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Fig. 1. Index and geological map of the axial zone of Hokkaido. Geological map of the axial
zone of Hokkaido. Geological map showing the distribution of the Mesozoic For-
mations.
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Hir— & 230t 3 2 EAE 0B E L, X0, RO ZBMEHPICABAPRVI
ANl EAREL, AECHEICE T tigEh RO HE R OB EEITT 5o

SRR AR R MR OO M TR

HEAS AT KR ORI i3, 1Y 2 5-FEER (1 £& 5000 J7~6500 JFAERIOHIE)
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(LSS I KRIA N B (Fig. 2)o & D EMI, o  —F+ vE, EREESEEEEICEA
LTwahs, Bicidiaun,
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Fig. 3. Composite stratigraphic succession of the Sorachi and Yezo Groups in the study area.

EEEEADTPICEN T B0 X0, BikiE (1986) OEF L Fodbifil o gk R A s
Xpic i< &, HEmBREE I HSE, THE & IR 3 EA- BRI ET 5, Atlfic s
o B EHVE R S, JEH-FEPRIC RO A BER O S A oiE A BIcE L T 0, Jhe iR IE
LT b, TAOFABEICL B L, T OBEBINIE & SRt ORI Ei % #% T sl 55
NEFRICES FTEMT 22 EMTE, WFNOHIBICE W T b HEH & 2GR & 2 E 7
BHEHIKEWETH 5,

HeRE# 3 AEaii~ S =y TERS g, ZE0F L WibsE, BE L,
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Fr— b, FOE GREOT oy 70 oMHKENE, CO35, —HB Fa<A MELEAK
B7oy 7Bl T, HEECTEMRRES TABBES bonBERLTBY, GKAHAELT
FEINTVE, Cho BERERE, WERIWBLIEIC M L, REEEREIC 2 > TIEXR
HOVWERZERT (Kivokawa, 1992), — 4, ZEHIEEL Y 2 SR~ {Meaiiich o ¢, BIK
DKld BWViEEOEF TR M HUET, KikE, KB EEEZ IR E L, Ebaic
BEUEKERSAMES (Fig. 3)o ABEE, FicAHgopERicBH L, BEibicliE Om LTV
5o 5B, THIEEHR MRICIHIBSCEPEA L TE D, FITHEls SIS 3 CRRBICEEH

LTWV5, TIN5 RYIBEVEPEICOHET LIEECE, DA OASEER, EHBEEKEICE
iFBEHIHRES O LI~ v VAR L TV EEZI SN G, REPOREEBDT AR b
DSEEHT B e, |[FHIIE T 1969 £ TRIESTTOR T\, EHIEHAESICE Y BERB
B3, BEED S — 51 DS, FRBHEORED OB E N 5, AR, BEMRCH TR
Mo, BT T KEO—HTH - LESEL MBI EELONTED EiEH,», 1992;
ElgiE 2>, 1997a, 2001), RINER OHERY LRI TV S, AR T, 4 v aRroibée
R CoP S TREILICIE AT 5, —RICIRRBEIIAIULLAZ { G805, Al
HTOEHRIBHD TENTD 5,

TG O AL, AHIO K MNCHTE L, REEHE REAICE - TV 5 (Fig. 2), T
hold, MoTBEGERIKE & FRORBILGEE CXaasns CNLUNED, 1968), AR
Bkald, SBEACROEENHARD S S E oI 0 THEE L 2illis ~ 54 1 PED
KWFHEREY T, WA SIBINICB L BSERESHEHEEE > TWb, IOKBRRHERYEEBES
600m IZEL, HEIEICE T 2R b YIHIOEEYITH 5, HEAZILEERE RO RIERSY Ol
Hb IOBBEIKEICEDLDNTBY, ERORE S AkBREIEERL T3, —F, KB
IEE R RE NTEE GO E L, AHSOILETICOADHT 5, COESE, HRETFEORE
75 LGB GLLE T, FESEESPERTERES LA B ALE oY)
TH b,

# H & &

1. Z=H/ER¥ Sorachi Group

ZERVBEE I3 AT I o L, BERin W icbE-pPE A R 0% & SRR O PEE % 5%
T o EfTIRRIFFEILT, HRHE 30~50°E QWAL LA TH 5 (Fig. 2)o AHURD ZZHIEE S A1
5, ZREFHROBETE, BASTHIHEREI170Er Y+ 4+, BE S BE»S
13 AMEE, LREEEO/NEIE, BEEEOBNEOSH 5 BEXSENn S (Fig. 3), 2®
56, BEEBEFSEE~I 7 0E Y+ 4 b IEABMR HEE<A70E vV F 4 b EHE
BRIAEABRICHD, Thi HIoRRBREAMRKRICH 5, 1B, BREBTHOHED
RETLENE, HER (BEZ0VRA FYF o 78 OFARa v 7Ly 7 2 (UEDA et al., 2000)
ELTAINEZ_Zhb L0, BHICZLL, BEBEEBOIEEIEOE S & 0iER%E5]<
EBTEL s, FHEI I TEBELERBICED I,

1-1. #BF ¥R Gokurakudaira Formation

g« Il S8 (2001), &sRILIZGERII FR, BB,

BE. TFEAHIH, 500 m Pl k.
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24 ABRERETAROMET, EEKMIROERHREMEILCHEES Ahd 525, BHIEZ
L, BSOS LHIPERIRE T, AERAESNE S 54 FTHEOIX LT, AHHT
BEREEZRENRYE LD 5 H TR S,

KUK OME R T I, EW HhoFEsFET 2 CREEE, 5140, E5m UToRE
BEUOHBOF +— bt 70v 7% LI LIEETD (Plate 1-1), ZREHESIE, —MFLr 71 b0
NATEY TR A N ILEDERNMEET Db H B, F v — PRI NTAENEERL
THY, s S oMbARBERIS BV, B RS/ NEEIIV- P TRFr— TRy 7%
SLUREAN SEGEY K LBEHT 5, 8, &/ Reomfflilich i cotiTly, o
KRB IESCE AP EA L TV 5 (Fig. 2)

KEOHERIL, kS R BESEZRE» 5718 5, KRGS, BEERN 20~60cm O
closed-packed pillow 7> SHEL & h, o —NEIERERD, 2nREReE2EL, RaMERE
LAEH LN (Plate 1-2), 8 FOBIETRE, AEMNH~hBoxRadEsET, BE
0.2 mm DL FORER, BiMEL+2EAEE L, REHEMEED, 15 -7 5 =2 7 — xR
4 (Plate 3-1)o FHUCEE 1| mm FIROHFMEAB L OREAORBEZZU T L0H 5,

KEg L, PASLAGHRICECERE~LUEEDNA TR 5294 b 6155, Ml
RIS EEXET, B 20cm UFOAEEET (Plate 1-3), WIKMPEL, HBMEIR SN
W, B KL RS A BT T, B 2 mm BEOKEE LIE LIFET (Plate 3-2) & T
T, PALARBRIIZEATED, MitEE LT oaXEXxVEEZD, BEPASAAIR,
B 2mmLITT, ®—F0O5~20% 2d&iH 5, 70 LAEFRVIRER 05mm UFT, %<
A A G AGHBICEEISN TS, TXTDODPALAAPIERLILL TWEY, 7 osA X
NVEFETH B, LR, H IR, #HEA BEREL, BRIV SRS, 15 —F—
g AT, BEGRTANA MEL, 72 62TEBL TV AN, BRMEREIFETSH
%, TAKASHIMA ef al. (2002) 12& 5 &, IhohALARMEBICEL KILER Si0: 8% 48~
569%, MgO &% 15% HikDE Mg LREB W LLIETH S, —T1, MM TEIIR54 D
BB RS IEE 2 mm UL F@ Bubble-wall X4 L2475 R SRR a L5 (Plate 3-2), Zh
SELIFLIE, HPALAGEHBZVIEY o2 EXVORBEPKEEET,

1-2. $iEvq 4 0F v JF 4+ Chikushidake Micromonzonite (E¥FR)

R FEEE

B E: SbEVHEEETET 500 m, mElticin > TEABT %,

B & mETVEBOLRGZEALTV S,

1. Foliated basalt and red chert blocks (lower part of the Gokurakudaira Formation). Scale bar
=25 cm.

2. Aphyric pillowed basalt (middle part of the Gokurakudaira Formation). Scale (compass)=15
cm.

3. Olivin-phyric hyaloclastite (upper part of the Gokurakudaira Formation). Scale (pen)=14 cm.

4. Unconformable contact between the Chikushidake Micromonzonite and the Nunobe For-
mation. Scale (hammer)=35 cm.

5. Sandstone lense in conglomerate (Nunobe Formation).

6. Oolite limestone boulder in the conglomerate (Nunobe Formation). Scale bar=1 m.

7. Porphyritic trachyandesite gravels in conglomerate (Nunobe Formation).

olm: oolite limestone; t-and: trachyandesite gravel; cgl: conglomerate; sst: sandstone.
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Fig. 4. Field sketches of various lithofacies cropping out on the south wall of Nunobe Quarry.

£ M AEAREFEIL 2km b - THITH D, BELEBOLRECHEAL, HEBOR
BIABETEDLNS (Figs. 3,4) SO &3, KEERPBELEIERZICEAL, L0
& (B HERFERE CICdBEICBEH L TWAIEERET 2, 1 70% v+ 4 IR
I~2mm BiR T, IKBE2EL, FNCEH cm OREREDO Y/ ) 242581, FAOMESERE &
BEBBE - THELTV S, BME T TOBBICE S &, REKIEEET, MEL%E K
EL, 7 VKA, BREA AEPIYEMES (Plate 3-3,4), S MCARAEEESL T E b5 3,
ERE 1~2mm OEROMEAVHEEIRICER Y, ZolEich VER, BAEL, ERE
s ENRE LTS, BELDO IR T NA b EFFERICEE LTV LA, AL L5
TH b,

1-3. #5EZBE Nunobe Formation (Ei¥FF)

mih: ARG,

B E: 120m,

B & PEE<A 0TV F A P ELRBEIIES,

B B BEhSREECES EAMRLY -7 v 2R L, BEYOEEA S IBHEAERLET
H 5,
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KETIIIBE L 5120, FHNOREE<A 7 0® Y+ 4 P EMNEIREREZ - THELT
W3 (Fig. 4; Plate 1-4), I 5~30 cm OHh SHR S N, BAPEL, 1 v T ) r—va
VSR T WSS T b B, B RBIIC R EAMRIE L, BE» S 30~40 m LAIT
ME R IC T 2, BT, FHUC b 5 ZIROBEME B L ORERE L v XPE Im 10E#
4 2 Eft% 21 (Plate 1-5, 6)0 E 7, ABRESD O 2m EAicld, RABE 10m ORH
TEOMESEE NS Fig. 4 1) < OMEIBRIEORE L 20 cm DI N OB SR
h, BAREEEEA RS T, BANOBEEELE O, B a v 7y — v v EOHERERE b
RENNT EDD, THFEHEREYTH B EELOND, ABOMSE LMK 5O HENEES
£<¢, LI LI3HARS Bons, BREERROMAZLIAEP KRS % 5 (Plate 1-7), IRWT
9 — 54 FAKED FROFEE~A 7 0E Yy A4 P EFUMRIIEE YV F 4 FDBEEN S,
HHEZ LRI 12, SEBILODIHFELL TV S 0P, REAOHEL GO LEZIHELNS
(Plate 1-4), §5 FOBIZRICES < &, BRROMERILE HESL, BANEL, AITAMSEE, ik
BHEEMD 515 (Plate 3-5, 6)o BEEIZ 1~2mm O bOHE L, KEVHDT 4mm IZET S,
HWEE— Fizznzh, REGH 10~30%, BEEHELH 5% A, APIAH 1% KiETH 5o
HMEGOHABGICIREEELs T OO bRONE, LRIV I X, KA, FBEHIYN» 5738
D, LELIENIF5 4 v 78BETRT. v— 74 P AIKERIEET, BERK cm 2INOHE
tclJ.lEﬁéﬁé“éé’&ﬁﬁl‘ffE’J 41 (Plate 4-1, 2)o AKEHEDOE L BER 20cm LN TH S5, i

micbETE50b5 3 (Plate 1-6)0 TN HIRIFEALEHERE 05~2mm OV —4 Ko
&sm@%m4ﬂx§nu1an$ﬁ®%E@:&E,EW&&E,%1 TREREMNR SN 5,

KB II B E~Eh SRS N5, WEEEARIICHUR CEE SHEME @Y o
BV, BALEEOREST S b5 TIROBAEL v X (FRUTOY A 2) BLIELERENS
(Fig. 4)o 8T T, WERBKOBVAEET L+ 4 b T, HERUSEOER &2 hiclHRY i
BEFh LR E NS (Plate 4-4), EHMCE A LHA FaRHELTWEES b RoN5, e
3R D - TERE L, AB LIRS CHIET 5. BEREKELZEL, REOEVIKE
BbAEENICED,

1-4. /NEFEE Ogurose Formation (F¥Fr)

i AEERAS.

BE: 100 m.

R HEOREEESIE->TVS,

B UREEHIRGS FLod4 raTEfRE L, FhicHBHERES, REREEBEZRE,

FoRAE, ER 1miigoro—o— 7REIcEAER - /o closed-packed pillow TH %
(Plate 2-1)o E o —o— 7iCERIEHESEBIICEY 55, TR OmHEORE Zthikids
DHE-THY, BRIICEWEEEDTNVERRE SNV, & FROMREEIC 3 NS
DL ) 2RAESLIEND, B TH B LHMaN G, TR, HHRESIERREES 5V
BRER, BAELOMEEbTMED 2% L) ZRAET, BEERofEGOKREERRD
WENED, #92, ASPESMISEDTED, A vy —rF=a5—10LA s —¥—5IH
#4779 (Plate 4-5, 6),

ABhEicid, EX 10m o~ FaoHlEREBEkE 5 (Plate 2-2), TN 513 5~20
cm OESTHREL, fkL BETEV, ERIbAS S RBEI NSV,
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Explanation of Plate 2
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1-5. ##=E Rokugo Formation (¥7%5)

1M ARG

B E. 35m,

B & DNEEBOMINEEEBEIIE S,

£ W BRaErEkE L, THRTRAGEIKESREEHEICRT,

T/ NEEREEIRAE O A Y 5 & O ICHHRRBEVE-> TB D, BEHKRLIEZELLN
% (Plate 2-3), WEREIBEIE 10~20 cm OE S THJE L (Plate 2-4), fREFED L WikB b A%
ZEET B, AT TR, ABOREREROAEZEL, XVEHEELAHEAID S, HiFEID»
(1982) Itk 5 &, AEH» SEHRT 2 ERILAEEE, HIL Valanginian (1 /& 3700~1 &
3200 HEERD iexflhan T3, ik, HEHRAHBICEVWTE, AEMBZ FL I 4 PBEAL
Thy, HfEOLREKIESO AR E TRATW I ENREEN S,

KB FHICIRES 10 cm~2 m OHBEIKSEEE N5 (Plate 2-5)s NS IFHET, #
#e B TH B, MY I 2 EEERE L, BER, BELGZEE

2. IBEEE Yezo Group

AHUROWEHEER L, R AED SWERICH T ToMIIcEBHT 2, ViEIRORFER
LRIy, WE X 2REEBENEEICR SN, (LAOEHOBDTEZL L,

2-1. < a—/X0Jl|/& Shuparogawa Formation

Bl AsRIHPERIRTE, v 2 — el R

B E: 100m Pk

B &R NEEEBORSEEEIIE .

E M ABRUEEBONEREEBE, O, BEBICEIRS v IBEMES,

ABEERDOZ 5 v 7FEiL, il D EEBOWEREEE» 5D, ¥20m OFESZFH
33 (Plate 2-6) 2 7 ¥ 7EOWEE, BEEX 5~20cm T, RLEEOFKET L5 -5 1+ T
b5, BEBHEECET IR Y 7BORER, KYRPIEMAR L2 S WMEINTED
(B3, 1992; ElEiE», 1997b), RIESHMERAE 2R L TV B A[EEHN S %6

TDR5 v FEO ENEWEBROWEREREN 5725 (Plate 2-7), WaEIZES 10 cm
~1m T, FHEECEBE THCRBORET S5 —E5( FThHD, 8 FTR, WERELE
TLFA LT, AT, BAEFEEREL, Fr— b, GBS KEYEES, BEEBIKEEEL,
BExi3 10cm LINE, BEICH~THEY,

1. Basaltic pillow lava (Ogurose Formation). Scale bar=1 m.

Red siliceous mudstone intercalated in the pillow lava (Ogurose Formation). Scale (hammer)
=35cm.

Conformable contact between the Ogurose and the Rokugo Formations.

Stratified bottom green mudstone (Rokugo Formation). Scale bar=25 cm.

Alternating beds of felsic tuff and mudstone (Rokugo Formation). Scale bar=1 m.

Slump bed intercalated in the basal part of the Shuparogawa Formation.
Sandstone-dominant alternating beds of sandstone and mudstone (Shuparogawa Formation).
Scale bar=25 cm.

o

NSOk ®
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Plate 3

Explanatlon of Plate 3

—

Aphyric basalt (pillow lava of the Gokurakudaira Formation).

Olivine-phyric basalt fragment and bubble-wall glass shards (hyaloclastite of the Gokuraku-
daira Formation).

Micromonzonite of the Chikushidake Micromonzonite (open nicol)

Micromonzonite of the Chikushidake Micromonzonite (cross nicol).

Porphyritic trachyandesite gravel of the Nunobe Formation (open nicol).

Porphyritic trachyandesite gravel of the Nunobe Formation (cross nicol).

px: clinopyroxene; pl: plagioclase; hb: hornblende; opq: opaque minerals.
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Plate 4

1 e

S o s

Explanation of Plate 4

Porphyritic trachyandesite fragment in the oolite limestone gravel (open nicol).
Porphyritic trachyandesite fragment in the oolite limestone gravel (cross nicol).
Qolite limestone gravel of the Nunobe formation. (open nicol).

Volcanogenic sandstone of the Nunobe Formation (open nicol).

Pillowed basalt of the Ogurose Formation (open nicol).

Pillowed basalt of the Ogurose Formation (cross nicol).
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Fig. 5. (1) Discriminant diagram showing SiO; vs. alkali after KuNo (1966). (2) Discriminant
diagram showing Zr/TiO; vs SiO; after Winchester and FLoyD (1977). Data of Kita
Iwo-jima Island from BLOOMER et al. (1989).
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(Chikushidake Micromonzonite; in the oolite limestone gravel porphyritic trachyandesite gravel
sample ChO1 - 02) (Nunobe Formation; sampie Nol01) (Nunobe Formation; sample Nc01-10)
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Fig. 6. Incompatible trace elements abundances normalized to N-MORB values of Sun and
McDonouGH (1989).
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Summary

The Sorachi Group exposed in Tokyo University Forests in Hokkaido and surrounding
area can be divided into the following five formations in ascending order; 1) the Gokuraku-
daira Formation (aphyric tholeiite with minor high Mg basalt and high Mg andesite), 2) the
Chikushidake Micromonzonite (micromonzonite sill), 3) the Nunobe Formation (fining
upward sequence from conglomerate to mudstone), 4) the Ogurose Formation (alkali basalt
with thin intercalations of siliceous mudstone), and 5) the Rokugo Formation (green
mudstone with felsic tuff beds). The basal conglomerate of the Nunobe Formation, which
overlies the Chikushidake Micromonzonite unconformably, contains oolite limestone
blocks. Although the Sorachi Group is thought to have been deposited in a deep sea
environment, the occurrence of the oolite suggests that it was formed, at least locally, in
shallow marine environment.

Key words: Jurassic, Cretaceous, Sorachi Group, oolite limestone, unconformity



Development of Allozyme Markers in Abies firma

Yoko SaIito, Yasumasa ADACHI, Masanori SUZUKI, Isamu KARAKAMA,
Haruo Sawapa and Yuji IDE

Megagametophyte tissues of seeds collected from 9 mother trees of Abies firma Sieb. et
Zucc were subjected to polyacrylamide vertical slab gel electrophoresis and were analyzed
to find the marker genes of this species. Of the 13 enzyme systems, 16 loci were identified
and 31 allele were found. Diploid tissues and needles of mother trees were analyzed at the
16 loci found in megagametophyte analysis and 13 allele at 9 loci for 8 enzyme systems
were found. These results indicate that the techniques described herein would allow the
genetic analysis of this species using megagametophyte or needles.

Geology and Stratigraphy of the Sorachi and Yezo Groups
in the Tokyo University Forests in Hokkaido, Japan

Reishi TAKASHIMA, Yoshinori MivaMoTo, Hiroshi NisH1
and Takeyoshi YOSHIDA

The upper Jurassic to lower Cretaceous Sorachi Group is distributed along the western
part of the Tokyo University Forests in Hokkaido, Japan. The Sorachi Group in this area
consists mainly of mafic and intermediate igneous rocks, with subordinate volcanogenic
sedimentary rocks. The group is divided into the Gokurakudaira Formation, Chikushidake
Micromonzonite, Nunobe Formation, Ogurose Formation, and Rokugo Formation, in as-
cending order. An unconformity is found between the Chikushidake Micromonzonite and
the Nunobe Formation, and the basal conglomerate on the unconformity contains oolite
limestone blocks. These facts suggest that the Sorachi basin rose above the sea level, and
ooids were formed around the shallow coast of an emerged basin.



