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NUTHIAEA - B R ED AN TEE N D,

D EOESEIO S B, fEA (An32% LUF) 3ARHIC A > THID T E BRI
EUTHHET %0 RhIEEE TRV D, W EIcA SN, EHEOEAE
) - AERGLOTUHEMZ EDDTELLFBLEL, Z5THRVWEGENDHD, L
U & MIRIC, SR REEY) & 2 1 Z MM AR A B RHC (L LTV B, LR
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OIS ENCHFAEL, 1 FEAEHERNCZEILL TV, HEEOE, RORIRH
FICHBICHLNDHAITHZH, ARHENTEIEELH IG5 SICREMICIEEL,
WhBT 7 AT 0T A ~EMENBMHIR, FEBROMENTH 2, ERHCHE
5 TEMB, BRARRENT OSE)IBREHE) ZETREE 1 am MLEICET 2
BORZERMH BN D,

WEDNSDORIRFLVY T VA&, KEREIHMALTVED, FIRRLY Tz
VA THOE DI L T, T ENICHEA - RIAAEEET 500D
%o

Fry—r5DEDIE, FIKFRIVY T o)V AHETIDOEDICR L ThiEZE L TEB
D, TORDEIEEINER > TWd, MR E LT, AR RORER -
BRI ENFET 250L, ANG - BREODEET 25 a5 0, fiEdae
BoLFaal— 1, BEEREZET TV,

ERMEEIENEDE DX, MBI ORI L &, FIRELVY 7 2V XH 1O
EDICESBLILTVEA, KO FIRT, REERAAL, RREYcEaompG
MABLNIR,

LPEN DD EDE, KEYIERTTF v— Mctbo N | ShBVIEEHh
Teo FRMEGEZG L, A - FRA - BHEA - BRHERA - MfA - BKCH - Bl
MHMKREN TV,

AEPEENSDE DI, BwBHE UTERI RIS 1 SRHBPNVEESNTDHTH S,
JRE G, 2> KT, AKROMMN R L, A% BEA - BER - OER -
BWOEENBHKIENTNS,

II. 3. 4 HERFRREH

AHICE T B EAE, TSN ME R RIZEANREEEL LTHISGNT
WEEDTH D, AHEHIRRILY 7 o)V ZE T L3850, K& 6 REE R
REICHEZE > T, BOTRELWART XA b - WiZRHERE CREYTERS) NVak -
EAAJHNR - 2885 3 K OB S~ A KPR E R SRR o ndHD, —HRE/

FET) CNHOREEDS B, BiE~EPRRE IO D, BHHT IR OZ THIFKIC IR LT
NN
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R 3 ARIRF R ORETYINTR A
RTI2A L (A) 2RV, TOXRTZA M3E Ll (ptygmatic folding)
L (B), @4t (lit-par-lit-injection) KD (C) ZRd 3,

I O FHR R T &, HEKISR Ule & 5 R IR SE RHERS O/ NS AR E
FAAEAIRDED 5N %, HBRERKE S OMEICE, KE/l Ol TE
DOFERIERT, £, KEREHIORIRA SISOV TERRS &, MilE» 5
ZIR LT RPIR RS ICE, e - ERZ2F L T3A0EE, RERCEOHKIKGRE
I X BRI mm OFIREEEN K K FEEL TV b, TORIRFEICIE, FIRRLvy 7
TV AIIC, RSSO BN ZHWVRPIRMEED X SIS Nz & 5 &ilne, XI<
24 FO—HHA Vb5 ELRE A (lit-par-lit injection) L7zXk 5 &Enhd 3
(K 3B FRFHENRT I ZA MR EICHT 20Tl BERDERELE

D, MPRHEENKOHRICE>TD, WTRARICEZ 72D, iLEn/zb, HH0IE
FERFREDR T < 24 FHRIIFF AR LT3,

BiRCEIZRT %L, AGMERIKGIHTE, RICBDVOERHZHD, wIct
e BHEAT - MBHES - BER (EPTRy = 1.641, 1.644 (2 3), 1.647) BXUD
ROMER - HEHEA - BERRA - $KEE - 48 (D) - MG (Fh) BERBRENS,

ATERE S BV A VIREET ZE M, MBFREROL D, H50VIEEARE Mtk
PINICEE N T ZH TN D LTEH 5N S, #HEA (An 33% LLT)
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WINWAAA 2R S TeDD D, WREGET TSGR L &ML 0 & INIC
Z<, ~RICAEMITEATY 2, HRARHERNERENCAEL, BA - B A%k
CicafEnizy, BEREE-TVE T ENEL, AERELELERARLTZD
RIGZRL TS, BRI KBOKE T, $KELE DXBIMNDE DT,

WaEDN S ORIRA A2 CIRBAGTH D, T > FIRICES U BERIC X
S THRIERONBIZRT N DD, BT THETZ L, HlEHRDE DX D %I
KiCTH O, XOMBINEEY A ZHERER LTV, MBS OREZ, HEaHF
TELIRNT L ZDZ T, RHETROE D & RAFEV,

BEMRIEN S DE DR, (B EhORMBES & InA THEKRZ EX FITRLT
HBo FIRRNWVY T )V AFINHOEDICHEENT IR EZHE L, FICREROK
EHELW,

BN TCEAR NI IATF v 7l ERT T ENZ WV, MR E LT, Fikkvy
To)VAHNHOEDEHZD, BBERIEHICE 2 LBDh2 0202, &
BAGEFELRY, ZANAO2 <kt (green ~ grass green) OEDTH %,

— 7RG RIS ORIR A&, K TR O & O L g LT, DURICE
[ RN RAY L ¥ a7 I

(1) FFWEDORERTHLHN, KE/IRFCE, LELEFvy— 25 EKLE
LONHEND, o LThid, JHE - B L e kALY 7 2 VAR T OE D
ERAFTT N,

() B EOLMHEMN S, 2O OHE BRI TORAE, KE -
FRE O SR REN PRI O RV > 7 2 )V AT & FRIRF RS & O RO M
29 %, TOHKDL DT, IKAGE, BROOHITH, KE/NFFEDOLDIE LR
S &0 LEHBOMIRZRE S, MOmTFEAHANCEEL, £REECTHVT, W
M7 Ptk 72 ARSI L T EV, TOMA TIREMOOAEMICE T, I
KAV YT 2 VAT LGRS & DB 25 Ve,

0N HERIEGED D ZORAGITHT TOR AR, —BICKE) TR0 E O
KORENHLS, £ (1) EFRBRICHKASE IR TRV DEH 58,

FE8) TOMBEOAAE, BHKIEICHENT, FIRRLV YT sV A~FIRE (hf) L L7200 55, FHiak
JLBOEEF ARG L LTRIE L TH 2L DICHY T B,
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(=) BWWCEF O - RO E O LELERVEENS,

CR) GHREOEHSD, WIRMICHEEE (ROEE) 2R3 356055,

ZEfiRE LR U2 BT, KR PR ORRR SR RIC A D NS 8IS 5 0 ik
fRIKDOE D (ZHERRS D &, BBROGENIHERS T EIRRS % VI3 S IR O
HELTHAENZED (EBHREEID LAH 2, by, WIhb ka7
ZTORUENERENIZEOLHE T NN, &R, BEE2DRE S IEEZR
To T ICIBERRE LIS DERM L, S IS DW TR ITERNS DIE TRl
A5,

ZHRERRE T, (1) ZREPCBOT, FIRAREHLINIIE L A BIFHEET,
ARG F5 & O F OB O R ZE R E IS IERED B a0, ThiL, Ak
I IEAAE L T aah o e aTBEPE DY (1) SR JBRAS ORI U R S 32 72 B e
Yo TV EIRRERDND B, OV ZRIEHZS FTWa, LIkh>TIDEN
O E, RRRF RS OO 1T, IR RS 2 LARTIC ELA U 7 ks 2
GaEEILND,

COEAF RIS E~WEpE, HEFR, MR T, LIELIEE 1 em ICET 240K
FEY OBERZERZ T, T L TX 0 EBRIEHZ > 3 leiind Lo Eae OKE
), JHIRT, OIS EWEIKEDE > RENTEBD & OEFRN, &b TG
TENEL, FRCOKIBREABBHT T4 MVET, MEKRZET2HBHEHDL
Nz (W4 2R, KK > TR, K0 ERIERZZI L BbN B0
DRI FIREE A AT 5 £ 51875 T L&D mu,

B CRIZRT 5 10, mERE, MAIROES I, BEG - RaARaEFkRE
L, DEOfE - BEampa - BER - S5 - BING - F RV EEBATV S, Rk
EUIE USRS ICIEICAENE A T ¢ T4 v 7RO R0 O TV, &
Tz, W72 B8 E ORRBNICIEEIKOTE —RICAGZ RN TV,

PEOFZAEBISEVEZREDEDONZ L, HOLENIC X SNIBEEEDTS (Kik
An 60 ~80) MAHEL, Th2dATHER, XOMBEDI I (KK An 27 ~50)
MO ATV EDNZ Y, Jo 3 LRIVGI D RS BT L I3RS &0,

FE9) HEURHEBHEIROEEIC K NE, TR YTAYTHAS EENTVS,
ik 10) B FOBIERHIICHE U TS SE R PR IE R O 2R 2152,
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MR 4 RRRRE - AR - REYNERE B XTI~ 2 A ~ ORI ORHYI )
A: RIRR RS B: AMERRE. MEROBEEGE (77T N DREL
TWb, C: Aflifkd. AlRikZAd D: XUXA L E: KHYNERA.
TARTOERZY> TV,

AFEHRORIRA R TH O, RERBANAHERVRBEOTDH 2,

EEHEOHIE, FIKEFHICRGE - RERORZEL, ANGZBLE, LIEL
Fo xRS, #BEMEREIRNEL RS, A Z7RTEVESEH D, —ED
FIRF R ICHELIL T B,

Frikbsg 269 2570, B TLEIFTE, FIRFRSICE DO THLL, o
OB T, MEEXINTZTERASNTEY. LAL, #EHAM, WmHIRO
s, COMIROHSE, BEAICER, MMESG - HRO - HEHICZLVE WL
I T, —ROKHRA G LB ZOHEZRICL TS,

nd, ZMREET OB ORI Z R KIED, %Rib O P IHE RS P OZ Nk
AUNOEIRLTHS (G4 NBH),

FERA AR ORI E2A M, FRCKHYMERAEZEOVTWVWEE0EH%
M, ZLDEDRFERMAEICERINT VS, ZLUTUTIRT XIS, AEMA X
DT LAKIRFFREICEBEICEEL TV S, RIZTDOOHTEL, R IEFIRAH
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BXOZ20VEND D, ZEEHR m T T, NHEARIRK~BERZRT,

ZORT A FOEEEI, DB 10 cm < BV E72EZNLLEOEKICH
SN EMIE, TLLTHE- HYERA - REG - REREENSEZ DD THM
DEATH>T, MOTNCRHABRBIT (F/21d) HOMFET 25505 %,

ERORIESS, F7IXIER 10 cm UROERORIEEIC Y % & O T, HHEIEH
BRI 751 FEERD, f¥ - REAG - AV EAZTEEL, DPROER (F
ELTHER) ZBATVS, TOEME, ZlATERETh e oEificsng,
LD THEMBE SR L TS, WEZORBNGHRESNETZ L, (1) Fkk
EHO THNCEREOFHE ] OETENzX S %d9 (19 H), (1) K&
ORI ZA MR, EHLDHTEHMLIcWbDWE ST /<7 1w 7 #h (ptyg-
matic folding) ZL TWw2% (Kk5a b)), COfFIEZE, BEDEETH->T
&K OHIROTL /T H BN, FHCHE lem FREOHFAHICFE LYV, ZTLTXHAM
BLDEHE, §abb LMD FEERSOEMEICHENTE, RERORSIN S HEE L TH
Mz LZMRDER D &> T, BREhIZEBbhd L5820, OV FHL
CRIRMSEDFGE LT FIRE DA tE D 5> B, WIEDOENE D (2 ~3 mm L E
B F, LIILIETORT XA MOEKL, LRI XA MSEDICHE >
TIHWEL B> THED, XTI 2L MO—HDBFEOFEICH-> A (it
par-lit injection) L7z EERL TV 5,

II. 3.5 BEMGA~F Pk

T LA a3 — R~ MR DA S A TH > T, ZHEEH, Fhic
PERIER AR ZR L TEINL, AHIZEDDTEHRTH 2, TaDBEANKIC
£oTC, FRBA—ARTEEHNCE>T, a—FF7 Y Fa WRNTIEEL, RBE
AWNPREIET Z) « WA - s - ARG ZELRLI 2822 LTW
%o TUTRABINIZIE, EBISBNTzZe s ICH L RO S HZ 5> T b Y
Bt dH s,

BhE REHIHMOBEHTEDE (I—bI Y FEE) HHEE, RE~RHRE
DEDLH TR AAT, BEEmMEMMDH D, MOONRZHTTWE, £ DY
B, BE 2 omITEY B EEROA AN —mICREL, TNAHIILN TRt~
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(a)

R 5 a, b FERITERE T OF U < #il L7z XS &0 Mk OB AR

(b)
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BONIREZHL T2,

BT CHBIST % &, MRS MBI - RO - BURUEA - UE - BHEA - #
B XCDRDOER - A - FRUABRETH S,

ARG R (POBICZY) ~BRE GHRHICZ») T, FLIRAFU T
€4y 7 THY, A A - REAGREZZHAE LTS, RFHA I N E
AL, O TH B, HAHRGIXIE L A EDRHARIIE DS & LT ARG I
BEND, MEAZIKETCT, AROTICEENTVEC EHE, BERZMAM
GBIV, R E DD THETH S,

AEE/E EROBSEIREGORIMAT IR > TR BEHTICRD, &
Te—MRICK DMk L%, ZLTIRGEAGOL DX, KHY)INREOEARD K SIC
PEAREEOHS 2 b, EHIZE S ERRERE L EDbN S,

BN CHESY B L BAMICHEHENELT By, REGOREMLUT, MG -
BMOREE LR G D, TUTIBICRBEORERERROAELNZGD, A
AL LA 55, MG HANC D, G- BER - BRIKG 75 E OHRAS S
DIFET, BELZEICHEATVS T EDZ,

|0 O (A =

II. 4.1 i HAIE WA

BROREMEIROOMOHZREL, MR ~TROBERMEMEN 572D, > hiE
DR EHEREADREOORMAIC, BERIOEVIRETHAL TV 2 ONRMIN TS
%o AEROILIHTITWVE L, IRKEERRIT, ARTLEE BV TE FAhLR
RS HETZEMHZRT, LhL0WITNOLEICE, WREEERT  Lidxwy, &
RO FHFE I K CILEIBICIE, 18K 10 m G OEERE - XTI ZA PR LIELE
ROS5N, TREREHEET ZNERBL TR UTEROTLEICE, ZREZ
EDTATVRE BN %,

BN BOCERO TR I Mk~ RiiE, BIE~F ARG Z R L, I
LRI & L TRdt - AV RN - RiEA - BRERVEO SN, M ROBIK -
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WRAEEDND D, BV EARFEKE LT, SAROmMPE TR EERE@EICED 5
NBH, AEOIEEICIMN S I > TZORERML, IHHIcEVTREbHTY
LB, MO TEREKIYNCIRNRS LT, MEYOMRZ RS 5 5a N EET
HBN, FATBHANOERTERHCRESHELT, A% - REA - AERZRAFY
FAYIICUEBTEHEALDH 5. REOREBNFEOLVERREETSL0HE
Vo iz, LR UIERA XSO RERBIC, FHERMUIER 22 72870 & 5 W Ik TEH
L7zEn iR 5Nnb, TONE L DT EMOFMIHRET, mE ORI I
AR IRANGFIET 255020, £E LA E TR TOREAITRAHHLZ R
U, FilOZEEHZET2EDTIE, COMNORGEE, Thze b BHlE
T ORMREE L I RNEHE TH - T, DOPIROTT A E v &, ke LT
HUTHZ, REAICTOX D BRIERDSHBICRD 5N B0, AROEER, R
MO EATH > T, LTIV, AHBERD, #ibd 5t OS AT
2LBOENEL KR D, ARIZKIKDEDNLZ NN, FEBRZIRDZ2EDEDH D,
FARTED B WVIEH DR /RT T ENEW, BERHIRER @ T HIRIHiETH 5,
LIS DS A BRI OB T, FAROED LD S EWVA, DEDMR
LZzHEEy, AV EANEDLD T EERD, KENKELE>T, PROAE
BOL AR L, ke UTERPIREEO SME 2T 5, BHEAIEHT
WURE ST, ZOHLEIC 2 RINEEHZ Rz 38T, MEnaRmmaznrL,
FIMCEEIN L7z ODBRD SN D, GIIEIIRIEES 2 WIEE e =T, A
B Emam A AT, MEmAzZRL, BERMLEZZETEOEHD, 2
8D 2 VEREARICRAF) T2y ZICAEENT WS, A EAMMSEY O
bR7ziRD %,
TBEEROILRICIE, HRNE AR > LiIROF s MR 5 h, T OikY
TREEROEMHREZEANGOREZ WV, Tz, REALFARERKEZ L
L, &S ZOREMZ &/ T 5,

II. 4.2 KEYEkHA

T > ICKMAYHMERA & Lcd old, KEYIHFREZ Tl & % ik —Hic o i
L, WERERAEZFE LT 2502 LD THSEN, 77 LD AT KIS
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I N TV, 7DD, (1) KEYII - BIETREORER Y #RE 5310 K
W, (2) WHETERSRO LRI, (3) KEYIRIIHFRBORIR A #RE 9 i
KD bk, O 3K TH S,

TNEDORARZIEEL TOT, EEICHEMORFRZBST 2 2 LIETERVD,
BRI AT, 3HNRENGTOZERAEE, RIS RS D3 m N 5 % Vi
ZORC T BT L, BRUAHEMELICZPOMERZHBD, EEALITNT
DEDOWMBLOWERERETH B L, HEDHMUIRHMZR > T3,

(D KEYNI - BJNEFREHLLIIC RS N2 KAYIMERAE, SRS 5 O L
I L, fthod 2 70 Ak D & O KO B AMICZAEN B %, MR RRARE & BT
BIGIRTHEES 270, T DRI —RICHN AN 2 H9 %, Al b0 S, R
R ERIERA « IR ORISR RHER S, B KO RS EH QORI EEHER S O
3FKENS, LHL, TIN5 I3HERZBDOBDOM LI 3 EhZETEDTIRA
<, HHERMEL 2 fdREEZ2 /R L, ZN5 DEICIZW AW A RZE SR 575 % KD
EERDHICRD S5NEHID, 3HMOMHERHROS BT, LIELEBIHEENZ D,
PREFTRL R ERER A, RIS IRH GRITRIN ERHER A B £ T & D EH O ORMIKLmE
RHEMEIC & > TEBMNTED, % 2EHOMIZ, MHAIKRAFEBZRL, $LL
BHREDRIEZHAVTWBHERETH S,

HERDPBRICEEL, e LTHOOOHZ R %, 8 NCB VT, TEREKL
idas s hVEA - BEAG - BERTHD, MICBECAPINCSEEDENDS, EfE
ROBEGH, KIROLKE, FEWORERE EEIC, SHAMERE T IENHEREL,
LI LIETEA 7« 7« v 7 BRI R Z R T C R TH 5, RERIIEL
AEDEDHHETH 2N, HIICHERMLERZRZI TN b5 6085 %,
FRORGRENEE LI ENEETH B, LRICIAET 2 BHRMEA T ILNA
FREZZZ LTV D, BHRISGE S > KIPICFRET 2 DBOREAR, WA sX
MEIEXOMBE -T2 DNZV, TN ORERZE AV EAMNED, FicTh
WELFGELT, BHEA - A BEREZRAFV T4 v 7 ICABT 5, BERTHE

FE1D  cofhiEici, HERICRT EDDIENMCE  ORIEMED/ NGRS 2 VG NERDAAET ZH, Th
SIFEMEIC 72 5 D72 I X FICIERIA L T,
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WEazRLHHTH S,

IR AR ERHE R, LR ORI BERHER S ICHN, > hENAE
{BBEERHO, PORENOBNMETZOT, P> FVEAEET S, hE
MR > KEVWEDICIE, AERDDVEBIET2OVARTRD SN S, HH FcBW
T, 2hE L THE~FEBALRMZ 29 5, EEMEEME AR - AV EA - #
B - BENBXUAERNTH S, MEAINMUD 2 ERERT. bbb, BRE
T IVNA DRF R IR RIS ARG, IS EARAZ RS, 2o REiidiE
ERHUERZZ, 2 WIIEOBERMTHEL, LIELEZOHEEBICZOME
HOBEBIA IR > T, HIBIGEVAZRIEEZ SFHGEL, TOFEORENEDIE
WRKH L T2 0, FCEAHEADTIS 2 W0IE LIELEREADOIERICE £ 720>
THRETDEICHRD, HERDPNEAPTICHBNAZ CRET 2 EICE, AZER
DIGFET 5B % WVERIKIC DT 28 OHEBORENFE 20, HFICKS, O
ERNEHICKRELFETBHAOMENE, TRTHBTH B, HERCIE, D
EMNCRHEA LI EBRICBIEL TWE XS ICHA DML 50, HEeDmNb,
Pixd L 20—, MEALHEGDZEDERUKEREZRZEDEEZI LN
%, 5B, MEAEMMEREMNEEZRT, ARG, MIEYOMBRZIED 51
HAZEOE D&, IR & S5 S CHRRISGE VR Z RT e D LB %, HEikZE
REI5E08, FUHIMEMOMBRZED Tnd, FEENTEREON, REA
EDRUCIIVANA FZERLTOIHEEDH D, AIEIGKLIRT, BIREEH 50
AN RT %, RERZ > RKZHUTTABATHHREDONZ 0N, &bl
BRREAICED>TVBEDEDH B,

et B L O HRI M SE RHER S &, IR TRB O B ERIRAE RS 1TV 548,
RS> {AUEHUROREET S L, RIRTRDEZHAEROROZ VL, BXU
RRCME 2 RS 2 L9 2 a0 H 2 T &, REMRMTH S, i rT, HIE~F
HIEORCRMZ R BRI & UTaE - AV EA - BRG - RER - AERD
Ho, MHBROWBGEMNZ S, HERE BRO KA Gk mERHEREHRDE D
RS RED, KEPEIREA L GRINZEGZRET, BEICBRERL LS T
HHPICBEALZD, HBVEE OB X RIREERRTHED SV, GF - Y
B« BEROBEEE, KAGHK G ERHERSOZN 5 & RENR,
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(2)  mHAER A OIPbixLEKIC 7349 2 KMYIER A IS, EICRdE U KM
YNIHRREOFEHD S 5, KHEBIUCRLBHBDOE DICHY T 5L DAY
%, UL, HEMHBOBRIE, BHIKENAROLDICHSETE AW, &b, il
{ERdE kL g BIbEICIE, LI LIRTTHHER S Z 07 7S A FERPED 5h
%o

(3) KA FEEORARF E T OItw 25 & 5 HAElIc, SiRikzexl
T s 2 KMAYMEREAE, ET, Mk, BRI OmERERAICEY 2, E
MR UTE R, kR 7 o)V A I ERRFRRaEf & D, &S5 Z2E LT
VB IR O IENERTH B0, T OERDEEORIRTKETTICE, E5ICH
HOAER G D/NERDERD 5NB . TN5DEAIE—MIC LRI 72 FriR RS 72 A
LTWT, WIRTHZEEBXTE | mm aTROMBIODEIE L TV 2 mik E0%E L
LCHEFEN%, EFCEBWT, BLTEAR, KRRISGEWHEZRL, > ke
29 %, KRAIKHNZIRME R, BEODZORMZE S —E DA AENS
MAH2 T L, RERBICOAERD MR 2R LTRSS &,
CIHKLTWD, FAEDD BICE, TOXS Rz RTEODIEMNT, >
KEOAYE - ) EOBXUREA, $20IEEEICINEDEE > TEUKED
RS> HHOES D, MRS N, HDT OMREIN AL UTE S HamIRIc
FELTVDEDONDH 5, MRIMICEERBXUCAZERDREELT, FLWITHMNEZ
KU, REDORHTH 2T IRMIEZIER L TWa, EEMEEEYIEA% - hY B4 -
FEA - RER - AZRBLUCDROMRATH S, A1) BAIIS MR O k72 iR
O30 L, BB OMBZIED %70, HRINKESFEET LD LEND
%o KD KHYNER A DAY BAIKKRNT, MARGHENHRZSEEMNZ V.,
FEMEALDOHICINVAAA FZIBRT 5 DONEEIC NS, FERAEZ IF
ET, FNSERITVHERZ#E S, HERIEME U BRERNCHE > T
£ %o RIABRNCIE, TN —EMHHEROHERAICED > TVBEDHHD,
AU DO KR YMER S I IERD S NENT L TH S, ATHITIEEIRIEESD 50
EEEENFE L, BERNE® > AR ZH U TR Mz Ed %,

KHYMEREE, UIELEIRIE 10 cm ANOR T Z A + - 775 A MIRICHba b
N5,
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II. 4 3 HEMER S

AR Y X U T O 1 13R5) ORSIRF BRSNS i L, S Do
HE X LRI 72 72 B DV EHITE Z TR L T % BEIRE, HRIOEFRT, 2RI IR
ENRHEN, RIEINDEELTRELH 5, TOIRMEEED T, B h
TERMEDORILEE KIRICBEDVT LTV EHENZNE S THD, FIUCE R
EHBVIREIERINEZ L DIAALT VS,

BN CrEERIRERZ R L, RRAOD 2 WVIEE QIR 2R e
EH 2N, FIRFGEIEE FTRARTERZAZL, RN EY 1 7l IREs
ROEND, ANAERERMEMMREICE L, TEMRIE a5 - fHRA « BERE -
AAT, T2 ANHRNE (RO 5N, ARBICRIEZ "I LbH D
N, —RICZORERI DD THITH S, REABHHTH S, HERHIP > Bk
ZHUTREZREL, SHEAIC—HZELTVWEDEH 2N, —RICHHT, ELA
EDGEF A azMHEoTw5s, ANARROEEANATHS.

II. 4. 4 /WNEKRZ T IERM S

CNXTICAE LB AL, ERNAWEHEZ 5D THOm LTV EDTH 2
N, TNHDEMS, FIHEEIIC KD RO N TS 8D, H2WVIEAET
RE LS BERKRONERZIZL TS ED, HFEACEDENS, MEXICIX, Z
NSD/NARD S EORKNEEDZALALTHY, $hbb, © BIRITEHD
Tt #E R 25 (G), @ KIS0 I R BV T, )
TEEAICE DI T ENZDEREIT DA (G, @ KMYICMHLO K& HF
NMEAIESOERE (G, @ HHEYNICOFbIO R 1K) IERE GEEILT) 1o
55K (G, ® KigHKE RED I I K&/ RFIERIRIC R4 019 2
ik (G, ® HBWVIE, KK KT TS 09 2 517k (G,
TENBEITENS,

BR Gk, kL, RRICRIRIORERERPIRCA D 575 % AR IR R
2RI %, BRT, Ak FEA - AERDRDOSN, ichEONYEA - V)V
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VRO EDNETEND, BEAIGHEECHEMNCRTINE 2R, RERHIS T
ZRL, HTINarZAET 0N, K, AfkRIciE U LIERHIARIR
DI EYNRED NS,

ER Gy I TPRL, IREB~BEREDEAT, — RIS ER IREEZE > T0d, B
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(Abstract)

GEOLOGY

The area mapped is located at the southern part of Nagano
prefecture, Central Japan. The Kiso mountain range occupies
the middle and western parts of the area, and the Tenryii-gawa
(river) drains from north to south through the eastern part of
the area. The main part of the Kiso mountain range keeps 2,700~
2,900 m in height. At several places more than 2,600 m high,
the cirques formed by glaciers in late Pleistocene age are seen.

The mountain range which occupies the eastern marginal
part of the area is lower in height and has rather gentle undula-
tion, comparing with the Kiso mountain range.



Recent

Pleistocene ‘

Late

Paleozoic

Ryoke metamorphic rocks

and granitic rocks

Table 1

Alluvium
(Forming of cirques)

Tenryl gravel (Upheaval of Kiso mountain range)

Porphyrite, diabase, and felsite

Kisokoma granite
Inagawa granite
Hissori granite
Otagiri granite
Ichida granite

(Zone of banded gneiss
¢ Zone of schistose hornfels I & 11
IZone of biotite slate

Diabase (meta-diabase)
gabbro~quartzdiorite

quartz porphyry~
T granite porphyry

|

Paleozoic sediments (Alternations of clayslate and sandstone, conglomerate,
chert, limestone, and basic tuff)



The area between the Kiso and Ina mountain ranges forms
the Ina basin, being covered by the Quaternary Tenryd gravel.
The Ina basin is well-known for the existence of extensive ter-
races. In the Akaho sheet-map area, however, scarps of the
terraces are not so clear, while they are quite clear in the southern
neighbouring lida sheet-map.

The rocks of the area are composed of non-metamorphosed
Paleozoic sediments, metamorphic rocks, granitic rocks and Qua-
ternary sediments. Geological sequences are summarized in Table 1.

The non-metamorphosed Paleozoic sediments which consist
of alternations of clayslate and sandstone, occupy the narrow part
of the northwestern corner of this area, and border on metamorphic
rocks with a fault. Their geologic age has been thought as late
Paleozoic, but the detail is uncertain as no fossils have been found.

The metamorphic rocks and the granitic rocks in the area
constitute the northeastern part of the so-called Rydke zone, which
streches on the northern side of the Median Tectonic Line
through Southwest Japan.

In the area mapped, the metamorphic rocks can be divided,
according to the grades of progressive metamorphism of clayslate
and basic tuff, etc. into four zones, i. e. zone of biotite slate, zone
of schistose hornfels I, zone of schistose hornfels Il and zone of
banded gneiss. The petrological characters and minerals of rocks
in these zones are briefly shown in Tables 2 and 3. The zone of
biotite slate which represents the lowest metamorphic grade,
seems to make a gradual transition to the non-metamorphosed
Paleozoic sediments in the northern neighbouring Ina sheet-map
area. Consequently, the original rocks of the metamorphic rocks
in the area are considered to be the Paleozoic sediments, which
consist of alternation of clayslate and sandstone intercalated with
conglomerate, chert, limestone and basic tuff. The above-men-
tioned metamorphic rocks are intruded by granitic rocks at many
places.

The granitic rocks can be divided into several types according
to their rock facies and modes of occurrences, namely, Ichida



Table 2 Petrological characters of metamorphosed
clayslate of each zone

T
i

Associated minor intrusives

Zone of scl'xzi:t%eseof schziggese()f Zone of
biotite slate hornfels T hornfels T banded gneiss
w0
§ Very slightly (sl_ightly) schistose Strongly schistose
S | schistose schistose structure | and banded structure
5 structure structure
=
© | Appearance of | Brownish Considerably Abundant faults and
.2 | very fine luster color disturbed foldings in small scale
£ | of micas and aspect
% | occasionally
g}; spot of biotite
S aggregate
Quartz vein in | Quartz vein in | Occasionally, In western area, of
microscopic microscopic quartz vein, Tenryt-gawa (river);
| scale scale | tourmaline- quartz vein, pegmatite
8 micas pegma- (showing ptygmatic
o tite and musco- | folding), muscovite-
- vite~biotite biotite granite(Otagiri
k= granite (Otagi- | granite), meta-diabase,
4 ri granite) and (cortlanditic) gab-
s bro~quartz diorite.
=
g In eastern area, of
“ Tenryli~gawa (river);
e quartz vein, fine grain-
5] ed biotite granite,
and (cortlanditic) gab-
bro~quartz diorite,
g Imperfect Nearly perfect | Mosaic struc- | About 0.5mm in grain
£ | recrystalliza- recrystalliza- ture of quartz | size of quartz and
@ | tion, tion, and and feldspars, | feldspars.
8 | except fine parallel arrange-| and parallel
o | crystals of ment of micas | arrangement Irregular grain size
o | sericite, and graphite of micas, etc. | and sutured outline
& biotite, etc. of quartz crystal
2 About.O. 2 mm occasionally.
e in grain-size
Q of quartz and
= feldspars




Table 3

Minerals of each zone

Metamorphosed clayslate

Metamorphosed basic tuff, limestone, etc

Quartz
Plagioclase
Microcline
Chlorite
Biotite
‘White mica
Andalusite
Cordierite
Sillimanite
Garnet
Iron ores
Graphite

Tourmaline

Zone of
biotite
slate

Zone of
schistose
hornfels T

Zone of
schistose
hornfels IL

Zone of
Banded
Gneiss

Quartz
Plagioclase
Microcline
Calcite
Chlorite
Epidotes
Micas

Colorless & Pale
blue amphiboles

Pale green & blue

green amph.
Green amph.

Clino-pyroxene

Garnet
Wollastonite
Scapolite
Sphene

Present dominantly or commonly

Present a little or rarely




granite (fine- to medium-grained biotite granite), Otagiri granite
(fine-grained (garnet-muscovite)-biotite granite), Hissori granite
(medium-grained hornblende-biotite granodiorite), Inagawa granite
(coarse-grained hornblende-biotite granodiorite) and Kisokoma gra-
nite (medium-grained hornblende-biotite granodiorite). Besides
these large bodies, small granite bodies or dykes are often seen
in the sheet-map area. The mutual relations of these granitic
rocks and the genetical relationships with the Rydoke metamorphic
rocks are still remained uncertain. The characteristic features of
these granitic rocks are noted below.

1) Ichida granite shows rather homogeneous rock facies on
the whole. The plagioclases in it have usually cloudy, sometimes
altered calcic cores which have generally the discontinuity with
the more sodic mantle part.

2) Otagiri granite occurs in or near the zone of banded
gneiss. Muscovite, garnet and sometimes sillimanite are seen in
it.

3) Inagawa granite occupies the broad area of batholithic
scale and includes many dyke- or sheet-formed, dark coloured
xenoliths in it. From the results of the observations in field
andunder microscope, it is concluded that the original rock of these
xenoliths is diabas is rock.

4) The main mass of Kisokoma granite shows rather elongat-
ed form, and its long axis runs N-S, obliquely against the
general trend of the metamorphic zone in the sheet-map area.
Basic xenoliths are rich in Kisokoma granite.

The Tenryl gravel occurs widely on the western area of the
Tenrytu-gawa. It is composed of gravel, sand and clay which are
transported from the Kiso mountain range composed of the granit-
ic rocks and metamorphic rocks.

In the area, there are no ore deposits which are worked on a
large scale.
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