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Stratigraphy and lithology of the lower and middle horizons of the Yezo Group
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in the Takinosawa district, Hidaka-cho, central Hokkaido
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Abstract

In the Hidaka district situated in the Eastern Yezo Zone of the Sorachi-Yezo Belt, the lower and middle horizons of the
Yezo Group which is the Cretaceous forearc deposits distribute along the lower stream of Takinosawa, Hidaka-cho.
Characteristic conglomerate beds, Takinosawa Conglomerate, exist at the boundary part of the horizons. This conglomer-
ate had been once regarded as showing the unconformable relationship between the “Lower Yezo Group” and “Middle
Yezo Group” . But the conglomerate is sediment-gravity flow deposits with poor lateral continuity, and does not indicate
an unconformity, nor even a “group-level” boundary. In the southern part of the Eastern Yezo Zone, basal facies of the
middle horizon unconformably overlies high-P/T metamorphosed accretionary complex, which shows the formation of a
short-lived forearc ridge. At least a part above sea-level of the ridge (Iwashimizu Paleoland) has not extended to the
Hidaka district. Clastic supply of the Takinosawa Conglomerate and surrounding sandstone has a mixed provenance of

older Jurassic accretionary complex, felsic plutons and penecontemporaneous arc volcanics.
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Fig. 1. Index map for the southern part of central Hokkaido. Red star mark: location of Takinosawa.
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ACHEE PRI 73709 B WRPEERE (Yezo Group) (R,
1951) &, FHRRd S ol — g iR TR A S N 7ol it 7 HE
A EINTwa (W, 1979). WREERHIHER ik
EJFEE (Yezo Supergroup)” & WX 1 (Okada, 1983), 1z
NS =D& B WIFMUDDERE, THERIEERE - Rk
RIERE - EESRERERE (- WERD 55X 5LENT
Tl WA, 1951). REmXTIE, T “*EPuERERE
EVIERFRDZERHET, siFE i LT “IREER
R JE #E (lower horizon)™ « “R 73 J& BE AP 40 & ¥E  (middle
horizon)” OWFFZMHT 2. N5, Hg—J@htl -
TeHE S NP XD 2 ERE, BT E NIRRT

3

IR LT gz (&, 1969) &5 HRRA L
BNTWV5. LML, &lg-8ARED (1997) BIUEIS -
P (199D IC KD, TORESGDZTNZIERT % “SERES”
M, AV AR NBa— LSS0 AR O NS
WS LIt DO TH A AN EHE N, D&
S EMN D, WHRERETEEED NEIC R SN B ENL
MBS, BIZIE/NLA - F (1960) 7% i K DAl E
N AtiER I O W < OO RS &L
(ICHREES B BN Uz, ZOFSE, 22— Vi
M OFRN — =AU T, R~ PR A 2 R D
A NS BIRD TR SN T WS (IAHEA, 1999 ;
Uedaetal, 2002). Z OARFESBRIE, FAHIEADMGE

FERZE A 72 320 T 22 AN A T & % L0 5 EIK T,

H%. TOPFPMRBEICOWTIE, BROHETH LI 77 oy ZICEERERZRD. U L FERETLE~
N%. 7xd, @ LI, B APWFITHOHIE D ﬂﬁiﬁﬁi%Niﬁjtﬂﬂﬁ“ﬂi, s - 7 (1999) MWRHEL 72
LAV iz @ s e d M, T ’Cbi%@ckvtig‘% , WA SRR TE T I CKE‘W%BS{?C&@&)EM
T3z <, HEORENFEGAN LT ZRI7E & AV, HETFEORE, T OSBRI T
THAT 5. ﬂﬁ%%ﬁi?ﬁfﬂ%ﬁ~El%ﬂ)%’%@)%f’??ﬁ’\]&%ﬁ)ﬁ%@@#“é
IRRERPEEEICE, RN S N DOHMDHI T  E2EHELGNITHS.
*&Afﬁ%b‘iﬁiéhfi’ob TDTI b=y ARV b
Former Di;,v'ts;:iosn Soya-Otoineppu Ashlbet§u Hidaka-Urakawa District
sup_e_rg_roup District 'Y_Ub‘:j' I Soshubetsugawa Shizunaigawa- Urak
division study District -Hidaka Shunbetsugawa rakawa
Hakobuchi Hakobuchi Hakobuchi Hakobuchi Pankeushappu Horobetsu
Group Formation Formation Formation -gawa Fm. o Formation
no distribution o
Upper Osoushinai Fm. Kashima Horonaizawa géwa Fm.
Yezo Omagari Fm. Formation Formation Urakawa
g | Group Nishichirashinai Fm.| | [~ "==="-°* Formation
o Niikappugawa B
S - Saku Formation |Saku Formation Formation Formation
8 g Sakugawa Fm
g' Middle = & : Soshubetsu- Utafu
wn Yezo O Sakkotandake Fm. | Hikagenosawa gawa Shunbetsugawa F tatue
o Group S P Formation Formation Formation ormation
N S Shirataki Fm.
sﬂg - Mochoro i e e | Az e ex
Formation Namiyahaa Fin, ol-isto- Takino- |~ ~ ~_ AU '
Lower T.Ta LW olistostrome strome sawa CQ’. Kamiabuka— BCCChal’I
Yezo serpentinite sandstone Shuparogawa sanbesawa Formation
Group Kamiji Formation | Formation Formation | Tgkenai Fm.
- Soashibetsu-
S 5 Sorachi Pechikunnai gawa Fm. Chiroro Nitarachi Nitarachi
s 5 Upper Group Formation Shirikishima- | Formation Formation Formation
w naigawa Fm.

2. BREHOBFRXS. /N - L (2010) 242, U IFILT—2I,

U unconformity.

al. (2010), fE(EA (2011), Takashima et al.(2004), =fE - $5AK (1986),
Fig. 2. Straitigraphic divisions of the Yezo Group. Modified from Kawamura and Ando (2010). Data from Kawaguchi (1990), Iba et
al. (2005), Yoshida et al. (2010), Taki et al. (2011), Takashima et al.(2004), Takahashi and Suzuki (1986), Sakai and Kanie (1986) and

original data.

: Beds of late Albian felsic tuff and tuffaceous coarse clastics as a key bed.

JUET (1990), fFEEEA (2005), Yoshida et

W - BT (1986) BIUMBET—XICEKD




L1

\\;. \
= '

SN \ \ N 3 A P “'J*A-@/

7 =W q:ﬁu

JIRHEN + S HERRB
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Fig. 3. Locality map of Takinosawa. Map image from GSI (Geospatial Information Authority of Japan) Maps web page.

s E iR

At FE R D e f— /7 (Sorachi-Yezo Belt 5 #
PIEH, 1986) (EPE 5, WREETEHT - Wl o EATT - R ST -
A RyFw T HO 45 (Zone) IZEEMNCHIE NS (I
FHE», 1999 ; fliHH, 2007) (Fig. 1). $ESEP5HH « B4,
I A g R HERS R IR RS E D 3 A1 9 B Iy, whfe
AR - A Ry TR A A 053419 % My T
BB, wEGESERC, KREEERS &SR T
HMorb5ns.

TR IR G s WER 1~ H i s 13 i R i 0 LRI &
720, I FEICZEAIERE, O AR ERE N E

BREAE S I DT B UE N EE T 2 Gl /ML,
1962 ; =ik - 807K, 1986). TN S DOHIEE, KFRICH
%P ENOHBHGE TREL TV, HFER O
IR IR O IA Oy 24~ FAE - =t V8
BE) LRERCERRD, BENTIZA RV THEOMIE -
MEEFD, ThZThnhid 5. BHRBEEIE TN, D
ﬂ%%”%-hﬂﬂéuﬂ/&vy«v7mg(MNi#,
2008) ICXrENB (Fig.2). B_HEDNZTN TN ERE -
AR (1986) @ “ LIBIRERER BX O “BakER 1T
g3,

AOROEREE TER~PEREEDERF

Hm iR (Fig. 3) & H &l 50575 THmINcE
Fd 5. FREHSIRICHT T, R i
~HERERED KB EN 2T T 5. T bk, &k -
A (1986) ICRENB XD, WiELHEIhC X 38R
DRUMDLEHE LIS, 1FIF - HEOR M 2R (Fig.4).
HEDOEMIZ NW ~ WNW ¢, JtsiERbR FhioHa
WGz Rd. HEOMERNE 300~ 70°L DL K E L.
RN EFEOIRETSHED S FHRO B D EHEE TD
POFRTFT RIS U T, RERA N O AT« FEZemE e
T EEREICHY T 2es  FERERIG /R E MR
EHEDGEH LTV, g OB ORISR
KOS TIEAEND, FEORTIIIEKEE FEREED
I P50k EENGEHL TS LIck 5.
FEBEHED RFEIEIE 685 m, HEEHEX, ZO DI T
HBM 505m OfgrzitiE Lz (Fig.5). LIFIC, £h
5 OMEZ @ M 5adidd 5.

TEpE%

@A —E XA S FEEEO MEICRE R, v
bz “gi (&AW ) WA OHliE T, Takashima
etal. (2004) D 2 — S0 I[JELIRIE (NS> &) Wa
JBICHIYS T 5. ORIV — R TRBEEIHEOEL AWV
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Fig. 5. Geologic column of the lower stream of Takinosawa.
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6. EREHPHEBEDERERINE. P EEIUREERERPCSE . Ms: 2RV ME. mRIFEREEIN G E O R,
SO IRBMEZ R, MEX 4 SR
Fig. 6. Felsic tuff in middle horizon of the Yezo Group. Ft: thick massive coarse-grained felsic tuff bed. Ms: laminated mud-
stone and siltstone. Dashed line: basal plane of the felsic tuff bed showing weak erosional surface. For the location, see Fig. 4.

W, EMEER EOWRRITR CEaRBBUKME) IR
BN S5, HEER T cm~ ImEET, SEITE
Y=V —r Y. BlbiiE e R E 9, IZIEBIRT
HB. HWNeEREZHT.

EVEELRSE  WEIKOENT IV RENSED, MR
FIF L. WO (burrow) XA TDLEEELE
ICEBEI D %.

-WERGHE MEEEIHBEERA 30 cm L. TL—
¥ AN EDY—IV—T 7RI HDHH D, HE
NixZ—EXxA M EETHS. B m ORINEEE
BRI A RIERD S EZ 1 RIE T .

hERfE %

AT AI= Y b EOIREEE) FEOIRICIRICHER
PNCERIN T . 1EK, “HERIRERIER ORKHS & A%
ENTEEMHTHS. ThICDVTIE, RETHLL
T 5. BUAMOHEREICZ UL, MOIREKRICITE
Lz (Fig. 4).

- PRIEM S ERMORE LRI EN B R D,
HEMEICKBORICHEYI N 230 2 LRI TH 5.

[l D S AH D D 5 X W T g e PP S i e 0D B I 5 CRR
HENTHBD, “WIKDE” LHENS 560D 5.
CEEEENRE ALK T ITERRZIRABH 2D (Fig.
6), IKHIKIHFRHEREY 8 % W I 3 R HERE Y & 1
WrEhsd, Wb SulfEiYE ThH, REEH
HO7IVET VRIAD RIS #EE & 75> TV AT
H3 (fZ13 ; Takashima et al., 2004).

RORBE

D IRIESROMEID DO BIRRNEHIS, 2V ba
SWEHEO FI#E ke T 52y b AV EREH
MBI END (Fig. 7). TOBMBII)IFIEA (1999) T
R ENTED, @\iE -8 (1999) IR LVERFY
WECHD DD, TNz “wOREEE” L5 (Fig. 8). IR
FUBREP A EHEDFLRER (R AL L A
R, 1986) ICHILid . HOIREESD MO IV MA
SWERETOWEREICIE, BAR~ A R B 2
RTEDNDH 5.



Soshubetsugawa Formation

Middle horizon of the Yezo Group

Lower horizon of the Yezo Group

ISE B JIREN - SHERRS

thick-bedded - massive

medium sandstone
including pebbly part and mud chip

pebbly mudstone & conglomerate block
partly, pebbly sandstone block

—_]thick-bedded medium laminated sandstone

massive medium sandstone
including mud layer-lens

massive medium sandstone lens

conglomerate
non-graded and crudely bedded

calcareous mudstone lens

Middle horizon of the Yezo Group

bedded siltstone

conglomerate
disordered

bedded siltstone & sandstone
intercalate thin conglomerate

conglomerate

normal-graded

Takinosawa Conglomerate

thick-bedded medium sandstone
showing wavy cross-lamina

bedded siltstone
/ fine laminated sandstone

Lower horizon
of the Yezo Group

10 m

8. EDRHMEDIEIRE. JIIAHEA (1999), JIIK (2010a) 7%
FEICHERK.

Fig. 8. Columnar section of the Takinosawa Conglomerate.
Modified after Kawamura et al. (1999) and Kawamura (2010a).

7. BORMEDEE/IN/ 7. Cg: EORMES. MS: HE
MK EEE. Ss | EEERNSE. IEEX42-.

Fig. 7. Panoramic photo of the outcrop of the Takinosawa Con-
glomerate. Cg: Takinosawa Conglomerate. MS: alternation of mud-
stone and fine sandstone. Ss: thick laminated sandstone. For the local-
ity, see Fig. 4.
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9. BOREAEDTEREH. AEORES (Co) & MIDJEEMELE (MS) & DREMR. BIEOIRMES D N,

Ss | FEEFMEE. AB DR —VIZETH 35ecm ONYR—. C: FV—TFv AL (V=)L —7) ZRIHED
REEEEO M. (BTS2, v A b OIS/ IMEMMIET 2 C IR, KHIZZ NS X DHEE S N5

Fig. 9. Outcrop photos of the Takinosawa Conglomerate. A: Takinosawa Conglomerate (Cg) and underlying alternation of
mudstone and mudstone (MS). B: close-up view of the basal plane (BP) of the Takinosawa Conglomerate. Ss: thick laminated sand-
stone bed. Scale for A and B: a hammer ca. 35 cm in length. C: groove cast (tool marks) on the basal plane of the Takinosawa Con-
glomerate. Note small pebbles at the end of the cast. White arrow: inferred flow direction.
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10

X 10. ;BOREEDHEMEREZRY BED. A7 —/VIZEIIK 8 cm.
Fig. 10. Outcrop surface showing typical appearance of the Takinosawa Conglomerate. Scale: ca. 8 cm at the long side.

HORBES X 3OS EZ S BHAE EALI=Y T
(Fig. 8), Min 5, HALEEETE - Waa E 2 S L
eV N aE - BRERYETE - BE SOV N ETE - 9 nkE
MATE - QeSS HESEGHN 55D, B E
HRIb A BV B (JIAHZ A, 19995114, 2010a). L=y
FOREREIE 25 m TH 5. MLOWEFER FEBETE (8
EORTEIERE G BhR, 1986) & DBEFUIZIE RN T,
KEREEBHEGIZED SNV (Fig. 9-AB). HESEOR
EEIC X, MNREBIR V=T F v A b (V=)= —7)
MWHEBENS (Fig. 9-C). F¥ A b & ZFDRIFICH ZHED
FERGHD S, WIS NEKmICD > T E=4AF
CHIWTE N, JEEE 2K ISR T & PRI T A S Ot
MR eEZONS. BRIERK 20 com, B~
P C TR FEEE R Uy (Figs. 10,11, JEEIZHHIAD B
WHIRIIS T, # D2 3L TV 2D, —HRICHEE S
BFidErrd e redH5 (Fig 1D).

MeacE TN (Fig. 1D &, Fexls (Fig
12-A) « 15 v ?XiE (Fig 12-B) « BRHE A 2211
% (Fig. 12-C) - H@mpia 7T A%+ & (Fig. 12-D) « f78
Ma (Fig 12-E) VSRR ICE ~iscs (Fig. 12-F) - HEE
Jea~HREHEYC S - AEitts (Fig 12-G) « S HEA
IRE IV M E~WE - U—A Fapkis (Fig 12-H) - A5E

BOEME (Fig 12-D - ROBF v — b - RtaFv— b7
ETHs. Fv—MIRERLLBEBBIETEND
(Fig. 12-)). AIKE IV ME~EOBICIE, SVREDAE
BITHE L OBERADARHBIZ RN RO Z/RT & DN
% (Fig. 11).

FOIRMES L, MEX—ECXAL D VIEHET 7Y
TJu—HREYAR EOENFHEM EEAS5NS (KX
m, 1999). HEOIREES ORI @R EL, EMORANR
TR NI EHED IS REA R 72 RO TIPS R
H gD R EMER M A E DN EER > TWd EEZ BN
% (Fig4). O b, MERIBEHERICHS L
BEZABNS. 8, @mif-vh (1999) &, BSEO LT
DR EM B, Grobigerinelloides ferreolensis Ef4£1C &9 %
AL A OELZRELTED, TORKKREZY
TFT7 S TIVET UEFNEE R LTINS,

IFRENHPHREERNEFOREEY /08

£29:0 & 2w [N

kinbElE (Fig. 4).
BEFE: RINLEZWEY Y IV EYa—0TFy v vy—
ZHOWTHEMRL, AvyvyalkXsfivgdzirn

DRSO AL EE 1T % 2 g i
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11. BOREEEDUIMREBIRA. J0EE AR S EYIERITERE A (S-00001). JIFHE NIEERE.
Fig. 11. Cut and polished specimen of the Takinosawa Conglomerate. The specimen (S-00001) is stored in the Hokkaido
University Museum, collected by M. Kawamura et al.
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XA BiAhvyI v
A?R R, CTHER
o zilE, D gd
MBIGT A YA b,
GRWA, Fikcs,
G pkks, HiY—
A FalkE, 1 ARE
WE, I S vaRESh
U Te 210 i R
Fv—h.

Am : FE{EIR, Ol 71~
T A kg, Hb
AR, Cp: i
A, Cp? @ B
17?2 g, Qz: %, PL.
BEA, Kf: 7 VA
B

A,B,D,F,1: RS
Z 4 ¥ —. C,E,G,H,
L BT 5 AP
AT — VT ART 1
mm.

Fig. 12. Photomicro-
graphs of the pebbles
in the Takinosawa
Conglomerate. A:
basalt, B: olivine basalt,
C: clinopyroxene andes-
ite, D: hornblende dacite,
E: quartz porphyry, F:
rhyolite, G: quartz dio-
rite, H: ooid limestone, I:
quartzose sandstone, J:
deformed radiolarian
chert with pressure solu-
tion cleavage.

Am: amygdule, Ol: oliv-
ine? (pseudomorph), Hb:
hornblende
(pseudomorph), Cp:
clinopyroxene, Cp?:
clinopyroxene?
(pseudomorph), Qz:
quartz, Pl : plagioclase,
Kf: alkali feldspar.
A,B,D,F.J: open polariz-
ers. C,E,G,H,I: crossed
polarizers. Scales: all 1
mm.
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#150-250 DR DM ARGK ZIER LTz, TOERN 5,
FR (Fho 708Xy 29gem?) KO EIYIED
BEU 7z, SEYME2EAE R b &, Al R R ) itk
TARIVF =8 - RTEEDE X B sIciiE S
N T3 EPMA (JEOL JXA-8900R) 7 HV>, ¥iARitklm
BIER L 7ci R NOY 7 ki fFlicaing 11 o (Si,
Ti, Al, Cr, Ni, Fe, Mn, Ca, Na, K) O&HFa&~ZHE L. 7
W&t hEER 15KV, Bl 20 nA, € — L7 0 um
THs. BoNlzT—XIF ZAFFEIC K DAIEL T 5.

BEEY/ORDMERK: SATo—THICELTIVY
VTV, TIWVIYT 4V, ARYIVT 4 YRTICET
TV VT 4 Vi EAKE TS, TN Pyp - (Alm+Sps) -
(Gro+And) =X (Fig. 13A) TH3 &, HMEDZ LA
Pyp- (Alm+Sps) 34 I ih » 7= 0 iz m L, b & N
(Gro+And) fRATICEAZEEIC 7Oy hENB. /1 a—

Pyp

Oshima Belt
sandstone

13

T DAL 43mol% TH B, TDX S RFRITE
S EROREEY 7 aa R (IAHE A, 2000)
EELBTVE D, EEMEICIE (GrotAnd) K77 ICE
ATZEDIRR SN, TNZ/81 18— 7 mol% DL
7542757 (Fig. 13B) THRHZ &, 20-24%lc¥—7 7%
Ho7u—RantizEmRL, 32-36% D& T AICHFHNY
TE—T&FED. TORMIZ, EEEDEOZTNE XL
—HT BN, EEHWEORME—7 (0-4%) 3D
RO ERFHEEE S IIE RS R0,

IBEREH THEEPOZIARARE
HEDPS /3159 2 FER I D5 T, LR 5 — ¢

XA MYEDT Q EOfEHE (Figs. 4,5) 1, Rz EH
RITEEEEDBEH L TWD (Fig 14). JEE I3 30 cm.

13. EDRIRRERT
HNEEWERORBHEY
J70BDQILFEM A:
Pyp - (Alm+Sps) -
(Gro+And) = & 7 K.
Pyp : /84 @ — 7, Alm:

" GrotAnd 7L VT 42, Sps A
XY IVF 4>, Gro: 1
vaI—, And: 7V KT
24P B4 —F
mol% DFEESTK. 5
HE O T — 2R IE

andradite. B: frequency

= ) " Y A A iy M (2000) 1T Xk B.
Alm+Sps Gro+And Fig. 13. Chemical compo-
- »s sition of detrital garnets in
B the sandstone of middle
50 B Oshima Ss L 5o horizon of the Yezo Group
H Takinosawa Ss at Takinosawa. A: Pyp -
g“o | 15 & (Alm+Sps) - (Gro+And)
B 30 2 ternary plots. Pyp: pyrope,
.E | 10 g Alm: almandine, Sps: spes-
8 20 g sartine, Gro: grossular, And:
o
E

[V A S,
VTN A
\_ Pyrope mol%

© D R A A S
PR A A L M M
O AT AN AT AV o

histogram for pyrope mol%
of the garnets in the Takino-
sawa sandstone. Data for the
Oshima Belt sandstone after
Kawamura et al. (2000).
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14, BREETHEREICHEI ST ERABER. A HaHE A7 —)VIERLK 8om. FRHAMEIX 4 2.
FRPUS X B ORFENIE. B: BUE 0 FRREERR. A7 — )L OB cm. C: AL O YIMHTEIEA. Mc: 87 5 A k.
D-H ! EFOBEMETEE. D: MU IO . B b U =7 8O Hi )y ONKREICHTE Lic A BHOAIK
HEE. F: dABOARERFE. G CRAE). H: Aha~ hRaA F? CREE). DEGH : BRT I 19—,
FIERZRT TAHP—.

Fig. 14. Outcrop and specimen of the conglomerate with shell fragments in the lower horizon of the Yezo Group. A:
whole view of the conglomerate bed. Scale is ca. 8 cm at the long side. For locality, see Fig. 4. Red square shows a position of B. B:
shelly upper part of the conglomerate bed. Scale in cm. C: cut and polished specimen of the shelly part. Mc: mud clasts. D - H: pho-
tomicrographs of bioclasts. D: trigoniid shell fragment. E: calcareous tubes of polychaetes attached on outer surface of a trigoniid
shell. F: calcareous tube of polychaetes. G: (unidentified). H: stromatoporoid? (unidentified). D,E,G,H: open polarizers. F: crossed
polarizers.
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MEEO T REES, EALEPRE LA D HE
Thd. BIAREREZ AR U, KEa~RaF v — b -
HEHBINEG G EOMBE~ Mz aH, NBIKTHS
(Fig. 14-A). HRIIEEETPRETE > LB REL, B
TFEHTWikit, ME2AE LT EREMEEZRL
(Fig. 14-A), FEOHREICHE T 5. FIEKE{ET
BTV r—2a VIKBENRS 5N 5 (Fig
14-A). HighidlgE FECiB%E LT3 (Fig. 14-B,C).
e, Hg EicArERNORGR Y 5 X b zas (Fig
14-C). BEBMEE - WKEOHE D R RWVWIREAT,
Fi RN RIEIEZ A > S DSFEET B.

HFMNIE AT H O B RS D FE 2 R E F
S EIREREREY S 2 0IET 7)) Ta—HREm e £ X
53, HEFZBE O XS GHREYOREE LT,
AR —=LICEKT 2N EETE 57255, flZiE
Mahar (1989) l& A Y W R)ILT > D Y 2 T R DR
JEOHRMNS, JEE Im DU ORI R ARS8 72w
HL, ZOJF% “mega-storm turbidite” TH 2 & LT\ 5.
REEE A (2005) (a1 o B e B T 0 HE D
i MBS Orbitolina £ )X 514 7% & S EE F ) 1RHEREY) 2
WMELTV2. AiOBAMNSEVWEDLE A
Orbitolina ZFHERINTE ST, HJI[HIKOMA X HRA
ZEEBICTEEZWVWERE, WO HET 2 50 H 50,
W ED HER B DL L TR 0 BN R T N
5.

BENZHBRFEI N IO=Z7HEAFTHET, mMELD
WCEEF L TED,BOmEE TV X I TH S (Fig. 14-B,C).
BEMEE F T, PV IV oNRmICHELIdhA
HOAIKEEENZHEED5NS (Fig. 14-E). ZDIEH
SHEOOIKELERY RS BN % (Fig 14-D,F,GH) A,
BED L CARAETH 5.

zZ

1. IBREHTH - PREXEOERF

A (1951) &, ZNEXTO “WaERD Z2iRRER
(Yezo Group) &XFRL, ZN7Z2E 5 MEURRERE -
HOIRRERE - LEIRRERIC Xy Ule, RIS E RO
T <1 OB RSN, LR ETR
WREWKT DL I N A (195D &, IRHEEHR
EFDOTAATIV =D “kIPUREERE & OREEBE &%
ZHIRL TEWRWD, HE LhiHE 7z “BERE, %52 8
B LRI LTcBHETLE>T W%, Okada (1983) 2D
ML, IREERE R E R (Yezo Supergroup)
L7 7k, “HER BEHED MEmaofast (H
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A 22 http://www.geosociety.jp/name/content0001 . html)
JWK Ul e “HEk &755.

UL, THigEms0ait) iICeH5E0, MEOm
3 TEDH2WIEHRE (formation) ZEAHITTE TS &
DTHY, RighT 3V —NZDONIMITIFE LIV ER
&, Whid B4 (nomina nuda)” ICHYM T 5 EEZBNS.
H S 47 sk il 3 2 W Il s o & 512, BEX
SMARIC A E N ETHEBICHEEEN TV SR &H
20, TNLNORHCIRETICE T 5T, 2E
KW ENIZVEFIC, ZO—RATEHMND <k
RN ERENCKDENTVRRTOMIKLH 5.
ZOREXMNZRE O, &G -8R (1986) 12X % HEih
BOBFERITHAS. iz, RERMTbNTVTH,
itk D BE 4 2 Y TEH IR E R0 & Bbn % it
£H%.

HOIRTIREBOEF &k ERRRER” AF—LED
HISEIRICIE, —DDEZ TN S. BUTENTZX S I,
G - BK (1986) Tk, MizABAICBB I MES
EOMRREEE (SHEOIRMEE) 2 > THBIREE
BEOEE (ML 8351 ; Fig. 5) &L, Z0O %k Fapigs
JEREE L TWA. T LT, @i (1999 &,
T OEMBIFUIABA TRV E LT, ML BRI YR
Hiek & [FRRIC C D PR B OEEREE IS E GLilE
L) OFEICHS & LTS (Fig.5). M5,
HOIRMEE D B Mg ORI Z T 757 > /7 )L e
T UERAHEE U, MORBESED “BPEERE R D X
UNR—=THBLEBRRTNSE. INEDEZ/TDELES
MEY)NZ, MROHNPFEICEL XBDT—E—HED
Ho, ELELLEF2kV. LhrLdialbd, 2Ok
S IRJEFICH LT “HERRERE & < NERIRERERE O
JEREEAZEAT 2 LIEARATRETH A 5. KX T,
G - 83K (1986) DX ZHEEL TV AW, ERX D
BERHEY, EENG EHE ORRZMEHL TV 5.

“WRRER Z=DOBEBICXDT 590 J51E, RE
JEREFZE DRI IEERDH S DTH D, BIEL —E
OFEPEZH > TV 2D, BREX D ZHARL T 2880
S5IMENEDHTREL HMEMHOIRE ICE
LEWRDH B89, THHEEHZ2DHNBNE TldR
V. TNE TORKEREOEFIIIZEOHT, “x &R
JERE LS BB EK TEE NG X5 MWIARLL o
JEPIR « BEZMEEN TN LIRWEDR.

COXIHBURICH LTI, B, Aligh (1991)
% Takashima et al. (2004) I & % 47 iEHHBIE R JE 7z & D
F—=Y Py 7 AGREXHRWIEEH & R>TWVwa. T
noik, HoMLER LN ESINThADET, EFEoD
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KOS T BT v FT—EeE>T5b. k&b
5, BEXNVEER - REF ORI OWTIRFRZAIC
JE AR 217750, TERDEABICE 5DNT R
J& - HEX A H TS T T R B S (IRHIED
2008). ZDRFEICIE, FHCEEBERIAEIC X % BE R
ek EaEE Rz L, Y)bay U-Pb RIS K B
RENRKEGREBEHRES>TWLEAS. FRICK > TR
HIEHEOSEFICEIT 5 HITHKRE S LD > T AlREM
MBHB. Fig.2 DX ISP EEEE, JUTEE I
T, B, Fig.2 THREE LTRURLULES X
CZzoMHYEOHEERRKGE (RIA7ILE T V)
Takashima et al., 2004) D JFHEIE, FEX I L TR
LTWaEIICHZS. s LENHHETHNE, Tk
O ZJE X FRFE ISR U TR D OfREME LTV
% (diachronous) C &2/ %. LA UERHO#EN =551
WoHEEERIKAEONILEZhNDahh “NAH
BEDLREL B EERV. LOERT—XZT Tl
<, #tFERT—2OERD TNz RRT 2 FE LR

>

9.
JIAHE A (2008) 13, JHTA i 2 B < MR BT IC 0 A
I 2R EROEF X2 R Uehy, “WERAII—H
X T, SRERERED NABEE & PR Wk
RNE IC—fEEN TS, REHEA O BN T,
NS DERENZT D EMNEED 50 <O DREIC X
DENTWB5ADH 5 BIZE; A /NUA, 1962) 77,
MOIKDJE PPz HICEALTWS EEALBNS
BatH . HEmtKOWRKEREE N - hiEED R)E

R DWTIE TN S DRETH 20, BRI
FHLETEHEMNX7THD, Takashima et al. (2004) D
SIRHIS T ORX N2 SEICT UL, HillicEBORE -
MEICK D TE 508NN D 5. LML ZDOHERERS
JE AR - AR T — 20, ETEAE LTV A.
WIS &K, WRRERE A~ B HE O R EA
MRS LTz 7 TF7 67V E 7 Ch TR 25 myrs &
W NE D REGFAMEOHRT, WRHEEEE L VS HIE K
WERERRY - ZERINICZ A E A R —Zillo T s, Z
N7z “TERMRBERE - PERIRERERE &V S (BN x )3
AT LA ZATORICEHTIADTLE > T, TV
MiERDOT 7 h =7 X OFEIZHZTIRNESS.

2. TVHILBEDT 7 =R

i B AU DA BRI, BRI H KO =A)I i T,
MR E R AE GRAIIE) 0D R R~ ORR B JE
A, FROEBKIA>Y Ty 7 ZAOERMIT=v b
RIERERE T EE 2 A ERICE S TW D (IRIED,
1999 ; Uedaetal,,2002). T DT & X, 7IVE T il
(110 Ma mif%) 1<, TV HigRHEZRNICZ ATk 15
UPenpEsk CaElEKERE) Z2RBBERL Tzl &2z
BRI R LTV (Fig. 15). T DX S R pmlies A Ok
A& “pigly) v Y (forearc ridge)” & FEHX N5 (Pavlis
and Bruhn, 1983). 5l Y v ¥ DMK & EZE S R 2 0 -
T EREE U8 IA & U T, =—57 0D Hellenic
Arc H SHE X NEIHH B (Marsellos et al., 2010). 5
EIKERED 7 — A TClE, T ER#HEI 0.1 em/ly FRET

Sorachi-Yezo Belt

Oshima Belt Rebun-Kabato estern Kamuikotan Eastern Idonnappu
Belt Yezo Zone Zone Yezo Zone Zone
\< & N
<> Yubari Soshubetsu
' @s\ﬁ?g&e -H]':daka. LY: lower horizon of
- T ukabiragawa the Yezo Group
carbonate i Mixed provenance

shelf

accretionary
body

upper mantle

Paleoland"

@: recyclic clastic supply
(2): arc-volcanic clastic supply

accretionary
body

trench

15. 7ZIVE7 Y # 110Ma) OIVEBZDT I b=/ X « GEEEREK. JIIFHEAH (1999), JIA (2010b) % Kkic

AFL DT — 2 72 ik U THERL.

Fig. 15. Tectonic and paleogeographical scheme for the Yezo Basin in Albian time (ca. 110 Ma). Based on and modified
after Kawamura et al. (1999), Kawamura (2010b) with the data of this study.
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Hoteb#FzZ 5N (Uedaetal., 2002), 2 LIRICVCHECT
B A — X —DEH 2T

—74, WEHRHEA OJLEHIIC B 72 2 FEOIR—WERRII
HiE I, RS T A R HE RIS AR XY T B R IS A
BIEBEINT, MIOWEKEH FEEYE L ORICHE
FEHHRHERY, &5 W0IEZEND5 O ERER Az PA TR
RINCEBANZBRICH S, DT &id, wEiy v Yo
Dir < EERE LA CAWEAKERE) D& AR 1 R
EINTWAZEZRLTED, ZOILSICIGHHENTT
fEL7ctDEEZS5N% (Fig. 15). =8, JIIFIEH
(1999) 1T & > THE X N | Mk O 053 B v
B L FHEHREO RS RARIE, WS T HERY & R
N2 Hh e S & IOk & O fR T H
D, MLDOT 7 b= VIEAREEGHERZTRTEDONE S
MEED L.
EKREDS, 1 B~ LS — R D FEED & 54
KR LIzBRE >0l The iR L EE
D—THoTDOME, FEHHh> TRV, FilER
NTOHMINES > AHTH S, G, TORE
WO &R, EEKEREILT DI FREIICHNS T % 6
DLEZBNS.
HORBEENHER L 7R (7 7 F7 Vi~ 7 v e
7 V) DA, O RCE D A - S IE D,
2003 ; Yoshida etal., 2010), @ K7z 4+ A P X b a—
L (E (&0 EL ) AV A MAME—L ; Takashima et
al., 2004), OfXIR & A AT A Z REE SIS B3 5 IR )=
FerhsEde (1FH1E D, 1999; Ueda et al., 2002) &1 7z, “IE
EHH THEREFHENER LTS (Fig.2). DT
ik, CTORHICHRALHLDT 7 b=y 7 et
(instability) DMFIEL TV T ERRT. TOMICDNT
&, BrHm - AdiE (1986) @ [FB8XZ 110 ~ 100 Ma b,
R X HERCAE X 5 > Y 2 D B - ¥ A &> TR
FICRERS - B X g & D Gl i3 Msisd TR E O
ThHs. LhL, ZOERMN “MCRAEAT Y 2D EH”
BOMICDONTE, #mDRETHAS. SHBTOER
DfRIAMIAR E N S.

3. BEinitia

A - BAARIE D (1997) &, TEORMES L REHEICH
D Z DRHEHERA & B Z NSO A U A A
O—2L CWERBIR S > 7k 5 JIIRHE A, 1999) A fEs
Ty ZICEENETF v — MEORBEHR - O/ R ME
K CEEEFH~Y 2 IEH) SaE,5, 26N
BEHZIIUDETZETOY 2 FHRMIED S &
Nkt EZ. RLOBRFTE, HWORBESN D,
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FERERACE « B (JENEmBsHD 24 CreF vy — b -
ARICEATAREAED AR EOMER I REEN
THH (Fig. 12-GLY), TNHIEY a2 THMNIMATH %

HWORBEH QIRHED, 2000) & D@ EELIEZ R >
T3, FHEEHERKGHEMETHD (Fig. 11), #
EHERIRRIC XSS L Tz & &2 BN, AR AN
RO H 5.

—7, EEEOIFEAERLNTOKRS - il -
EEEEANE G EORER 171, HERIS T 65 O UERIREHY
NUERICHKE LIz EZ S5NS. ZOHE—#kE2E
H—T VO TICBET 2L Th 5. Lh
U, fL—HEFHIICIE, TBRSERPDCE ~TBCE D X 5 7Rk
EHEFE FALE A e A 87 £ OEERE S 70 L
U GRENZE A, 1986; i < /)M, 19865318, 1991) DT,
ZTNHEE SIS OEBEHICHRT B ATREtED &
e 2 LBIEOWE S T, {ERABIEAFEHICMm LT
WaH, HEEAIEEEDO BT EFMEIREEICKLD
b T3 (unroofing). F iz, WOIREEASHITHIKE
RBEYT—A Fakao () RREzEC &3, B
HOHRIE O T, BF 5 KLUIROFTHIC, RERK
IR R D E L TV e @ RE LTV 5
(Fig. 15).

B HERD 7S TR ORI 7 m D84 11— TR
BAET IV YT 4 > 04 a—7 5 30 mol% LA E) i3,
79 =274 MHBREDZ K 32T T E v A R R
ThsreEZLNS WA ; FFM, 2003 ; Krippner et
al, 2014 72 ). AARYETIREATEKDZ VY 2T
FHOMRET Z =274 FONMHIFIEFICESNTED,
FHCHILAARITIZZ DM RV, Lieh>T, 2O
i AR FOUSETIRE LT, SRR S K 2
ZFTeh TV TRT VT RKEERBA (=m b E
B S (TN, 2000 72 8), BXUZThH SREEYIE
Mz 7Y 2 IREEwE (IRIED, 2000) 05
DVYA 7IVHZET 5N, PEEEDS L ESEDE
D781 B—7" mol% DML, 0-4% DRME—7 7%
R EIEHIC K AMTVS (Fig. 13). Y aT&hiAN S
AL 77 )V E 7 > & TOH) 80 myrs DRI HEEYIERAHNZ
EREZE LI ol idEZICL VDT, TOFLE
W HPEREERD S A D P T S OREYIE D, TV T K
PSR D OB TId xR <, EERED U YA
JIWTHH AN BN L ZRBT 5. 2720, 1
BAREICH BN 0-4 % Y — 7 W a8 il e
BCHRLNZVONIFHHTE R0

Db e s, SEaJEme s e e o w8 vikg i,
PEICTAES B dT AR Ntk & EERER S b 5 OG5



WSE e JIRMEN « FHERER

18

KUOHERKBEE X LEEB & VO EAMMKB IR (mixed
provenance) Z/RLTW5ACZ &tk % (Fig. 15). LML,
ZOFMME AL MICIT IR > TWARWY. iz, AiEK
HIFEDRERCE K T & B AR S 2 BCE TR, T D JE R
ICAFTE L Tehtes 2 R &9 Sl e e AR ()=
) BXUEEER M EE S5 OGN D > e
ESNLIIRHRTHRATH 5.

BE M EEEOE RSO n - ERicow
TiE, PHEssshtE AbimE REEE A H R R 225850
W THRWIR W, L THlERETS.
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A geological east-west cross section through the Iwanai-dake peridotite mass in

Hidaka town based on the tectogenesis of ultramafic masses, Hokkaido

T

Takayuki Katoh"

20173 H 15 H %2f), 201744 H 12 0 ZH

E B
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Abstract

A geological east-west cross section was made through the Iwanai-dake peridotite mass based on another idea differed
from the Iwanai-nappe theory. Ultramafic masses of the Momijiyama serpentinite seamounts raw, the Kamuikotan
tectonic belt, and the Hidaka western serpentinite belt are originally composed of a sheet of depleted upper mantle caused
by island arc magmatism. The first nappe tectonics age of Oligocene, the ultramafic sheet dipped toward east between the
north-east Japan arc and the Okhotsk paleo land. After middle Miocene age, the second nappe tectonics was caused by
the Kuril arc collision and the rising of the Hidaka metamorphic belt. By this second event, some parts of the ultramafic
sheet with high pressure type tectonic blocks around the Sorachi-Yezo belt were uplifted toward the surface.
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Sorachi-Yezo Belt

Idon'nappu Belt
LEGEND

A: Unit A of Biei Complex
B: Unit B of Biei Complex
C: Unit C of Biei Complex
D: Unit D of Biei Complex

Sp: serpentinite (—»— : cryptic layering)

N : Neogene Formation
P : Paleogene Formation except Ni and Sa

Ni: Niseu Formation ;Eoceneg !

Hk: Hakobuchi Group (Campanian - Paleocene)

Y: Yezo Supergroup except Hakobuchi Group

Sr: Sorachi Group (Upper Jurassic - Lower Cretaceous)
Iw: Iwashimizu Complex

Km: Kamuikotan Metamorphics

Id: Idon'nappu Belt (Cretaceous - Paleocene)

H: high-P/T metamorphics within Iwashimizu Complex

OIN: Oichan Nappe
OYN: Oyubari Nappe
MYN: Maruyama Nappe
SSN: Sanushupe Nappe
IWN: Iwanai Nappe
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Fig. 1. A brief geological map around Sorachi-
Yezo Belt. Slightly modified Kawamura et al, (1998).

EnnEn;

IFC&IC THAARICHERRE DL > TH/T % (HEPEiRIER

A OHOEE - g, 1978). F7z, PEEITE VERALEEL

JeEE il Tk, RS ICE A OREICE S ST, hEREO LE (2 0MYE) 4o
BCE LD B NWE AT VY a{L LTS SRE SAD S AU/ N R B RCAE A D sl 2 LA % (RRAIE D,
% (K1), Fi, WA RIEECEAD A Ry 1942 5 higiE A, 2003). hng - &t (2008) F b D



HE SN A B A 7 51 % Srs e Wi

23
LITHOLOGY INTERPRETATION ~ OCEANIC CRUST EQUIVALENTS
SEDIMENTS (Foievaiers ‘_J LAYER 1
°T] riiiow Lavas KRB e xTaustons
T LAYER 2
1 < SHEETED DIKES |fiq] w
AND IR 1NTRUS TONS |
oike sreccias ([l |
KM 2 A i |
3 -
GABBRO [ [/ CUMULATES LAYER 3
4 e
ANORTHOSITE, TROCTOLITE 5 4
FELDSPATHIC DUNITE | ~ GEOPHYSICAL MOKO. -—
CLINOPYROXENITE CHROMITE |_ PETROLOGICAL MOHO. 2. Bayoflslandx 7 4+ &5 14 b
(Z2—=T79VFZVF) DI bH
V=8 ¥ # R B &. Williams and
HARZBURGITE PlOEPLETED MANTLE HANTLE Stevens(1974) : Coleman(1977) /N 5.
' Fig. 2. Interpretation of the Bay of
y Islands ophioite as oceanic crust and
LHERZOLITE ;‘_’,-_‘_.: Tl PRIMARY MANTLE 1 mantle. Various thickness estimated from
E:??ﬁ?gﬁgﬁ METAMORPHIC AUREOLE geologic mapping (After Williams and Ste-
PHYLLITE g vens, 1974: Coleman, 1977).

IERCE R D EEHER R PIC B U cigRtaigilie &
A, ALEELRERCE LA EPEATE.

NS DEERE S ORI, A, AT Y a{LORE,
ZAEH, 77 b=vrTay 7 EIGEEHLT, il
R PR O S NE D A S AR 72 8 % S U E W
BRI 5.

R E R R D FIFI SR

MBEMERZE L ICHZ>T, UROLAZEZELE.
1. BEZEEDSH - 18E - RS - TAEAR

B — 303 ) || — s 72 8 2 AW I BV T, <
> MVHROBESE A AL, FERD SEAMR ST, LU
TOX S ICEAT 5.

OALEE LERCAHEILg] (R 2 D EEIE H=2b
VN—=T v A FFERT, wEEEE OGS HES L
FkEIC, Bk IEE) % 2 TE D TABIDEA TN A S
NEZFE LT 3), Q) IIERDIKE AT Y 2 (H),
QFEIBLRIERCEA GRES 1 H), @=t 7 [{ D/ N
Bk~ EROREEER HL=/ LY NR—D v A b FEEKTE
m, LIVWSA MEED), OWiIEAR H=ThER. &
NEDNAD AERZET), O Atk (HL & & sER
BIESY R EOER I La> Ly 7 2 (IRED, 2001)
ZEO BT, HahAHOLRE (V—XvhA MaE
Frias “SEREEY), BACARSREOY VEREDT

g w70y s gl M ERIE M E SRS
DFGEHMAID HL & 1 T g R RO r I LE S D ki
ICALE L, FANAD > THRE X L GiHK - XZ Ul
ZODRERDIBETIRICEYT 5. TNB5IiTiEhA
HAAHMHATRESIND W=U2—)VT A b2 U—
ADERNZVE WS HFELRE H 5. ), OH & RIS
wO/NERRE (HL). &35, & SICHMNICIE H &R
DAL AE (L) DT 5.

IESCAEERIC DWW T, UTDEBD THS. Lidod
B PR S (S RER T VMR < AR DR ELIER (R
300°CLAR) &2 T, UPILEAL - 71UV XA )UHE
WL TWa. 722 L, SO S RO —EBICIE SR -
FIERICRERT >V F AT 4 BB 5. B0k
5, TO7VFATA MERGENEIRO—EZ KT %
DM, T =7 T7uy 7 THEZONTENTHS.

2. HYU—=X& HL V) —ADER

AT 4 F 74 FREFTE, —Rick OS> MLo
RSN E > L BEATED ONVVYIR—T v 1 | 1H),
Z O AU E D AR ORRENMENE S (LILY' T A
L) Wo#id % (il z1E, Coleman, 1977 : [¥ 2) T DA
A E R E R EL OBE SR E SIC DOV TEF A 5.
bbb, HEDE HL OERD KD EHN»S ER LT
5L#EZ%. 758, H & L IZ Research Group of Peridotite
Intrusion(1967), HL (#HrH M - ok (1978) Ic K - TR
TNz H & L OFfNEREX A T Ths. MG L



g

24
xR 1 tEBEREFEDT YT (V) yN) ORIEBENEER.

Table. 1. The minimum distances from heimat of some nappes (clippes) in the axial zone of Hokkaido.
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Fig. 3. The rock types and geologic age of basalts from Sorachi-Yezo Belt to Hidaka Belt. after Katoh et al. (2000).
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Fig. 4. A schematic east-west cross section through the Mukawa~Sarugawa~Nukabira ultramafic masses. P:peridotite,
Msp:massive serpentinite, Fsp:foliated serpentinite, H:mainly harzburgite, HL:mainly harzburgite>lherzolite, GA:Ganpiyama com-
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Fig. 5. A schematic east-west cross section of the western part of the axial zone of Hokkaido.
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Where are the “Yukimushi” going? :Autumn journey of Prociphilus oriens
observed in Furano City, Hokkaido

2017 2 H15 H  %2ff, 201742 A 27 0 28
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Abstract

"Yukimushi" seen in Hokkaido is the insect which is very familiar for people in autumn. "Yukimushi* comes from
wherever, and where do they go to? | introduce movement from a Abies sachalinensis to Fraxinus mandshurica var.

japonica and an observation method.

F—TU—F:WH, YFLE, LRIV

Keywords: Prociphilus oriens, Abies sachalinensis, Fraxinus mandshurica var. japonica
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o T, P THKRDZEVERH A TA =T EE
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FTABEMDBZH, 797 TLFZERNES ORHICT
5. ORI MR/ xA AT &2 L Prociphilus oriens
(Fig) EWVWoTT7 7T LyDOMEICE LKEE 3~
amm (ZE. TORHRICHMZIRS> THB E b R/ 314+
TR2LTEOENE 7D, BRENECHED T T
Ly OMEMNIC A%, FEHIBEIOZD, BZ 5 HEH
HO7 75 LYDEBICRAL T2 EEDbN S MNFEL
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FICE-> T 12 BIcERERSZCEEH5H, Thid
WsL7EA S . EiEld 10 HE D3 T AICTFHOZII R
{4553, BAFICTES EAVTERTEBIZE AT OM.

YF4E%BIET

FEdlzbR3VFXE (Fig2) L0 RESEHIELT
RATVS.
YFREBIAREL 2D L 30MICEL D, B HIRINE >
FTAHUZLREL RS, INED 7~ 11 i8I x>
TeRBCIREE L XN B O%E (Figd) ZDl), #4e
ATIE 30 ~ 40em { BVDOKREEINHS. FHEMRST
AlFEAEBEDONT, BDREDTVEELDHS.
HBORPTRE-T2ETAICEZVARED, NEICHEZ S
nizo, MO TEEDOFEFOMO b X AT
WEDE RS, RAOTTE RE T T MO RROE
KHBENB L, NAROKREICEH 5. HERS L LTl
DOFHORKE A ATNBZ T EEH 5.
FHFMEICEWERC28END> T, VYFXER
HDOEWZRLEND, ZHEoNFm> TV, 2LD
ATWERIEEN, AAEEXSHEVWK S BRTGZ L

Figl TR EMEND b K/ XA FTZ LY DD
B@R

T2M, B EEZR > TREHLTVS.

FHH 2SN DEEZEHTESTWVWD L, FHO®E
DENETAHEZFSITERNETANDZDICET L.
BOHZDIEKIEYFXENEZ TS, iz, WE
DIEE LTHERICHA DN ATy ZICEMiE> T
RoTCHKB. FTATVIIFVFRELRARCEZ AR
BT 5DTHNMUTWAEDIEAS M. /2L, 4T
JICHE LB RIEZ S Tz FRICEQZ LIFTES
FERT 5 EEZSENTVS.

ERHOEEBVFHE

EHOMRSAICYF X EZRATE 0B ELHS.
YFREICHE LIZFRED, 7aRaLEOd
ERNCADAB X DITMIEE K oDV TWD (Figd). fi
ATEZTOVRYFRETE, BHOZETIALH
X, T2 ThVAREH 5. MDA H 2 K5 EHGH
NENTIEWVEV. KRAKDOAKIE, #FO—5HoHNU->L
DEERTHEVRIEINTWEZLEDHS.

COLEDOHERE, HDH2ZESIFVWNEHBICHZ
. TTICEDHELETIC, ERRICTTNTHW

Wl Pwlw‘ﬂ%wfi'u:q,ﬁ&<%a

Fig2 YFAE2=R
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DTV UbEXILTHL. T35, ALryavhia
D Imm I HwZEZVVNERERNBZNTNE T DD .
INHEFENSEENFELLDBT, AL YEN
XA (Fig.5), f#hA4 A (Fig.6) 72. BOEMICWNS T
LEH BN, BRI 2DV TWVWBERERZZ > /A E
TRIFBE, ZOFIKENTNS T &EDHNRERNICE
V.

T DOFF, BICLAADVTWVEEREBIE, HiFiFe
WENEIFEATND. F AL AXD T EICEIEZ
T, BEMNRE2AZICEST2EE, WD TESFZHD
KINCHRIC LB DN EEFICE>TVEDE.

EHEBEIADOFEBRICEATYFXEZHIEL
THEHLTWVS. YFAEICEEDELL LML R TR
MEH, BMZ D, IITIEEL, HZEOLDERELD, T
NE7 75 Ly O ORE 72

Fig.3 HEITHVFHLEDE
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FHOIRE L ESR
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MED7EMIC Tz > Te—HDINZ T Z TV B, Uiz
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10 AL ZE, YFREOMLOT EETHEL &
BEFOL)—C—2AXDLS5 B E LA LY IEOD
SIMEOMN S (Fig7). £ B A4 Imm ICEHENKE
I BIROERmMCADON LRV E EIX, MR EY Y
FCDURFWIEBRONT S Z2Z > LFHNL TR L,
ZFORICTLS EAEHDFENTNEZ ENHD. TD
IOIRAE TRNA 2T

ELSHDERE

BE 4 A, IS SMELzRIE, VYFREO®EZES
THRAEDFICT ED DERIEZWS. T TTFRER,
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