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Age and tectonic development of the Plio-Pleistocene sedimentary basins along the Median Tectonic

Line, Southwest Japan
Kiyohide Mizuno™

Abstract The Plio-Pleistocene sediments are distributed along active fault system of the Median Tecto-
nic Line from central Kii Peninsula to Shikoku, Southwest Japan. Those are named the Shobudani
Formation, Yudani Formation of the Osaka Group, Moriyama and Dochu Formations, Okamura Forma-
tion and Gunchu Formation from east to west. Each formation consists of a sequence of fluvial or
lacustrine deposits.

The age of the strata is estimated to range from the Middle Pliocene (ca. 3Ma) to around the
boundary of the Early-Middle Pleistocene on the basis of magnetostratigraphy, fission track dating,
plant macrofossil assemblages and the correlation of widespread tephras. But 3Ma as the lower limit
age is not exact because it is based on plant fossils data only.

It is estimated that small sedimentary basins were formed from about 3Ma along the Median Tec-
tonic Line, being separeted from the basins around the Osaka Bay on the northeast. The new
sedimentary basins widely developed from about 2Ma and continued till about the end of the Early
Pleistocene, but after then some parts uplifted. It is not clear whether the present depositional areas
were defined at that time or have developed later.

The northern or southern margin of the basins formed during 2-1Ma are bounded by the faults
whose topographic features are not sharp. The time of the faulting was examined in the Kinokawa Val-
ley area of Kii Peninsula as an example. Along the faults angular gravels belonging to the Shobudani
Formation have deposited. The upper part of the formation has covered the fault cutting the lower part
in the east area, while the upper part conformably overlies the lower part and is cut by the fault in the
west area. Therefore it is estimated that those faults were active at nearly the same time when the
sedimentary basin developed.

Key words : Plio-Pleistocene, sedimentary basin, Median Tectonic Line, Shobudani Formation, plant fos-
sil, widespread tephra
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Fig. 1 Distribution of the Plio-Pleistocene (pre-terrace) sediments around the Seto Inland Sea and along the Me-

dian Tectonic Line.

1.Sekinan and Oita Groups, 2.0zu and Uchiko Gravel Beds, 3. Gunchu Formation, 4. Saijo Formation, 5.
Okamura Formation, 6. Onomichi and Sayo Gravel Beds, 7. Mitoyo Group, 8. Moriyama and Dochu Formations,
9-12. Osaka Group (9. northern and central part of Awaji Island, 10. southern part of Awaji Island : Yudani
Formation, 11. Harima Basin, 12. Osaka Basin), 13. Shobudani Formation.
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FLB RO IZEERFEINRIBIC oM T 5.
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Rege ) ZE DML A 2 WE L7205, o2 E5HHED
BE#EMTHLEERONSL. —F, HMHAEBREI
B2t 5, BRBE SN TW2 v b EREF O
REDS, BAEHFELRTOEB S DARB ENS 2
¥ & a4 7 (Metasequoia glyptostroboides Hu et Cheng) ®
BEPEL LRS- G§R] F). ZomBixdiamsic
HMLT+rEEZOND.

4 &

FIRE/AMART, VST, FEETELICS 3 5K
FJ8 % 8 U CRIATRE L IP8. S5i5 (1958) 1 /MR ET i/t
WA T LB ARE L 2R REAICE ) KB
LT, F-RE(19732) X TR O RAE & ALk B
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TR, 1988)%%, IR/ AN
VIIARRE (EEIED, 19855 LTWna. Fhb
BE L LTHIEOECHERY T, M@ L2 E4ke LTwn
5.

85 - EFROMILE ZOEA

RORMERERIT VI HT AEE - EROENE, K
AW a OELIRR, METLTF 75074933
Yo bT oy 2 HERIE, HMBEEEEROT 79 0
EDOMET 5. WK S 4 4 X — )V iE Mankinen
and Dalrymple(1979)12%£ 5. T /zxflbp i & 74 24
#ig L L CRBRAMICON T A RKRBEE LV HITA.
OO KRB, KIIK, SR, Wik
PSS SN, FREERME D SRS Tw b
(Itihara et al., 1975; WIEIFH, 19867 &). Fofbici
PRI G T 5 M8 (KB OKKER:, )5
AN FE RO = 2B, NEBHREORSBY, LS5
EREHOWERE) LML ZER L. CNSOBEDE
#Ht Fig. 2 R O Fig. 3 2R L 7o,

1. KREEPMERICE S X

WL DPORIYIE, BT S EHTHE O S 5B I
B B VIFHATIE D SR L, Fn <oniEHLL<
WHLTWA, REEHTRZNS DERBENDH L REE
L2 ENTWAGHEIZA, 1986 ; Momohara, 1992
&) TNEEEIHRETLS. FRFROHEY D
B LHE OB, LEBICATRBETH S LIRS
WS, Rk T AET 7 IOMMEREDbELE, Z0
FRHICIIRE 2 ER L WERDNS. T, LTk
fiEV O DY OWIE, MBIV T TE R
THbHILRAIRET L. LBEAYOEHIRIE, B
FIIHTT-10TT RO BB THEE ) K S5 R &
& TR 2MHMESE VA, KETEFOBES
TSN,

7 % & (Liguidambar) 13, KR Tt #H ™~ 2 Em
(3.40-2.48Ma) DI H 72 ) THB LTV B, F720 )
VI8 (Carya) 1 & SIZH ORI I L 7= W B PE A5
VSBHAE T 2 v (DL Momohara, 1992). 7w E R H Y
TIE G R ERE O T, K TSR D
AT R R T EE OB LT 25N T I 557 3 5 B A
R\ TEE(ER, 1948), RERE RO KBRS B
F& (Miki, 1950) e O % 1 1. 0 g: WY o s o> 45 v 8 A 24
(AR, 1955) 5 LTWA. 7Y BIXEENREHIC
DATAHBERBHTIZT Y R L L FNf f Ry
F(1.87-1.67Ma) &L D DOREHD S HFER LTV 5 (T
BEMNFGRIE 7 V-7, 1977) O TEE*ET L. L

7 LE SIS T30 o s B T, A A LET
LLPEEIPHONATWEVWX <3 X ¥ & (Nyssa), &
V) 2T HH T B (Melliodendron) 7 B BEH LT 5
(=R, 148K UHE - KEFORAFER). HoTIh
5OMBEDOFEMEIMa G TH AL B, b 5
EHVIROWEEMN S H H0%, ZOBAIIEA L I U
=V (Pinus trifolia Miki) 72 E D& 4 T OREW LD
NB(ZEAR, 1948). BZLLAMa kD EL BT EIE
TwnwEEbns,

RBETIE, A X755 (Pseudolarix kaempferi(Lamb.)
Gordon )i& 4V K/84 A Xy MBET, F/2x¥vaq
7 & (Metasequoia) \ENT 3 3 4 X F(0.97-0.90Ma) &
MBI — 7)) 2~ X ERAEREE5(0.73Ma) & @
FHH) DBET, TRENHEBTH. —F, bAN
F & 3 (Picea maximowiczii Regel) % F g 7> T3 ™
(Pinus kovadensis S. et Z)IZF NV KNS 4 Ry F NS
ANV PEDHBOBIES- Y SHBET A, £/
JIVIBTENTIGARY MDOETHIY %BIZFNR
LD THRDBHED S A A 3% 7 )V 3 (Juglans mega-
cinerea Miki ex Chaney)7s, bFRIDB#EN STy V2
%7 7 2 (Juglans mandshurica Max.) DSHEH LT\ % (L)
+, WEIZ 2, 1986 ; Momohara, 199272 &). A5 D
LA DMEDLEICL 5T, WBOERERET S A
TE5.

EHARECIE, THBOTE»SA X I I YIHEH
THH, TRLY EICEA SRR, F25 a4
TWRTEHE?O EREOTEME CHEBNICERT S
B, EEE R OMBIICEER LA h, $7-
o TFartrTaIHED 5 N5 (Momohara et al.,
1990 ; KEF - B, 1992). N6 v 5, BEABTH
&6 EERB I T OFEMIEA2-0.8Ma H & £ 2 5
na.

HRIBLOIEA XA Ty, BANFEI, A¥+&a
A THEH LT 5D (Miki, 1957). F-tREEBO—HO
BN I AT I THERLTWEDL BT
DW|E R, FUBOFIIA XH 7= DHET AHE
EDVHBEHRLNE, TLEHBREVB LY L LALIC
HIHHAREENG . RSO EIIMTE - g
(19812 & 57 7 5 DIREHERIE L RATH 5.

FMHBE T, THASA a4 THAERLTWA (S
1, 1958). F/HAFNF IV I, BEXNFEI, X ¥
AT, TN INBEOHL PTR VR
HAhoEH L TWwa(Miki, 1957 ; FR, 192K 0H
B KEORAERER). A XF S ViEHEILTY
VI, KEBOFEMII1.5MatED» S 1 Ma & 94
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SRR T

LB LW lIc RS E AL NS,
PFFHEHROERIOATLMBETIE, 1XHT<Y
ETEHPOOREHR LTS, Fhxskal 7idED
BT HRDON, EHTIIANTEIER TS
(KEF, 1987). ft-> T, FOHPAIZB L #2-1Ma td
EHEREND, TNERHIEN98)ICE B, 790
BT ERE - HHESE R C & e aEft LT
H5b.

2. F7 DXL

WP PRI A & O T, ZHOEE - HHRKIcHk
S 5 FERLEARE, KIWKE % 7 DB & HR I
BICEDSNTHIE L7, SN ETF 7 5 OEGYH
B & KW 2 R OR MG OEHE % Fig 4 1R T
ENENORB ORI A, ¥ v 27 KILIKE (CKIRAF
AR TTEHM) UAHI B £ 7213 F 0l TH 5. i
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Fig. 4 Heavy mineral composition and refractive indices
of glass shards and orthopyroxene on some correlative
tephras. Ho: hornblende, OPx: orthopyroxene, CPx: cli-
nopyroxene, Opq: opaque minerals, Cm: cummingtonite,
Ot: Oita Group, Sj: Saijo Formation, D¢: Dochu Forma-
tion, Os: Osaka Group, Sb: Shobudani Formation, Gc:
Gunchu Formation, My: Moriyama Formation.

Y9 8 A N OHER — & DFHT & A 7

WHRMEEEIIEE LU TCRIMSS7T(HH 7 4 v > a ¥ -
Moy BN L o7, TFNRFROF T IOKI
T ADICP B HTEGEIN, 1990)12 & BALMBE
% Fig. 5 127”9 (AT 1E R F RSN AH R 5k Br T
W& B) dihansg s 7 SHMETIE, EHPHEESE
PWEROKIT T 2O bEMBUIEN L, /K055
ADERE, SHEREDOHFEHZ SBEULTHT, £

NOEE—T 79 THAWREEINE . UTICHEh
BT T IWIDWTHEIRT 5728, ¢ CICHREIN TS T

T I OWTREDOEAFIFLEIT AT 5.
B/MKURBEREENET TS5

KRG R T 5 &V K IL K (Ttihara et al.,
1975, F, 1976)RUVFhEFM—BELEELZONTVD
BREULKIUKSE (it - IR, 1967) it s s 575
LT, REEBORBUZEEE T ORILIKILIKE (FF) & 3%
IR TSI HRAE 3 5 BEHF KILKRE (T & - ZH48,
1989) %% %. MEIKILIKIE &, FEETHE S 54 L,
ZOPAEBIETE BRB OKEFIE2, 1990) EEBO & L5
THhhH KBIX, EEH20em T, KEGPETHH T
ABRINKPS %A, INOKTF 75 3EHHE LTE
WAPA, A, HEER, »I v RAEE
R H 5. B kKRB OREMIE, FV A A
Ny PETTA-RIIABEROMICH 5 (HFIZ D,
1984).

rh-T 3 KUK E LB A LR
ﬁ*@mstkmmgu@f1%wam%%@ﬁm
Eﬁ@@%ﬂkmrgﬁﬂﬂkﬁﬂméné 5K
HURB =S $ 5. KB, BERB
([ - 981, 1981 ; &iB1TDy, 1992) LERD & BEICHAE
L, 8Ol U7ARILIKILIRIE & L7 B Th B L # 2
LB, ETHEREAHTH L. ESI1EH2m T, K
HExEL, MAOrT ZEKIWK»S 425, Whsh
HEKILIRE L, BEYNTIEAEHII V7V BER
LAEVIFH AR - TV, ZOEHWHR LD
T IO THTHY, sFHOFERBRE L W7
7 TN 8L 4 XY MR DREHE L b B HS R
Tl e,

BHRXUKEBEXMEEhETFT7 S

K& # G of8 B ALK (Ttihara et al., 1975 3751,
{%%Kﬁwéh%%75&LT%%%@kWEﬁ¢@
AERRKILIKTE (KEPIE A, 1990), EHARE TIE Ic#k
ETHEHES 1 (H3EL) KIUKE (Momohara et al.,
1990) R OVHAR 1 KILIKTE (KEF - IR, 1992)%%% 5.
FAE 1 KINKE DAt o H i 3 TICBEAR I A (1989) 12
LoTHBENTVE., ThoDF 7508, k-
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Fig. 5 Chemical composition of volcanic glasses of tephras by ICP emission spectrometry. Fe;OsT means total Fe :
as Fex0Os. Analyst: Geotechnical Laboratory, Bishimetal Exploration Co., Ltd..

TEAIKE— BT RERT, PHIC7 AFEEEL
R ORI REL L ABIH B L V) M
D, ZOEH)REMERT T 7 TiMioBEIZIZMO N
TWwhv, BEKLKEOEMIE, AN RN A2 |
DELTHEEHEE SN TS (HEIE), 1984).

EIRUKRBEMIESNET TS

KIRBEAF OV > 7 KIWKE (Itihara ef al., 1975 ; &
N, 1976 % Kb s s T 75 & LT, EEgEd
DFEAME 4 KIWKE K OHAES KILIKE (KE - TR,
1992), TAERE O LAEXILIKEE (KEF, 1987 5 BF & -
SR, 1989)%h B, ¥ r 2 KIKBORBEII NS 323
ANV MIHET B EEZ LN TW 5 (Ishida et al,
1969). D7 7 7 b BEHHEC T 723U A &
AR (R OMAHLERS, NTIIANY M
2B EEZON, ERAFNERO—HLHHbET, L
It E s,

mmmm%aggéna;7a

KPR B R o 4K LUK (Ttihara et al., 19755 FH)I,
1%&&%%%%5%7?&5@,iﬁgmmﬁﬁﬁk
WK (AR Fm), T4/ o il 36 XOLK R (BRITE 2,
1985) R K53 g B v O EREF R A B (KEFIT A, 1989)
MdhhH. BEEFKNKEEBRWET 79 05T T
WHEINED(1991) THERLENTWE. ThEDT 7 T,
WECOPLEVRLDIESHem OBPMAKOEL 55
MaERd e, MERTLLTBOT 7 A2ETH
AR RDIRT T ANS N LM TH S, WKILIKED
BALIE 7 ) 2 v X IEFBRBIPICAE L (Torii et al,
1974), F 72K EEZE BTG U7z dERchs 158 & o B
(Itihara et al., 1975) 7% &0 6, FOEMIEH0.6-0.5Ma
LHEEESNA.

ZDMDT 7 5D

AR OHF O CRARE ) KILIREE (KEF, 1987)1%
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ZERHPO BB KILKRE GREOR, RAF)ITHIE
ENTW5D(KE, 1987). F/-EBHABR LEHEFOH
I KIKE OKE - B, 1992) X KRB R F 0 /A H
FHEAKILRE (F), 1973) It sh, £ 0HEALEH
0.3Ma & HEE ST A (KEF - FH)I1, 1991).
3. Z4var by UERMBEIIOVT
HHBEBIE R T 7 5 Oxf & 5 I KEREW LA O
HARFICED L, KHTROONAZT 495 - b
S v 7 EfED D IZ1E, Mankinen and Dalrymple(1979)
OEHERY 1 L A7 =V, 6P LEVERER
753" Shackleton et al. (1990) % Hilgen(1991) O HiEE A,
FALA =V HRHEBEIZLTYH, FNHLDHDIIHT
WEHELOPL L THhbEELZLNS(Fig 25MK).
e 2, MHEKUKBORBHEIZF IV FNNL A XY D
BELiZH2h, ZOFERITHHBRS 1 L A7 —IVITHE
9 & #1.6-1.7Ma & HEE SN B DY, BEAXILDKE IZxF
a2 AZRRKIIKE OFEAfEIX2.5+0.3Ma(KEFIZ
A, 1990), EFEA 1 (2D ) KILIKRE O FEAfEIZ2.07
+0.36Ma (A, 1988)Tdh 5. HRHEER I VICOA
THHBIZEMRDIDFIZL DB DDV 02D,
TAvay e by 7FEMEICEY) B LTH B, £
DFNFTFEET HLEND 5.

RRIBERAVOHERABORER

ATBE Tl 7 B DX b % 12 LT, hoeiERic
Bo BB DOREREE X 5. T /28T NUERE
BIcBIT S, EEDA X - T LML OEES Fig. 6
WR U7z, KERBREE BN Oh B H R IFA(1991)
B OVET(1981, 1982), ZHER - FI¥E(1990)% 2 &£
L7-.

HYALAICESL E, SMafiDEREZEZ NS
HiE2S, #/E - i, KRR, FTEOBE
WA HELTNWB I LR b, ZFOEMER eI,
FBREAMERBEICBEDN TV, BEHTH-7-07 5
=0l L<bhohwv. L2 ERHTO, EFERE
& THEDEHY A5 L, ABIBICHIRME O @K%
BBERDH ), MAORFRIIINEK L A5 N5 HEHEE
AV =T 4 v H—LTWAE(Fig8). ZDLkIH%
FHDP S, FHEEERICR o CHRIEICHED S IR AT,
BB 2 D30 B T SRR SRR ICAFFE L Qs b A bR
B REEE T, PRI & BunERIC 3 Ma RIFR D HIE (5
ERBTHRTMGRE)PHA L TWAED, HwikT
BEBRNFREOKEF G SEIIELDITFLT,
FEHMRTEIECEATR R, ZOZ LR T
KFASET o CUC, TR 0 o 48 09 111 M0 524 B s

ca.3 Ma

Fig. 6 Transition of sedimentary fields since the Middle
Pliocene in and around the eastern Seto Inland Sea.

ST TIHFELTWAZ EERTEALND (BIFIIH,
1992). T O X H I 3 MatHD S FRAEERICH - 7o
Bz, KRBRLOHERE & 3T L CHERBE TR
ENTWEEZOLND.

KRB BRI A T 5 KB HERTMO—HD 3
Ma HOHE & A 5N 5 (HEIZA, 1986)2%, ZDHIZ
BERINFREEZZONAEEFEEIEIATY
T, HEEG A S A e R 2 AT L TR S A oY
BELTW I EDEHEN TV (R, 1966 ;5 [,
1978). #n 50, PREERBVICER S
INEHLERREH LTy, HAWIZHIL LBlowiT
HolbEZONLY, EHRREIILILRZ . 2B
KRBT - LIS bR SRR S OHE YD 5 (T,
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1966 ; [ - I, 1981)7%, bk 3Ma Lk hHH LW
WETHDHOKEIZD, 1990 ; =EIT D, 1992). —h
SOWMHEED & b o TR,

WLE RS 7 9 ORMIITHET L, 2Matl(H
AR & IV BN 4 Ry b EDFRBOR#IC B 7
B IR ) A & BRI ST C HUB AR LT .
F2 2 NFEICIE, BRI S8 7 < & b iz T,
2MatH2 5 BEHAR THBAHE L TVa L, HEI
TR TR, ZFUVENFE CEr SR LTV D, 72751
TR D HECHBAEEL TV AH DS Lk, &I
THEWEROBFBOTRS 2Ma e AD N A, Fide
HEDOFMEICE LTI, BECEE LTV BB
FRE, DIPLI LV EHEESNL, Ly L FRAHE
BENTORVOT, BETICE ) HVEROME L
154 5 W BT V.

KN EFRE T, EBWAREE THE & TEEANE L
TWb, BTHBIR, F491 FOEREEHE 4 55
BT, — T FEE I — K £ XDF o — b, R
FERETARBOLLY, ERFEL - TVA. [
DHEFERFAIIS, B OBBMRRL 5 T EE 2 5h,
Tt o CHRE B HERERIBE 2 4 AR AT V. o) ik
T, 3MatHEHERE LB L 2 Ma HUL R O HE Y
BThLIAEHRLNL W,

2 Ma 2 & HERE % 130 - #3813, WML 77 5
DIFHAHET X, % < DHIM - B B I R e %
THERELTHR AR, BEEBEBIC 2 > TwaE DS
X, FO®BICERBICELLIZEEZ RS, 1277 LK
2T HEIC I #90.3Ma & 5 & 45 8 i 2K 1L K8
RO HE (ERARRELRE) 5. KB LRI

G|

e PRIBUCIA S A 5 LBV L SR A L DA, H
W LR 2O,z L bbb v, 2728551210
T PR R E O MRS A5 I T itz B S
T L3N TH B,

f 2 MR EEINOTHR, FEEHELOFEER, B0
FE R L, WEBLCREEL, BAETOHRBE T
LEEROLNL., TN OHEEPVOED STEE X
72D, WTOEMRICETHERNZ LW niz k<
s,

HER BRI DAL & W EED & DBIR
—2/ AR EBIL T~

RSNV ORI O F 22 BRI, W
BOHAE LT T, 0 - EHHIE SRS ORTEIC X 5
TEDOGAPRRMEN TS, ZOHEER, HEEOR
BASHIE B & HHICEE LW A L xRl 5. L
TCEEHARBHAT B4 A% B LCRHE D
BRIZOWTERT 5. ZOMIBOWBIEEHIZOWT
FFIN(1977) R [ H - FJI1(1978) % EAFEL <A L Tw
BOT, I THMBEIR R RO E LTET
DFHE 2B~ 5.

Fig. 712U /2 I - L Uitisiod iy B ARRE [ % 7R L 72,
COWTE, EHABERTHE, THE, i
ST ON B, BWABAHROIMRIIE < WG 27
L, SEaBHEEHAB LB LTV A GTH, 1939 ;
%#m,wﬂi§w,WW&&.ﬂ%m#gﬁﬁuﬁ
T2 5 W 1 (il 1) Wi GEIFBH, 1954) 5 % v it
fath (B EWRE (Mg, 1973) & IIEN TV 5. FlEHH
SIS T DUIB IOV Tk, Ao —mic

Base level of Upper
150" member, Shobudani
m Formation

~—" Fault

NP ﬁﬁHﬂﬁmﬂﬂwgégff R
L e AN

It NN
Ch'\n’\atafa NN

it

S

..--“\\\&goo
: Alluvium and
Terrace
deposits

135°45'E %S

Lowermost m. \\\\\ Baslfment
b rocks

Fig. 7 Geological sketch map of the Kinokawa valley area, Kii Peninsula.
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EH® LN TV 5 (Kobayashi, 1941)DATH B 729, =
C TITEHARTE (FfR) &5,

T X E#HAREO—HOREHE (R THE L TE
&) &AL STV A%, MEE(1973), )1(1977)12 &
BEZOMBIIEMRRS L VITHLERE LTINS HE
WAESIZEDR WA, BMRE, ALRBIHNYT S
WESEHRE LB CH L. EHABORH & Xh,
FMBEMN 2SI TN D I EDBWITHE S NG

o o .
o o0 ol Rounded gravel dominant
]

Angular gravel dominant

H, 19839)BANEHSICEHNTAME L F UBEICSH
72 % (Momohara et al., 1990). > F b BHAWB 1L E #
A EMEETCEEM ST TN, TERB LY 3D
B E CHEEIN Ch -2k AL L. BEABTHE L
EEE L EERELFETIXERTH Y, FOEROEMRIT,
NFGIFANRY N NOBRIZHILHEEZONBATEL K
HWKRE A EEBIE DR EBICIRAE T A Z & &b, #
1.2-1.0Ma LB EN A, HELHTL, WERRE M

1. Lowermost member

Basement rocks

Fig. 8 Lithofacies distribution at three stages of the Shobudani Formation.
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BHGZREVTESTHILEHALND.,
ZEHARE T EE R OEIIC

Bt o T iz
WELTW/eEzoh

]]IU]

o

Fig. 8 1213, KB L OEELREMOHAER L.
E DT il 2 N DA FRAIEE < H 5 i — PIigEE
BEERTH L., LALTEHETE, BESICHERLD S
VISR B 72 B — AR ASFE L T B, %n%
IR - TOH LTV B2, &WEoFEm AT
%i@%@%ﬁ&%ﬁﬁ%ﬁ%@%f@é.;ﬂ%wg
Lix, TEBHED D S ALEEICHB AR L Tn T,
SEVEREN, FNISH - TER-DDA L TnwizZ
LRRTEEZONA., THEREHEIZ, —#KicT(<
BT LV LAEMEVT WA (Fig. 7). TIRMEBRE
HAWED, 2D &) REEEE % W2 ATHEEI LT,
HAT R 2 VLRI B SRR L T s - L HEE S B,

& THE T b LB IR OB s A BB, L
UGN T b 728, T T EBHERE 42 & W
BHRHELE LT znE ) L2 TIE R, ZBRTH
B LT ML, THREMERRIEES LA bnEER
5.

FEHEOEMS A D E, TGEUEOMAELC
i, IR OB IZIZEALASRE V. TDZ kit
T WrhE A5 LR HERE R (I3 iE B 2 LAz 2 S h
HZEERMMTHS., —HEHEGHER O CIEA—
ABENEZEL COTC, WBEEHPHELTWAZ &%
R EZEZONE. COWBIRNOERHIE, THEICL
NTHIKAHDEIED D% 2 1), BED SRR TR
KELBENDBDOPE o ThD, S HIZKITEENSTE
BHEFIDORELTWALDThHEEHESNS.

ERAMBIIBREEZ I ACEMIETELT, £
CEALHIEAEBE T\ O T, Bl TIRIFEI T &
Zz2 5N TWA(RE, 1973b; %I, 1977). BEsE
FEBSHREELEZ TE DAL, BHEAWE LGS
TolzbtBbhs.

BHE 2 BN SE2 ), ENHESHE T, BA
WERTH L EEZ LN TWARIEIL, HLEAKERE
WiWIE CdH 5 (Fig. 7 © MH - )1, 1978 ; #éM - BH,
19737% &), 216 OWE I EHAWRED1-3km LM
b & EHAME & TTTICE- T A, F
A TIE DO VEAN E g A ARSRBTRE (R - %1, 19787%
E)VBIEWTE T, TR T ILH & TP L ok
il oTwAE. ZOFHHOLRK, FEIL, BIEH=
DEHEHHHERBRLTVLEEZLNS.

TAERE, ERREOSAIROIE E 2 mRIcE, —%
W ASETE LT, B D5 2 HH L fw Z

NoOWE D% {1k, EHEARTE & FRICEM ISR
BREEC (M, 1973a; KE, 19877% &), ol CILIGE)
%T&m&&%né.%E@ﬁﬁ%%%,ﬁ/Mﬂ@@
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FLHEMBER
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