BT EARLEY L ST OREREG 5 2 & ot
TELHEV) REFARB DI FHMERRRY T -7 RBRHIE 1RCRT LR, 327K
v, B L B2, B3RS Lico ARBROB L RRABEXTROLE Y THB,
1R

i) REOBER

BLBEROB LA » o E 2 b sl CHIKE S 10~12cm, ##E Pl 2. 1, PL2. 2 TRT&
B9 THBHo RBHLOME X REFILFER 850m, HiF 20° OEMNELE, HZREH 95 # I 3
HWTH 5B HEMERILE 2RCRT LB THbo

i) REREEEERE

REHOER : 300 m?

ARt ONE : RBRHMAOKILUKE2HERE, W35 £28 19 HEM.

BERIOAE: =Y 50 &, A%+ 30 &, b /% 50 4&, WEF0 35 £2 f§ 24 HiEk.

REEX : REpth o FEIC A+ 3,500 AK/ha, & /% 4,000 &Kfha, = 4,000 Z/ha, Bf1 35 4

2F 15 B~22 AfER.
8 2 HERh

i) REthoO#R

21 REpth & AR IR BE D iR CHEKBiL 8~10 cm, #ifik PL.2. 3, PL 2. 4 ZiRTEBH T
» 5. RPHOMBEHEZRERH 95 HEL/NENT, REUEER 880m, Fitm 5° OBEMNELE
ZHELI. HENEIIEIROE R TH 5.
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# 2 Mg
JK : K@ 10~12cm K2 (N 6/0)
IA;:20cm BRE (7.5yR 2/2) HBH, BEEL, FaE (K
5) &&ty, WEEL, BEOMREE, & & M+R
% Lo SREHDOKILKE &L,
IA;:15cm BRE (7.5yR 3/2) HEY, BEEL, BaBYE
Te, HHEL, FEOMKREE, & S8 MAFRBD.
I : 18~22 cm /s (10yR 4/4) HEREH, KILEEE GRI8), &
B BR7xl.
I : 8~10 cm #f (10 yR 4/6) HEREHS, Mu-KILEERE, &, &
IV :6~10cm FHKE (5y 5/1) HEBH, MBEOH KUK, Zol 1R BN

&% # BRLl. (BEER)
%2 3 XoBieA
K : 8cm K2 (N 6/0)
IA,:8~10cm B#E (7.5yR 2/2) HEMBE, BESL, BAEY b
' &, EEL, BAEOMAREE & B #MTEsL. & -i\_§ ‘X‘\X" yl“ .\.h\ﬁ‘\’; IA
KREH DK LK E =T 10 -ﬁ'“‘f—;—‘%——,‘irﬂ‘:r

LAt s~10cm R (7.5YR 3/2) MWW, WA B, WEB o[V S0 ol
Bom, L, PEOHEREE & B ARsD.
IL:20~22 cm RS (10YR 4/4) HERSHI, KILBRRE (%D,
&%, B Rkl ,
T2 8~10cm B (10 YR 4/6) HEBW, AL KILERHE, &,
O BEREL.
W :6~10cm, BKE (5y 5/1) MW, BWEOH KUK,

% : E3X &2 RBh
(HERR)

i) REREE

SRERHL O ¢ 270 m?

RRMOMTE : RRIE 355 L, 81 KBIKEK, %2 KEREAK, %3 KE0ERE LT, B
35 437 28 AEM

BER IOAK : RRCIAFEERAL, $1K 36 &, $2K 39 &, $3K 44 K4 35 43
A 30 BBk,

EEE

i) RBthOBT

(R OBEHEE L E 2 bhBHIRT, BKYE 10cm BEOEIIHERL Tz LW, HR
SHERITIE 5 cm A OEXITHER LTV oo RBOMEIHEZERERM 65 HEHI/NEN O L7
g 190 m OB, B 20° OEAETH D, RRMOMMIL PL2. 5 PL2.6 DLk)THb. L
BWEIL, BT X ABEREFLL, —RCERE T IE (AR 2L, METRREL $is
2 RBMCEL L EREELRE L, 1B ECEE D 5o

i) BREREHE & Ehi



P HERRBTERE %1828

REA M OE R : 4,000m?

RBRE  EAE OB bRICAED - T, 10mBORKK, RKEMX, EAEX Y EHYcRT,
FERIZ=Y, e /F, AFEROEDO3FTOMERLT, ThARIRKEL, AFEEVELZIK, TIX
R ot BT R, RREHEOEERXE L2 T, 3 88 (A+ 700 &, < 80 XK, t /% 800
%), 3B (BKK, BKEK, SAEK), 3REOCHRBMEFI-OTHD. BIKIXRM 35 E3 A 24
A~27 Bo AKEMIXR 27 B~29 H, ¥MABII RTHERIC X9 HE 1m® H¥ch 1kg OFKEME
A, #EEA 29 B~31 BCERENERL 1o

I srRkE v A U2 KUK & Kl 77 =
m j: m% EB [¢8]

BEKLCETZFREDL, BEETHE L TECERY LT &, 1821~1822 F£0 BRI EHC
fRIEL, 1959 42 A 17 BICZERES LE0CThD. BRKLOERITLEY WHT 5 245, &
HERHLIBIIR LA SRV 5 Thoe. SEDOBRELERLSROKNUKYEE L, KIUKZE #
BWICHE » foo BIRKEHIZKLUKEDSDRD, HECLRLABLIBDbNT, BIFCHT5HED
s> oD TH B, ABORAL & LITHBECED Y, BECHRCEE Bbhi ol FE
DOEFREBRKIUKRCH DD TH B0 5, KIWKDILFEMER, FTHRERS, KiUA 2 OMRE%R PO
FeEITIL - 70

1959 s£2 B 17 H OIRFEHR

YHEEDTLORE, EARK, EROSETHY, WEERD LA TETHETRLVD, BR
OFffIE 14 B 50 AL EZ bhbo, KOMBIC L ZDOREE 2 LM AHERITL, BIENK
SEIOEBRCIFITRARIRD LR TR

FREOBRC X H KIEEEER YA IR Bbh, EWIHTERE, EREREBE
BrCiBEB o Z L 2BESML A, ENRBROKNBHEERN, FHEEMCKSV TIESOEREYR LA
EDZETH B AL BHIIFNE Ric 3,000~4,000mDREEEHEE h, 15 B A/MHEREI
BEKHIEE oo CHICX DBEKILOREETH S C Latbr ), REBAMRECTI» W BERERSEE
O—T L VBREVFRETH S Z LB L. BBIBIRIKRED 1L 5T, TOREL L%
KU, FABIEEEECEL TV o, COBRIIY, %< DKANERINCKELSHC—FcE
AL, FRERAPC 3EORADED, WESETE, TORADOLDIIRS 80m, IF 30m, B
wmté?atOfﬁiknﬁbb,Ekno@ﬁ@%fu&moto

BREDORE LUIH

BREYIEG L KUK THBH, BRITIZEA EHEHR, KUKIZZhERMTIZEA ERCRELT
WS EREEVERETH He KAMTICEZ TWIERRESTNTHE, BROBELRT T HiTh
1) fRARKSEER - Bigt




1959 BB KIUBFREORREIC L 2HAROHE CKILEHYC X 5 MABEREN) — 73 —

2bbT, FHRIZELRon 5T, Lt THRRTH -3 ELOIT, i) CEBEOBE L I3
2 bhic\e BEOSHIIE-TEY, ThEF4ETRLI,

R OBEMRIFREK AEOHTEMK L, ABOKAFNICHE > T No. 2 kKO XD TFHTE 300~
500m OFEATH Y, TOMIIEREDEKRS L DHER > T35, ZOFEND 40~60m BEhs L%
TEEIRCTHND 2m? 2 1ES BV in» T bo 5 4 R LB OEA O 211 8EH 10,000
ton THH, BEOEEIMAROHEE,IHLRTKE 50m/sec. UTTHY, chixHEELLTER=FL

aﬁ—&ﬁtﬂf%& 3x10%rg. THHKREFWLDOTIEIe DED, KUD & NRELBROEE o
Vo

1300

1200

1100

gis

-
z

s g 9% 1 0 D
HEIDTDHBE
’ dmﬁs,xxgﬁ .=

FAR HMEHSHR

HEOSR  RRKIR & B
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900 & _ 900 600
5 0

o 1300

L

700 000 Ryop
FO6X KHEL ODEKSG A

KiZ, KILKTH B FORKOSHIEEDS\ K AFIOFE L FERAT, A 0RECKE S
h, BHCMELAHTH GESRD.

BEKDS\ R L, B E TOAMOMRRKEBHLYALS L, H15MK 1km OEEGTRATELZL
it ho T UM D¥E 2,000m RZEOREE—FKT B,

KIE BT BEKOGH (HE6 X wrid ko, BFEH REOHT TEREKDRL, ZhidiE
REIVFED -l ERE LT 5%,

SEIOBRRBICE 5 KUK, (BB FAVNEL, s BKEIERABECE L TFERCAREVL D
THDENRERFETH Do CHEIRIMM TFETCERI W KIUF ADEBRRETH »1/cd T
H%o

RUKOHR

1. SidmFeateR
SEIOBRIT X D EH X e KIUKISBELT, HOoBRDDIER BT RLTV55, ZhiigE
DKILKY RS Z<, HitiZ 4 ZUTTHEDOCSEDBRRICL 5 L ORE L RCTRT X 5 ickits

FRCH 1D TH 5o
FIZEK UKD 58062504 (% 1958 4£6 F 24 A D, 14 ZOFEELH LIk BRTHEEXhL0



1959 4EBE KIUBEFARE ORI X 2 HWAROBE (KILIEHYC X 2 WABERENR) — 75 —

F1R KUK OBBIHER

%8 No. | 59022103 | 59080304 | K 1 K 2 K 3 K 4 j 58062504 | 59101102
mew| knere | xnEe | B KL AR RIE B mgemcux

1959. 1959. | 1958. 1959.
BEHR 2. 27 8. 3| | 6. 25| 10. 11
HoOB 6.87% 7.46% | 2.42% | 3.80% | 4.23% | 4.23% | 27.16% | 26.74%
| OB| 54.74 57.39 47.37 47.96 -| 52.90 52.90 68.86 62.09
% B 207 24.23 27.51 26.57 25.30 25.30 2.98 8.48
oo+ 11.22 10.93 19.75 18.18 15.68 15.68 1.00 1.69

() KFZRAMER, EBROFECL 5,
2k KUKOEHER #3FK KUKEYOXZEIEE
2 L7 B k% 8 /] P L=

M EHE 23~27 Wy EA B=1,695~1,700
BaEn (RER) 7~10 (% & B A) 2 V(4+)=50°~54°
PTHEL (im)‘trf%ﬂ 5 10~15 R a=1,690~1,694
% 8" (@kﬁ: ) 3~ 4 e e 1 r=1,700~1,708
s + Fs 32~37%
o 8 8 + @=1,556~1,562
LKA S 1~ 2 4 B A r=1,564~1,576
K LIBEHE 50~70 An 52~76%

THBHo FHEDOKIUKFKAEFDL DT, &<
CRE LI KR O KUK b LRI DR § Dbt
%<, ThIRRUKRED/NIWIELIID e L
L, Sl v TLER 10 % 2, FELD
L ODH 10 FOREEERFL T2, TDXHIC
FtosWHEX, RROBEDSOFEKIKT
Wz ERIEEL, FRRTZ b OKILKIZEE D
fERx R, B EREZI s L2 T

ZhBDKIURDOEHRS THBH, ZHIZER
SR EREEFAKETH Y, ZDEHREEIE
wEKHEh, ToEBMrCHLEEHELTEVEY R
FAL U754 VB BFEET S AR
1, FORKHMIZEL D, TICHRECX VEFETOED
HHORYRTHBH, KHEEETERER (1959
28 21 B) FELELOEOVWTRELRDOL
EHTH5,

YRR, SFERRSIOHE R O X FHEE
i3, WEOThLLIEIR UHETHD, HIRD

Fak FHAE 1959 £ 2 A 17 BREKILK

DAL
A B
;M\N"‘ 59022103 N
Si0, 52.79 | SiO; 59.49
TiO: 0.61 | TiO, 0.65
Al,03 15.40 | Al,Os 14.13
Fe,0s 5.93 | Fe0s 7.06
FeO 1.64 | MnO 0.09
MnO 0.08 MgO 2.35
MgO 2.00 | CaO 3.20
CaO 4.04 | Na0 4.50
Na:0 3.16 | K0 2.30
K:0 1.29 | P:0s 0.16
P:0s : 0.13 | Iglo 5.32
H:0(+) 11.07 SO; 1.36
H0(—) 3.14
2t 101.28 H 100.61

A PREEM KDEEL, FRER 1959. 2. 21
SHTE BB
B : IEMEREET, S47% B8 Ll

B3
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LB THbo

2. (bR

Kk HEE EDKILR DS HTHE Rods L OEBIRIC & 5 W RE S 4 RIOR LT , .

ChIDEDE, EBRE SO $I0 HO *FIE LT, SO BEOT7AH ) CKERESSD, i
DRFECANTIHIHT—FK LT Do ZHITREMDERC LB L DT, KHMEDL DIEINTI HEL-
23 DTHY, BEIHOLDIBEHTRELFHh, URFORICE » GEXhA D, RTONIWEE
YOI CEHEDRI NS DDIDTHE LEL DN D, IO TR KELMER, HHARE (AD
H:0 (4)) BLUV SOs TH Do ZHUTKIUKDFIBEERS &R ERBENRD Y, WAROBEEDOKE LK
HThso

3. KRUKDTHERS

A+ vELTUL, WThOBE LR 4+ v EANKSL, BREZOL OB L ZCERLLLOT
L 3ZULDERRTHY, To& X XEROKLKIE, TOEICL HEXDD2 25U (1.78%
1958 4£ 6 § 24 HiE®h, 1.08%------1959 4¢ 10 A 11 AEERN) THH, HEDOKWUKD K& 1.7 % #1
#, ZFILKLKS 1LOGRHETHY, RSV LCERERERDLRV B 4 VT L T4
DIER, Ca DT LAUERHINEH, Thitk - TKIUKOTBEERS & LT, #ERREA LYY
AN\ VB Lice SRS &, BAHE (Anhydrite) THY, HE@HH CaSO, DIRET
137 { B (Gypsum) CaSO, « 2H:0 OFILIC L B EE X bhbo FERILIC o\ T HEHFEORER D
KARDOKUKPE, LELEEFOER (BE 4~5mm, B 1mm ) ARVHI K, KOAE
Wiz, FEOTESZEERL LW ETithve Lo L, BEXHOEERXRETLICksL, A
WIRS:OTEER b ) CRVHTOTS 5. BEEIERBIEOKBRCAEEYRTo FEL
Of L ARCHREDOHE D, BRI VEBENTE, BEICL - T=F ¥ — OgRISEM LA Z &Iz
IDHBAIN YT A Eb Tl EZT I\

DOFIL, Ca LHEBA A YREDLORLT, FltORERMTHL, LS MEIELS. Ca ik

y > K ) z o/ 7 1-
WEW KUK OTEERA FGEOLF S LOKILKE 20 % UEET S

el ) BEEOBIC I VBRI WL E L DI b,

e B c | e

- - p a FREOB B LT, BEmYE AT

JH. . .8 . ) i _ )

V.R. 10.104% 8.024% 7.005% FTETHRYORELE LTETIONHERTH

SiO, 0.041 0.027 0.025 b, BELEMHOREKE LCRIEHK IR, +

COy” n.d. n.d. n.d. EbbiTh b BTHRYOHE, THEERS

HCOy/ n.d. 0.114 0.117 i

cr 0.082 0.046 0.038 ELTHBA LYy s HERL, HELENO

S0,” 6.043 3.489 3.337 FHERESEEb s febll TH Do THL LI

F 0.0%0 0.030 0.022 BE L OFRILAYD SO #HF L LTHD,

AlO4 0.014 n.d. n.d. ZORBEIKILF ACEE LTV AR, KiZ

Ca0 2.218 2.009 1.477 T

MgO 0.194 nd. | n.d. KUz A2 °

K0 n.d. n.d. n.d. .

Na.0 n.d. n.d. n.d. Xo7nm

SRS : FAEK OB L ;. KUl % DRRIE AT, BEEAIT S
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F6XK KkOoxAOEK

“£AR b E H:0 CO. SO, H.S S HC1 R
1959. 2. 24 180°C 99.0% 77.4% 0.1% 16.6% — — 5.9%
1959. 3. 21 120 99.1 81.7 5.3 9.2 — — 3.8
1959. 8. 2 87 98.9 90.8 2.0 4.8 — — 2.4
1960. 1. 6 74 99.0 93.5 0.7 1.2 —_ — 4.6

TEHYOWTEA, ZOERREFMINYRETH B, EHZ, FREOFKALDL 4ERbID
FARBREL, HHETIL -, TOBRIBERTTTLED THD,

CHEERLOKIUT A L T L, FREDKILUA AL CO, BIVEHF ANREL, Thit RLT
HeS %5 L0 SO 2PEE IR A e, i HCl 2LV & THEST bh 2, BELRE 180°C
T, MEBEOBEOR L DBV IEEHIL b L 52EV. LRERE, BoESiImoh, EET 180°C
Xb 74°C L FEEL, CO: OBRHIEAMML, HELEYW (H:S+S0) bEIRED BER L=k ¥ —
DFE > TWLDERL T B0 FHROWERA A+ ik, ZOKIUFAZEETELOTROBENEZD
hbo

1) TEiE Y A O KR OBFRFC L 581E

H,S05+0:->H;S0;
2) FABBEEROBREMIC X HEEE
H,SOs+ 2Fe?+ H;0—>2Fe?+ H,S0, + 2H
3) BROMEMETORAL L BB

4 TEHE Y A O HCRER TR

3H,S05—>2H,SO0,+ S +H;0

LU ETHBH, KIUKOTBEERS & LTORBEA + v 2EL50Th 1 2) O EEcl+408
CERET, 3) THAUFADRSC N OV Z ETHATES, BR 9 CIAREIRLENT
H%5o

B KIUF ARG, HeS 2% S0: X h BVWHEHIKRORXTRTERY TH B,

KR
S0,;-+3H:——H,S+2H,0
23

RILK DEREEAL E AR DORER

BHEE O KUK OW T OREER, KEERSFCRES 4+ v 2ARECE -2 Ehbh o, B
4 A VB LTk Ca 1% VDT, KBRS ELTIRBAIAL > Y ABKBFEEDT WV 5 ZL1ITix
v, KEBED pH % 6.3 FEL DERRL T, LaL, BEEOKBE & BT LA Btk 29ER
PH 3 Btk DM A R TICE » 720 THIKIMKFZH LSMBNER S W EREELD RS, 2D
TR RIC B LI E K LR ORI A TH D, = OWEOBILIC & b 7c » THEAER S his
DTHA5. HMEDTHBIMTORBEREE 2RITTRT LBV BSEEIh TV BHLETH S, =0
BRI ESETH Y, BEE TV MBERCHESELTW501E, Z O T, TOBMECY »
CHEBEORBAER SIS b DEEL DB, EEHIRKILRRO I 5 LRIE CHIEORE LRI
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BFEX R T ok Uy ACERT 5 SO S23E LT ElMEE & 2588 b b - T %o Whice
X, AR I B DB RER L LR ORI A EBEE Y 5 2 5L AT Fe, Al, Ca, Mg, Na, K&
DYBA A v ERBORBERES bDEEL bhb, Fe ILOWTEXTHBLARDLSARY, &
FeS+ H,S0,—>FeS0,+H,S
Fe+2H,SO,—>FeS0,+ 2H:0+ SO,
D FeSOs 25 Fex(SO)s CEALT 5D THS 5 LEBRBET 5o OB+ 1T 2> LT KT
AlL,(SO,)s, CaSO,, MgS0;, NasSO., KoSO, HicH b Ll £ 52 &4 TE 5. LaL, NasSO,,
K:SO: BRITHERTRL, Fiz CaSOs ¥ LU MgSO, (CaSO, DE&FEIIFEECLH ) DOHRBEILE
<, BLBLIEYCIEA LORRBEET CRBRES <, BRI\ BEMELLS Fe(S0): & Al
(S0)s TiXig\W 2 &E 2 Bo L L, LIEBIZZhBINTTRL, bbY5MEBEY. —f fFALLD
THohD, EORGEMEZTE o BT BT, ERALKOEBMEIILKUKF ORELAY DR
LEbi-T, MENERIN I LCERTELOT, ChaMAORYELALFHEEZ LI B,
SO A DREBEERL —ERE LTELLIh S,
HAROBELXAEF Licd > 1200 BRGKILKFIZ Hith%<, F0bDikeve) vr( b Th
D, ThrRiBT5E, BLLAEREYMATS &L LCHEERMERXEL, KFOBBIEZTET 5. T/
bbb, BERSETE LTV KRG EEYORY & D H 2 28D & E LT 51, ZOFERS L
MFEA LI EEZ DR,

5

i

1959 #2717 ROFREDERRL, TOHEYHORT, BREOCKIEMAC L ZRETH. H

HHRBBNAKK BBKES IOCKIUF AR LD, b TRROEELZRL TV 5. & {IRKILKIZD
WSS SBICE TR THD, *OfitievE ) rd A FTHEZEVEETH B, okl
IR RBEWEDZ L, IR Vv 7 ARERS TH - 1o

R LAKILKITIL LM TH - ons, BRFOKELE & LIHRBMEL T, 1959 £ 9 A 25268
RCHRFEE T Ll Zhil, KIWKFORBELEHORILICE i -> T, MBRERI R &
ERLTWDe ZORBIMAOELXBLEEREE 2 bhs, FRRCE«ORKRER GREk bR
TAIE) PERIATWEDT, ChbBEO—HEICK - Tw5 EHEET 5, WThig®k, Zhbd
DHEBYIKBEDO SO TH B2 5, 1THIERBBRIATH T THY, SEOHKE,ALL TS,
ZIRHEENOTLLDELEIEZ bR\,
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FREBKEEDOKILROEEHEED BIX, L CHROEFTRSIVCIEONEY, KE{ELBIZ
EOBRIRS O ol EZAD, LEWVIEBEAEL T EA N REbhl. T LT LIEYEE
LicZ AlCit, AF, b/ FEOBMMICHEERNET, T, HEO ¥ IREGVELRLLNRD
CE ol Thbb, TORTE, ThbHEOTLORBLYHR5 & RN O HEE iz o
THET 20

BERR

1. @B S UEEROIEE KUROMR
BRI D 1953 FIRAEMHRD THE L MHEER O HEREOE RS O, WEMCHYT 55 %5
ETHLETERDLEE Y THB
ZDX BRI OLEOEERCIIIELRCRERES 6T, B LASBRMNCA T ORIz HED
BEIZTh T EE L bhbe
RICEIMESD 1959 422 A 24 IR LIk UKICO VT, B ERYRLCERIIFEEEREDL
£ TH ot

HTHR BKioLEOEs

H
BN B | e | D | B
Geaphgp | B~ T | ow | O N% | ON %
97 (14%)| A 6.4 5.0 0.3 7.1 0.52 16 Be H
2 B 6.5 5.3 0.1 2.7 0.19 14 No. 3 #i%
9 (12\v) | A 6.2 4.8 0.6 8.0 0.55 17 Bio B
2 B 6.3 5.8 0.1 2.6 0.22 12 No. 6 #14
#8Ek MHERDOKILK O
H ,
Kk IR P BomE | BREEEIK
1959. 2. 24 5.4 | 5.1 0.7 0.795 | 98 hbh/hBE

AR 5 &, BMHESC KT 5 KIUKOERE SR LEROETC L RAEVEEY ST
EEZLRD AL, DLABBHAERENS\EW) 77 ADAI LA bR,
2. EOBOXWKES LUHHO(LEE(L
MEKWURKD v S L HERENORBE vHRICEEL, U3 ARBL TSI UERICHE L E =

1) BEEHRLEREER
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£79 fr B X
FOR BERBEROTEOIAEME
B R | B0 | v | i i
3| 2| | o | xeeaenis
2|A B| 3.9 | 10.50 0.31 94 WHUNE SEHEMMER L, Bim
s A B| 4.0 | 12.00 0.58 o7 1 4 AFRREE, KRR
B B| 4.1 | 11.25 0.34 JK 2~3cm, Be
4| A B| 4.4 8.25 0.38 92 » WEKRLL, Kbo$ricHEs, Bo
s KK | 3.6 | 25.20 1.03 % + 1 B LGRS 2P Y R & ERTE
A BE| 3.5 | 21.10 0.51 * pH (5.4) 1K 4R, Bo
. A RB| 5.6 0.50 0.20 9B 4 KigL, AR
B B| s.5 0.25 0.35 A%L, Bip
7|A B| 3.7 | 28.75 0.56 9% 3 # JK 5~10cm 30~40 % H5i, Bo
8| 4 3.8 | 13.00 0.65 2P 2+ K 2~3cm LXEEOEEAHD, Bo
9| » 3.9 | 20.75 0.62 98~ 4 JK2~5cm, Bp
10 » 3.9 | 27.50 0.48 98 + JK 2~3cm F5EALL, Bo

* RABESIE 1 EHEEREESCH U,
5, RIGEREVEEHIE TT5 2 EHEAS i, THIT, 1959 10 f Z 55 b A F ORERH
£ UL UHRDT, 1960 41 FIciE KR 015k L K IR ORBI AR R4l O HBRETR
TLEIRDLED THBo
BTREFIREINTLD &, WEOPIV 99 MR NEOLET, BEIKAT L BEKED BER
DIEEREVELITSR HRED - 1edl, WEOKRE 97 HIVINETIIR VBN A DR B, i,
IR LB L—BKAMEC I\ THEBRIET, SO, DRASL, KAZBEIPHD oI T BEKET
80s DRI DL s THB Z et b MROEHESMHLKAITENZEKRT, BEBIN 5B ENTE
2T\ ho LEctioT, WHEDHFHREL—HK L THD, SOz RO & HEBE OMIRAIE L Eim
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ERLTWSEEZ bIbo
RECKIUKD 2.5 FEREBK, 10 FRBEK & RELRIRRMAMCRR Lok LK BET 5 BHKC
DWT, BEL SO; OBRXRE LIHERIZE 10 ZBoL k) THB,

810 X BHERORIGE SOs

a B F | pH (H:0) SOs % 1% S

2.5 % W& 2.8 1.97 KK DIKEBIKR

100 % K 3.1 1.38 2

10 B % 3.4 4.35 KB@E@EK, 1 B 50 cc Bk

20 B % 3.8 2.01 2

0 A #® | 4.2 1.67 P

BEERR — 0.01 3 X hoRROHE

11 £ KUK OB
Ko
AE—| B B8 B | % B H |+ | # *

o 1 14 35 46 5 BEFEEL [ kKOME No. L &
r o 2 8 42 45 5 2 963 Hh/INEE No. 5 &

%12 % RRMEEOEL

- pH y1 S0z % KM
z g K % | B |Tog0, T 1960, 1961, | 1960, | 1960, | 1961, | 1960, | 1961,
4l opl 18| 48l 108l 18] 48| 1R
Lm| B K K [AR| 3.6 | 40| 42 | 206 | 2.6 | 7.7 | 018 | 0.05
EAEK | 4 3.6 | 4.0 | 4.0 | 4.8 | 24.7 | 15.7 | o050 | 0.17
Bk k |AB| 35 | 41| 40| 362 | 156 | 191 | 0.30 | 0.07
Bz | 3.9 | 42| 42 | 2804 | 11.3 | 97 | 018 | 0.06
AB| 3.4 | 3.9 | 39| 3.0 1996 | 253 | 0.22 | 0.17
2% | A K K |85 | 30| 4.0 | 40 | 242 | 122 | 182 | 013 | 0,19
AB| 33| 36| 3.4 | 408 | 31.4 | 24.8 | 0.20 | 0.29
WAMEX B0 38| 38| 40 | 272 | 2358 | 235 | 0.10 | 0.29
% BIKKE|AB| 38 | 42 | 42 | 329 | 13.1 | 13.8 | 0.25 | 0.06
BlEKKE| - 20 | 50| 456 | 2220 | 01| 65| 015 | 0.06
% | musEx | o 4.0 | 4.0 | 40 | 15.5 | 1855 | 1905 |- 0.10 | 0.07
=i
mogpc |AB| 40| 40| 42| 224 | 195 | 181 | 020 | 010
o | B Bz | 40| 42| 43 | 194 | 162 | 1006 | 0.17 | 0.07
L IZ AB| 3.6 | 42| 47 | 285 | 1.2 | 49 | 022 | 0.05
. Bz | 40 | 42| 46 | 182 | 1.1 | 5.1 | 0.18 | 0.05
SE @ AE| 40 | 40| 42 | 170 | 17.8 | 18.5 | 0.18 | 0.08"
WX | B | 40 | 42 | 42 | 187 | 138 | 21.8 | 0.16 | 0.08
Al prx|A@| 40| 44| 46 | 170 | 9.7 | 12.8 | 0.14 | 0.06
H
BB KK| - 3.0 | s.2| 5.0 2602 | 126 | 14.2z | 0.17 | 0.08
5| mamx | - 3.0 | 42| 4.0 | 2206 | 14.6 | 2000 | 0.36 | 0.27
H IR
wlrrg|aB| 3.9 | 42| 43 | 2401 | 141 | 149 | 0.19 | 0.07
ERE| » 38 | 5.1 | 48| 2555 | 80 | 85 | 018 | 0.06
B | ELEX | ~ 4.0 4.1 4.1 18.4 17.0 | 22.3 | 0.21 | 0.14
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WERABE W35 E7ALR
WRBHT KEEA 96 HREE
BRERAL B : TH GhR), i (BofR), Ef GRET 1m)
HRE
& B R No. 1 2K .
No. 2 ¥HFER (BEFBOKTEHRATLS)
No. 3 #5FEAR
2. KHBH
e, RKHEHY, BOKREHYOTER L EERER, KI5, RILWERS LUCATEERR.

mE B R

1. % # BUTFT%TRP)
£ 15% KEOKGE (%

TR o
\\\\\\@g Eo® |k ®|F O®| B O®|F #
BNET

No. 1 12.38 12.17 13.73 11.87 12.54
No. 2 13.68 12.47 11.71 12.41 12.57
No. 3 12.29 12.16 12.74 12.42 12.38

2. Bik#HidHpEL pH

%16 & ARHORKHHNE %17 % AEOHKMILERBERD ol
\FRHDHAL N2
E O | T B8R B —— | £ ® | ®|F ®|R ®
BHES i BHES
No. 1 2.3 2.0 1.1 3.1 No. 1 5.42 5.58 5.57 5.48
No. 2 1.4 2.1 2.1 2.5 No. 2 5.41 5.23 5.23 5.20
No. 3 2.4 1.5 0.9 1.7 No. 3 5.31 5.12 5.07 4.81

No. 3 (B&) oBE#ERC BaCl, DEAMBKEZMNL % LBEL, BB+ vOFEELYTT. A—8BE
DEBEY L 2HRBEBEYRD B & 0.00475 % HS0, CatE¥rE LT 0.475 %),
3. BukiiipE s pH

%18 % AROBKHIHHE #19 % KEORKHAED pH
e I P P iy TS e Y g
waEs | | ] EREE - -

No. 1 6.5 5.6 4.1 5.7 No. 1 6.14 5.86 6.24 5.34
No. 2 4.4 5.9 6.0 7.0 No. 2 5.45 5.72 5.05 5.02
No. 3 5.1 4.9 5.2 6.5 No. 3 4.89 5.21 4.53 4.21
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4. [RHHH .
B 20 8 KEOKGE
HE
“HES \ Fe Na . K Ca
okt DIRAL
£ O® 0.114 0.0172 0.120 0.096
N SR 0.056 0.0138 0.090 0.088
ol 5 g 0.020 0.0276 0.073 0.065
BO®m - 0.033 0.0126 0.080 0.057
Eo® 0.046 0.0120 0.107 0.104
N 0.039 0.0143 0.102 0.067
o T 0.106 0.0120 0.063 0.059
L. 0.074 0.0184 0.061 0.126
EO® 0.063 0.0253 0.105 0.118
No. 3 e8] il 0.042 0.0304 0.093 0.132
o T O® 0.114 0.0155 0.018 0.134
B 0.067 0.0149 0.012 0.042
# 21 & KREOWLYHE % 22 % WMBERECIIREEARR
BEHES ‘\%E BaSO, :1T| S N 0.01% | o.1% | 1.0%
OO HEAT A1(SO4)s — — -
E®m 0.72 0.0989 FeSO, + n w
No. 1| T 0.64 0.0879 Fea(SO0)s + + mn
FO® 0.56 0.0769
BO®m 0.36 0.0494
712U, RBHIERE KL L T, Perkin-
OB 0.76 0.1044
b 0.80 0.1098 Elmer’s Flame photometer X 0% 966 5t
No- 21+ & 1.60 0.2197 TR,
BOm 1.56 0.2142 -
£ W 4a2 ) 0.5059 BB 1 o> mg HORT (8 21 o
N g| 2.04 0.2802
o FOo® 3.00 0.4121 6. ATEEHAR
BO®m 3.48 0.4780 A XTI RETEERR Y S BRE

(0.01, 0.1 LIV 1.0%) LIV T7A I =4,
Bk BogE FRERCOWTRLCARNCEZELE (5 22 ). '

Z £

SWHE AR D L BKMHYEC OV TRI—EDEMIIFED bhitle LaL, £ pHIZ D W\WT
R2 LWHLHRMBIERIMEL, L bTEAOHEG-THE L ORI pH BT Lo BukiitiygREi>
wmiﬁ%ﬁ:e; O BHEBA IR TECEZ 2 R TEENRE DR\ 2 Lidfenad, IekPIER T
T\e %0 PH IR0 TIRAKIIS OB A & HEEOERZE 52D bhbe '

R 2owTid Na, K R2oWTik—ROBEEBEIZEDIZ W3S, Fe & Ca ImoWnTab &, #HER
BEOBERLCH D & 5 LB ED bh, WEHCoWTE, B oFAINEETH D, BERR
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i) MEREses9E

RBRTTE 1 3X8X0.5cm DAFXOM 2 (Fl, v+ — VHICEARE 15 cc AT MEM % ROHE%
BTRECITTHEL, 3HHERCHE L. ¥k 2@ >ERA L.

ARERF 28 RO LBY T, FEEUTRBEILBETFA~BRAVEART LI,

i) MEBEIesRARE
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0.001%, 0.0025%, 0.0001 ZDABEDKKIED, RROKELFARLHE CE2ARREELFH .

REAREE 24 XD LB DT, HREEE—E, 0.001%~0.0005 % DRHIT, IS 0.01%~0.005
% ORI EERABELD 5o

%23 % WA 5H ORERTG

: | o < [ [T 7 ,
G e e L e S I 1

semE| H | M | |22 4 | - | # |- | - |- -]#][+#
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FRER 5 25 ROL BV THD. Tivbb, KUREFEXEUHBERCEAREI Bbhlo

b) &R

RBHE : 2, 3 FEDAFE L 2RTORELAN: 500cc DE VIZFELT, 3 AERIIEOAE
WOSERELHRE L. ‘

RBRER  EBRIGISESANERC S, EARROBEIMBE S >SNE>HBE_H%T
Holo (B 26 K)o

2. HAROWIECEMELTL 39K
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AL
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NISHB< I FY Y A, BREES Y, BREEF + VY a>KIUKRTH Do vV TR, &/ FH8
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WKOBHEE T B L DRHE~ 72 v 7 AT, 2RLTWBLORFHET A I Thbo
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Damage to Forest Trees by the Shinmoe-dake Ejecta of the

Kirishima Volcano Cluster, following Eruption in 1959.

Working Group on the Damage to Forest Trees by the Ejecta

(Résumé)

In February 17, 1959, Shinmoe-dake of Kirishima Volcano Cluster went into eruption
without prior warning, and injury of snapped twigs and deep bowed trees occurred on the
forest trees by a great deal of ejecta (volcanic blocks and ashes). In the case of the initial
injury, it was necessary to brush aside and set upright the fallen ashy young plants, and
that was very effective. Then, from about September, injury causing dying off appeared
on Cryptomeriae japonica and Chamaecyparis obtusa at the region of the accumulated ashes.
As it was believed that this injury was quite different from the initial one, a common study
was needed to investigate the cause and it’s prevention. The results of such investigation
yielded the following:

1. It seemed that injury by the ashes leading to death stopped increasing after eight
months, and in the following year, 1960, some signs of recovery were observed. This was
proved by the findings: improvement in the soil condition (decline in the heavy oxygenation,
decrease in SO;), recovery in the vegetational situation of the stand, and recovery in the
dick growth of forest tree. But the dick growth of Cryptomeria japonica in the ash-fallen year
decreased over 50% against the year before (1958), and in the next year (1960) comparing
with the ash-fallen year, it somewhat recovered. But it decreased 30 % against the year
before the last (1958).

2. The woody plants were damaged in their root tissues by a soluble poisonous subst-
ance, then they died from poisonous elements absorbed from the roots. Some of the dead
plants contained much sulfide, and the xylem was stained black. The stain may be a
complex of leuco-anthocyan in woods and Fe”. These sulfide and sulfates must be substances
which were exuded from the ashes. On the other hand the ashes showed a slight acid
reaction just after the eruption, and came to show heavy acid reaction day by day; then
the injury began to appear on the trees. Evidently the heavy acidity of the ashes indicated
formation of free sulfuric acid, which was formed by acidity of sulfur compounds in the
ashes. Therefore, the main poisonous substances injuring the trees may be sulfuric acid,
and additionally sulfates too.

3. The rate of damage to forest trees may be determined by the properties and quantity
of the volcanic ash. In the present instance the ash-fall of about 10 cm caused little injury,
that of about 15cm caused localized damage and that of 20 cm or over caused considerable
injury. Apparently after one year there are no signs of increase, because the poisonous
substances unexpectedly are not present and rapidly disappear, carried away by rain. In
the case of new planting seedlings, if they are planted in the ash land one or two years
after the eruption, they may be unharmed, and if the fallen ashes are brought out on land,
the afforestation is possible there immediately, not losing sight of the fact that the scatt-

ering of lime has many difficult points in practice. Besides, the pinus offers hard resistance
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against injury of this sort, so this is one good point in choosing pinus as a species of
afforestation.
Kyt6ishli Branch Station of the Government Forest

Experiment Station, Kurokami, Kumamoto, Japan.
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