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HEIUERATO ¥, ) ARERE (1)

SMRS-Z* - JIEIRR « AHKE
(Gt B A EERBRALEHES)

A Report of Some Xenoliths found in the Andesite Lavas from
Hakodate-yama in the Southwestern Hokkaido (1)

Yono ToNosAKI, Hosaku KAwAHARA and Jiro IsHI

Abstract

Hakodate-yama is situated at the southwestern part of Hakodate City in
Hokkaido. The major rock types in the areas are almost composed of hornblende-
hypersthene-andesites, agglomerates and agglomeratic tuffs of Quaternary or early
Quaternary. According to the lithic character, Hakodate-yama is considered topo-
graphically belongs to the so-called dome-shaped volcano. In this paper, a detailed
account of the field occurrences and mineralogy of the various xenoliths are
described, and some problems on their genesis are briefly discussed.

The abundant xenoliths are exposed only in the so-called Koryijisan lava of
the northwestern part (Yamasedomari) of Hakodate-yama. The xenoliths occur as
dark ovoidal or lenticular small patches. They are usually 5cm in length with
3~4cm in width, sometimes up to 20 em in length. The remarkable xenoliths in
the Korynjisan lava are classified under three main rock types with regards to
their original rocks. (1) Xenolith derived from basic plutonic rocks. The rock
has a very coarse-grained automorphic-granular texture made up of interlocking
plagioclase-crystals. It is composed of thick tabular plagioclase, hornblende,
hypersthene and ilmenite as essential minerals with a little quantity of magnetite
and opacite-minerals. (2) Xenolith derived from sedimentary rocks. The rock
occurs as irregular shape, appearing partially as vein-like or film-like streak in the
‘country rocks. The rock shows usually weak foliation related to the alignment
of biotite and plagioclase. It is fine-grained, composed of biotite, hypersthene,
plagioclase and magnetite as essential minerals, rarely accompanied by anorthoclase
and quartz in certain amount. (8) Xenolith derived from basic igneous or por-
phyritic rocks. They are the most common type of the xenoliths found in the
Koryajisan lava. The rocks are composed of plagioclase, hornblende and hyper-
sthene as common essential constituents, with a little quantity of magnetite and
quartz.

" "
WL (BEY 9%km, ZEMEBILOES 334m) & IEETHHEROEREBCER TS ¥ — LR 0E
DRKILBEFRL T B, EESITMEH D L CEELP KB L, HBOXIELREL TELDT
BB, ZOLUHIBEOBREINE ST, LEHEN¥ /Y X (xenoliths) 2IHFL T2Z &
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FRVH L, WETREMTCGEEO SR (8RR, 1958; A, 1958; R - 14, 1961; &
BN - KT, 1964) AL TNT, INDORITRENREHH ¥/ VY REEGHILIIEEL BT T
CHERLTWBHEZATHB, LD, ZhAbO¥ /) JRAIVEETHELLEAEY TR, +0
BERSEINDPEOMNBELEROBENEDLH TS, EIANIZIIHET HEELIEEEFO¥
JURE, TRHEFCLOAEFERYRICL, FOBRILLAERENE V2 D000 1L TR
ELT 5,

KIERZEREEO¥ /) VAL L, T TCD, SOBOMEND I hdibhd X 51T,
O L EEIR L TR E TR THSD >, $HEETE, JRBERHO KIS b EREE
DE¥)VARETHZEAPELMIZINTEY, TOREMFEEER T3 (F,1989; %4k - A,
1943; AH, 1958; &k, 1962; K38, 1964), KUEFIZIB B €/ Y ZOWRIE, HIBRCEH T2 E8
HEOWERE, WIEEORBFHRR RO Y /) V ADBERIL Y LEBEL T S ZIZAEHRTHDH I LI,
TTCAEFA (1954) BT 2EZATH B, AHE (D T, ThE TEHELEEFLEEND
BE L7 /) A EORBIEEVIZERTTAZENTELLD, L FOREREO B HEL,
LEHEME LR T BRI L T E v,

BEFILRNE L(CH/ ) ROBRICOWLT

FHETCHECTHY/ )R, TOOENESERL, ITHF - B - FERG Y OFEAEDICR
HENDZOTHEHR, BN, SEJFHEEIMCERL TS, Lizsi-> TEELEY ) V2E LT
i, ZOFEFUEEFOLOE, T0F{ TEBLTEXIRVTHA S, FHEL/ Y 20BN S
BIZRCHEh 2, WETRITHBALEHORAEES (RREERE) I5ETh-T, £/
R B BUEEIHART - BA)IR (1963) AEEFILEE L BH T 55803 BFICEY LT 5,
EHELOBETE, R R THEEORANREZ(E QT BfSE TR OMEHNEETH D)
NEZIBNZDOTHEN, BABMEOBRE TR ZTOFHAEL TFREECHbbhTn5, A

Table 1. Grain-size of plagioclase-
crystals and mafic minerals in a
hornblende-hypersthene -andesite
from the Koryujisan lava, Hako-
date-yama

Plagiocl#se Mafic minerals

Grain-size | Frequency| Grain-size | Frequency

<3mm 1.0% <1.5mm 3.7%

3~ 4 5.6 1.56~2.0 | 5.1

4~ 5 6.6 2.0~2.5| 25.0

5~ 6 19.8 2.56~38.0| 19.1

6~ 7 19.8 3.0~3.5| 27.2

T~ 8 15.7 3.56~4.0 8.1

8~ 9 13.7 4.0~4.5 4.4

9~10 7.6 4.5~5.0 4.4

Fig. 1. Stereographic projection showing the 10~11 3.6 5.0~5.5 1.5
orientation of poles of the joint plane in 11~12 3.0 5.5~6.0 _

the Koryijisan lava from Hakodate-yama

(Schmidt net point diagram) 12< 3.6 6.0< 1.5
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Table 2. Chemical composition of a hornblende-hypersthene-andesite in the
Koryujisan lava from Hakodate-yama (Analyst: N. NAKANO)

(1) (2) | (3) (4) | (B) | (8)
SiO. 57.836 (956 Si 26.77 | 20.57 Si 55.20 | 110.40 | 53.05
Al0; 17.99 (176 Ti 0.45 0.19 Ti 0.52 1.04 0.50
Fe;0; 4.95 31 Al 9.52 7.58 Al 20.32 | 80.48 ! 19.53
Fe*? 3.47 1.33 Fe™” 3.58 5.87 3.44
FeO 5.96 (83 Fet2 4.64 1.79 Fe” 4.79 4.79 4.60
MgO 2.66 (67 Mn 0.25 0.09 Mn 0.23 0.23 0.22
Ca0 6.66 (119 Mg 1.60 1.44 Mg 3.86 3.86 3.71
Ca 4.76 2.56 Ca 6.87 6.87 6.60
Na0 1.77 (29 Na 1.31 1.25 Na 3.85 1.68 3.22
K0 1.01 11 K 0.84 0.47 K 1.28 0.64 1.23
H:0 0.31 H 0.04 0.78 OH (0.98) 0.9
TiO, 0.76 o P 0.02 z 100.00 | 165.36 | 96.10
P,0; 0.04 0 46.33 | 62.00 O for OH.... —0.98
MnO 0.32 4 Py 100.00 | 100.00 O.... 164.38
Ig. loss 0.19 ) OH.... +1.96
Total 99.97 Anions pro 100.00 cations.... 166.34

(1) Weight per cent of chemical compositions, (2) Weight per cent of Elements, (3) Atomie
per cent of Elements, (4) Value of Cations, (5) Number of Oxygen, (6) Number of Cations

in standard cell
BT HEEOHEmAHAU LB Y o
Ty FEBIZBRBLCEBRLF LB R LI,
¥/ ) 2R SUBRETEOAENERRA, L X
CHREREPHODIHRED L ITHNEOEAN
LEREND, T LTINLDOERITIIH - HE
HWEPAEL, IBEAPCREBMCEEELNS
\~ plagioclase - pyroxene 75 ¥ DAY/ KB
ENEENDOT, FOMBIRBNKILERE
ErRLT5 (Plate I © Fig. 1 R{* Fig. 2
PER)V, 2T TICHEE (BEHERE2.0mX
1.5m) LIZR BN D vplagioclase-crystals b
mafic minerals & OREERE LA L-BERED
FarEEIED L 5 10ied (REZIISEMORE
PEBLTHD), 2FIZY/VRAERHFUEES
WEEOATRELER L BEbh b0 (B
Q) BHEZLE - KRECETLHIKRAERS
OR B BLCRE N &K (1950, 1951) nE
ErME DD, BEFULUBEERFITAEETND
porphyritie plagioclase 4, HJlIAR <7 & 5.1,
BREAOCBANOBRFTILENHA 5,

Table 3. C.I.P.W. norm and Niggli’s value
calculated from the chemical composition
(Table 2) of a hornblende-hypersthene-
andesite in the Kdryijisan lava Hakodate-

yama
C.I.P.W. norm Niggli;s value
Q 21.84 | (Q 28.7
C 1.73 [Or 8.0 Si 174
or 6.12{ (Ab+An 63.3| q (+)45
ab 15.20 | (Or 11.3
an 33.08 [Ab 27.9 | al 31.9
hy 12.90 | (An 60.8! fm 39.2
en 6.70 | An % of Pla- c 21.6
fs 6.20 | gioclase 68.5 | g 7.3
mt 7.19 | (Wo — Z 100.0
il 1.87 [En 52.0
% galie 77.97 | |Fs 48.0 | mg 0.31
S femic 21.46 | (Q 22.4 | k 0.28
H0 0.31 lM 22.0 | e¢/fm 0.55
Total 99.74 | F 55.6
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REEHODEAERREER) DUEITET R -7, BLRCIIWREL, FOEIFELND
HELLBNROERENE - FFEIE - 454 Vilile Y OB 80 L THBI 120 3575 1 < L4y
Wb, /AL =7 EEEHL, FOMBRIESECR L.

FAKNEDOFHLERs BFH, 1952) &, #FAlL% (Daly, R. A., 1914, 1933) D%z <
BT, —BENZIE Ca0 - FeO (ZE & alkali 122 LVVERIA D . & IR L Th BB ERED
LEIFEI KB O P CERNIBTEML T B8, TOEMTH, X512 FeO - Fe,0s
i, alkali, & <iZ Na0 OB Y - THET TR TW 5,

BFLUBELRETHIC, 52 Plate I, Fig. 2 0BMBEEHIRLTHS L 512, il
porphyritic texture ZHHb LT\ %, MRS & LTI plagioclase» hypersthene>>brown horn-
blende 7c ¥74:57¢ Y, T magnetite>quartz>biotite 75 EAIEbH BB, LichieT, ALITER
MAKERZET % hornblende-hypersthene-andesite 75\ L% quartz-bearing hornblende-hypers-
thene-andesite IZHHX T 28 &5 5. BT EEELHOIEMMEIC OV TR S D,

Plagioclase: #554ME4T Plate I @ Fig. 1 X1* Fig. 2izBE5h 23X 512, B4 lem ZET BHKR
RBEHUTITEF FICEAE LT T, BBOKIEEEY — BRI LT\ 5, fREL Tatn
LABELHULRRERL L DONEA, AMIIKREELEDY, EEIC SAEHEEZRL LD
YA TEET 5, ERNWCHEELAZEAREL TV 200, ZTOBELOFRIC L AEENE
Lo BITTIXEHED LCEYERELRL, BE&Ec ME OREREE LTET S, BEzL 5Tt
sericitization - saussuritization (X P <K HEERZRAHBLLNLHY, ThHLOE S I REBEM T
(010> - (001) DAZFBUZ LTI BB TV B, $HEHEOFREE S LT E 0 BEHIT I
clinozoisite MO #EEAS poikilitic RIZEFIL, =hbHOTEMAHHEES plagioclase DRECE
FISHIEHLZ L EHTV D, BECIEINEBELNRET 5, CoRBTIT Carlsbad-albite, albite,
pericline, & < f#iZ Baveno twinning 72 ¥ 2 b B, TR TS BEEESH5hNT
WENDL, INLORXFEAABIL > THEFELLE A, FOEEIE LT normal type 2% <
75T\ % (Platel » Fig. 2 £M1), Retardation yax.,=304 mu®, 6 X Atrace of 010 on 001=
(—)12°, X’Atrace of 001 on 010=(—)27°, X’Atrace of 010uex.» in zone 010 in albite law=
(+)80°, B#H=E n,D=1.561 on 010, Seddf (+)2V=82°, (——)2V=86°~80°, IEEIEE S
H#E SN BN basic labradorite (labratownite) iz B+ 2B & Bbi s, OFI- plagioclase 1235
FAHEIENHEE X Y- Z & (010) o 0AERYRE L, TOELNEE (LY) © (010)
BEIREKE (FHE, 1958) BB LTRL, OB, ERME S (X7010=15°, Y 010=
70°, Z7010=25°) iIZHHLAHZ L1 H B, BELCEEA (X7010=T2°~T4°, Y™010=56°~59°,
Z7010=40°~36°) DR LIZE D HDDEENE /oo T B,

Quartz: MAHEITE L FICHEHED quartzerystals 7% 5mm BEEOERMCHE LTRETD S
EhiHBH, WTTHIMTHES (B 0.5mm X) RZHBbhs, BEIFOAFEARMRLSZ L, &

@) BEFLUBEFIE, SECHNLLIE, FRELLCHRBELEY, GHOERILT
“EREOEAATERET b, REOKR, ThEPhoBB TR0 ERRCETOEENLY, & iz
FEBEE TEBLL T brown hornblende (& & iz biotite #ifnd ) DY BEAEMT 2 = & 2% D
TRRES TR, Lrl, MEIETOHEBREY - Bl oRBIEEREb e nD, ABET
BHEE~EL TGRS, LPBEFUAEOAERS, &4, AR Bl TricREDTET
& 6()

(8) Retardation D #|%Ex v 3" H 3 Berek Compensator iz & 5,

O BEEM RO 2 BHFROWE R T < TRMEIC & 2 (EREBE 26°C §i#%), 7+ plagioclase
D~ ZEEE LD BITE nyng 1ZHEY ASHROMBE I ITHARAL (1959) ORSEEL E/F L7,
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BRI TRAIROABE B Hh 5, —HikE, Retardationoax.,=23Tme.

Hypersthene: 7}isiE o> mafic minerals D752 TIXB L% <, RO EEGHE L L T2, RIRT
BREOBHANEGELHUMCRREET D, RETD L, FOBLALOEFEI ERFERL LTH
WZET B4, T CHBEORES TR EE Y RERYET5L 0 b h 5. BHOBEREL
WD k312, ZOEESmm B LCRMEELH B2, i, 0. 1mm PUTOBERELT D
DhHBHD, FTOMBMEINTITHREE VL L 5. BIET<E AL, —#FhcisyvTh brown
hornblende D& NT % & hypersthene |3\ HBAOBERLH Y, BWEHO I ETITED
BEEP BT AEEN S b s L Th o, Hypersthene-crystals i3 T 74 J6, Retardationoex.
=525 my, HEEMIE (Z), JuEmE //(010), }é{’i X =Dbrownish yellow, Y=light yellow, Z=pale
green~bluish green, ¥:#lif (—)2V=70°~64°, #E X115 %/EM L Enes Fosz~Ens; Fss (Win-
chell, N. H., and Winchell, A. N., 1927 OFRZHFIZ & ) OHHEICBRT 2B L BEbh 2,

Brown hornblende: A4 8% LTHBELBULERABIN THERCEES LS, EIAME
EORBREYHO S L X123, hornblende DI/ PE LY, FFARBAFEICEVTL, £0
SRR T Bh, EEITE, BB EAERSZ BRI, SIIERSEL S, 5
i, TOEEORREE THBAETERREND L ZEEMIBRTRIN TV %, EELKRF
BB (1954) 34 Gz~ TV 5 Z & <, hornblende-crystal o F#fizit hypersthene 7 ISEIKIZ £
PEELTWAI LA LI LITEERINS, UL LEEE, 2 08 L1332, hypersthene A% horn-
blende D EFHREICBRRZKICBOLNHI L1 HBND, TRHORHBIIT 2HRIBE TR
VX 5 T35, Hornblende-crystals (3 8t L TREE, LM, HPRROEERERL UTET 2.
~EZHEEEOTE 110A110=124°, BEFHONFHRE (2), FHENFR =Y, cAZnmax.,=20° on
010, Se#hiE //(010), %&i:FE%E X=yellowish brown, Y=dark brown, Z=dark reddish brown,
Jeihfy (—)2V=T6°, Fe ﬁiﬁ}b:gﬁﬁ (Winchell, N. H., and Winchell, A. N., 1927, Parker, R.
B., 1961 oFFRFEIZL D) LB,

Biotite: HEEFHTLEATIBITHONE, BELECESFTE 1.2mm iIET 2 RRER
L LCET B, ZO biotite-erystal @ B & 7%, #k/e magnetite RIFFMERICT HHEHED
hypersthene (£ 0.1 mm Fif%, 2Ve=12°) ia &, TN LELHHLICEFRLTIAHET S, e
[ © biotite D {EAHREIZ 3, hypersthene-grain (2Ve=66°) R@AHF XN T\ 32, Z OFED hypers-
thene %, relict mineral 7o d, 3\ NiE, biotite BB OEEWZBL T 2L O, HEOLZAH
BSMTIo, Mz biotite ¥ iZ (X magnetite - plagioclase (2Va=83°) /g ¥ OMRIRBERATH I N
T\, Biotite-crystal |ZEETE~ X BITH®, X =yellowish brown, Z'=dark reddish brown D%
BEET D,

EWEFUREEY /) UV REEFO0HN
ﬁﬁ%mﬁt IV, FEsANE 3, FORE BELEEFUBEPOLONRLIEFLVS
g O T, T LTEORAHHECHEIND OO —HUZ OV T T HZ LT L,
~!z'/ A) 2T L CEOSAELR IRV LIESIERERL, BEL I LT OERMBEC LTS
(Plate I, Fig. 3~Fig. 6 ¥5M), /¥ ) AOKE X, & 0em UADLONE - TD
B, T0ihTH, bemxdem KEEOSONBEEE L HEH TV 5, £/ V) RORESEFHY LI
REE2XziBd e,

¥ ) AT NE TRE LEEAD, FOMEREY, MRARUKEROBRIETVIRTTS
&, BECEENGOHABOOID LS Thd, ZhbLERICEHEEN BV DOORIHI S &
ROE 5T 510, BRIRES>TRE>BUE>EMAESERE>FLY 7 2 VR, MTE/ ) R%E
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BEBNCZOFEEREL RN, =
1. B¥EME-RESRIL7 LR °
(Hypersthene-biotite-hornfels) ) o ¢ .
EHAED TR T T, B S N BH, B :
gz streak SRIZERFT 5 BAOHKEN B D, °
EEVRET HIZ, O & % plagioclase> .o
biotite > magnetite > hypersthene 7z &7 & 729, e
Zh i granoblastic RiZALA4 3 -~ T hornfels 1R
BEYRLT% (Plate II @ Fig. 1 ). L
B L, biotite DML I H RIS » THRED . ..'8 .
HREALFFIL0HY, LOWITLL CH IR T
WEATHLE (parallel texture) # @8 %, BIRY

.
g4 e L THBD quartz - anorthoelase 72X 723% ‘.ﬁ'z
%o .

Plagioclase: E¥\#% 0.1mm Bifk ORE M S 4
557 52t parallel texture 274 biotite I <

PbnD LD T, R LI LEKREEHR (0.8 s =
mmXx0.6mm, An 33) [ZEETALDAHD, + ) ., Shortaxis .
<=0k shghs iz k0 s " S, f o
NEEFEXNTWEN, 22, ZOBFIRE ST from Hakodate-yama (in centimeter)
poikilitie JRIZAF| L TV~%, Plagioclase |IMERHE 2R L T34, ZoBAIZIL albite - pericline
> polysynthetic twinning #31% <, K\ TET D Carlsbad-albite XABDH BN B, FeBEHEIZIT
BRSEFEELRTIOLHY, FDIREA LS normal type IZE LTV %, Y%A X Atrace of
010(Max.> in zone 1010 in albite law=(+)11°, St¥uyPskah X -YV-Z & (010) EO&k & o AR
X7010=88°, Y ™N010=78°, Z7™010=12°, ~ X Bf (010) & t © BH % n,D=1.542, ik
(—)2V=18°~82°, {EEEA D basic oligoclase (BT 2BLEEET A LMNTED,

Anorthoclase: B, BV AN 5 EEIE vlagioclase Btk L TE T 5, BIRMFE, ~ZH
LR, HEhE (—)2V=46°, Or F 25 Btk (Tuttle, O. F., 1952 ORSRFT L 2) Dk
HMR2ATHLDOELERETE S,

Biotite: Plagioclase ¥ FIU < &% 0.1mm BiBOREES, 25V IZBARES (0.05mm) /5
1e%o DD L T plagioclase D&M i3 & A YEH7n <, plagioclase ® mosaic aggre-
gate FIZTHANCHAEL T2, Uh LERD Z & £, parallel texture % R4 E512 8 S5 % biotite
BERIREORENRATH D10, BEIEFER (0.2mmx0.1mm) &4y, Thbo—&i,
FEtkd % plagioclase-crystal 24 L&Ir Xk 512HMH LTV %, Biotite i35z L TEEH K, ~
B, ok, RIRKL LHEHTHEE, e X=yellowish brown, Y=Z=dark brown~-chocolate
brown, (001) & LOJEITE A=7=1.6585; HENT Fe Rz EiciE (Winchell, N. H., and Win-
chell, A. N., 1927 OESRFZ L 5) LBb s, fois biotite H1zi, FOEME, S@kkic ¥ DR
T BHHEL, hypersthene BB EBOILELDONHBD,

long axis

-~

L]
[
®

16 cm

B aisr X FATREROLOLE LS HBE (TREHBER) 2 RTO0OTHE5, 2 F
T, ThABERAar#HT TV 3,
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Hypersthene: 0.1mm BT OMERRESE U TET 5, Hypersthene (713, biotite \ZBEAZbE
O HH DL, biotite (ZIXEENCBEHRARL, TBMIFEHTLIIOENDH B, WEOKET
3% atkis <, X =reddish yellow~light brown, Z =clear green~bluish green DO¥#idH HEtad
HoHbTH, BEOSOTE, LOEENCL BAFT AT D, T LTHREDERILHEETIL, &
RIXFOBITE - WEHARL AL VETT 205, hikal Gaki@vsiie) §2351
BN, TOBREECE, FESERC S magnetite AifdE LT3 2 L AIE P, Hypersthene (%
BELUTEMN¥E, Retardationax., =382 me, MRGFROKEEE (Z), XA (—)2V=T0°; Ene Fs:
FECEEMBEZET 20 LBbh b,

Magnetite: Zg:#md biotite - hypersthene TR L2V, H B\, ThdOHMELERIR
Lick 5B cENT S, Ll 0.05mm FiBOMBEERE TS, AT hypersthene & & HITh
RBESE LT, FORBHEN 0.1mm~0.2mm BT B L, ZHBIXERELTEL, £0
SR LE LIUAE R ERT S X 51Tk%,

2. AP A3 (Hornblende-bearing pyroxene-gabbro-porphyrite)

AR hypersthene-biotite-hornfels 12 { HNTRRFRICBHHN, T, LD/ VADKREZ
HE 30em B ECERLONDH D, EAIKEBELEY, FOoaFMIREORELEHULTYSD
DD, ¥/ Y AiZid porphyritic plagioclase ¥R Zknb, FEOEHMALERLBIT LI LA
TE 5, RFHCRERERNRONT, 2fe LTHRRFLY 7 LV RAEBREE DV 2EADD
723 (Plate I © Pig. 5 22R)., % T 512 AE 0O R 8 #13 plagioclase> opacite > pyroxene>
brown hornblende >magnetite 75 ¥ BRI TV-%, ZH5D8HD 5 b, plagioclase (2B
7 X % mosaic aggregate #35% L, ZOEHFIZ mafic minerals A TRANRIZEIES 5 xenomorphic-
granular texture #:% LT\ 2 (Plate II o Fig. 2 ¥R, L7 LEIRCIL ophitic texture
HEBDE D,

Plagioclase: @% 0.2mmXx0.1mm FORIREESRA granoblastic JRIZHAE 5 25, el EBHE
&% Tsth7: blastoporphyritic erystal ¥ 3\ x 22X HEAYLABESE (0.6mmX0.2mm) A1k
%, Plagioclase (L& R30I 5 BIZESL, & {12 Carlsbad-albite R ORBRAHIE <, 4FKIEXR
(1951) 233, C-REDEENREK-Tw2®, BEMAFNCZTORELIObT RO L 51Tk
2, BE (U), 7%, A-R&E (D), 17%, C-3E (0), 36% [HX CI&E (C), 8%, BHX C-
Wz (Co), 21%, JAR C-W& (Co, 1], RHEE RTEBILRNSRL, ez, OB
BERTHOTHHRLOL DD EHBHOESINEMTHY, HOoRBFEOBIELEI TR > T
%, 7¢35 blastoporphyritic plagioclase Hizi3, magma |2 & BRBHER 2RI BB LS DA T
B, Tibb, ZOED plagioclase DEAERIT NAMIZ Bl HRESMELTRANRIZLY, iz
T, An FENRETIET(An%, 36, 2Ve=88") LHBITHAHE 2BALDL D, ELREEELLT
MZEHELRECREECE 3055 Y, BEPICIHEHIROME, b L1, TRAVMVEDOELAR
B (R EAEEE B2 D) 234 LT3, Blastoporphyritic plagioclase; #&éc (&%, ~ZBEE

(6) Hypersthene DK - B & biotite DIEE & A1EME L T\ 545, Z0He, M heayn
M Z 2T 5 -BORRNLERCS D,

(7) Hypersthene D EERT, » L < it -+ 0 FABN ¥« magnetite & B 2183 5124\, hypers-
thene X SEEHEORAEL L BIFROEANETEN T2 L5382,

(8) Blastoporphyritic plagioclase Z#HY T 2 ABMEHIX, £DI3 & A ¥t Carlsbad-albite & (¥
B CRE) OBERRL TS, FRERIC X 5/ 87 plagioclase grain & 27z 9 O E#FEL C-R
EERTA, COBRCIER C-RE (C) CEGHEHLAS 5,
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LA X Atrace of 010 on 001=(—)14°, X’'Atrace of 001 on 010=(—)28°, JeizHuRmitddh
X-Y-Z & (010) @M% L 0 AERE X010=70°, Y™010=58°, Z010=388°, Jtihfy (+)2V=88°
~81°, Recrystallized plagioclase; X’ Atrace of 010max.) in zone 1 010 in albite law=(+)37°,
X’/\traoe of 010 on 001=(—)12°, X’Atrace of 001 on 010=(-)27°, X™010="74°, ¥010=60°,
Z7N010=384°, (+)2V=84°~80°, n,D=1.562 on 010. #FHZEAIL\ T LIEEEA D labratownite (&
BT 2BLBbhs,

Pyrozene: Plagioclase X F U <, A#HdbBEEERMIE T, BHEHCLKOARRILTSD0
&, TOBENBLTHRL, BEREERLEDDHOLND D, HETIE, L0 opacite 1K
B LT3, FEEREID U ARSFOIRR - Lk o (ICEHEIREFE L, H:E 0.5mm 1
T, EEC ImmIZETHI0Mb D, THLOREED, EIBREANFRLIEEELTRI L
Nh b, EEEEDBERHY, L, EO~EBEIZEITIZ brown hornblende (&8¢ 5
NITHRTND) #ETHEhH D, ZOBEIT, pyroxene & hornblende i3, EFEH/sERIZ
HB, B a LT TRERIATREZHUSAMKIIEDI 2V, L L opacite FIZBREANZ R Hh
Bi#hi7s pyroxene T, X’ =pale green, Z'=yellowish green DBV F &L H ST hDOAH B,
FEERAIZIL pyroxene ¥ E DM, NEHE RUEBL YR, BESR Q10) o~XF
¥, Retardationoasx.,=805my, HEEMIE (Z), XFEHHL =Y, ¢AZ aax.,=38°~86° on 110,
A ZMax.,=42°~39° on 010, JelhE //(010), EEIE emin,=1.684, Bmean;=1.692, ymax.,=
1.712, BWEHER r—e=0.028, #HEtEH (+)2V=64°44" (calculated), BFEJlhify (+)2V=68°,
66°, 60°, 56° (measured); YeZEMWEEMND Di 4T (T0%~80%) (Z%i¢s common augite HD—F&
LRBHZ EHMNTE B (Winchell, N. H., and Winchell, A. N., 1927 OBRYEEIZ L 5.

Brown hornblende: Aripda®i 1o, #HRE DT L A YA opacite (0.5mm FifE, & EiZ
2mm) HFIZEMAINTHET %, Opacite | pyroxene DEMIZET IO THE0 b, T ORBEBAIC
% apatite - chlorite - magnetite - carbonaceous matter 7¢c ¥ OERNEEATHANIEE LT B, =
o> opacite HD pyroxene |IFREEL L THEINDZ L b h B, FDIBLA LS chlorite WEE L
T\, Hornblende-crystals i+ Z MFED relict pyroxene IZFALLANZE L, EEITF OEED BEEES
PAZPEICE L TV B, RBEEIS@MEE X=clear brown, Y=reddish brown, Z=red brown
~deep red, Retardationasax.,=985mu, HEREME (Z), JEMHF b=Y, ¢AZawx,=14° on 110,
¢AZ Max.>=18° on 010, common hornblende HD—BE#ET B LN TE B,

3. sEiRMM (Gabbros)

AERT TR L RREA-APA-X B 5 (hypersthene-hornblende-gabbro) 7SR I T 5,
LosLohdid, FOERPELHEL YCERNARCHENDOT, EROEEE, 2¥F0 (D HEKE
HEE L Q) EEME L XL TCEREZTTHB,

(1) saResiig

AEIE )V ZPIRZERHTAb00L5 T, ThETRRSNWCAKI—-"FOBHEICHAF
Ve £/ VR 2emX15em KOEEWEEE L, BEL ¥/ VR EOERIIERIL T35, =
D¥ /Y ATENBEREEAROT, BELIEHCRINTHZNTE, —~RLT, ThXEREY/
YZ2ITHEL T B ENbh b, AASRBKAYEL, L IZRAYHETS hornblende © &R TH
BzHBEL T2, BRERET L L, TOMRIFERERED automorphic-granular texture 7
LTw% (Plate IIl. @ Fig. 1 & Fig. 2 £ 2 %&8), MAYL plagioclase - hornblende - hypers-
thene - ilmenite 72 ¥ H7c Y, ZhSOEMELLEIFTET 5,
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Plagioclase: #ED plagioclase (% Plate IIT o Fig. 1, Table 4. Modal composition of the
LFig. 2IRLNB L3I, EDRLALHETREERAS  essential minerals of a hypers-
70, THLBEFRNCE) & - CRRERMERM LT  thenehornblende-gabbro (coarse-

© RS 1.0mm X0.6mm K DREEs 75 2 5 grained xenolith) in the Kdéryaji-
%o Ak : : REORDIEDTY  san lava, Hakodate-yama
TRANTIE 3mm X 2mm \ZET ARERERLH Y, F7- 0.4mm

UFObDbH5, ThbOIEEIMA NI I HELL T Specimen No. | (001) | (002)
Y, TRRBEREORHTE, —HMRLOEELBHHNS  Plagioclase 56.7 | 63.7
b, FETERERCET CBRERRAATRbALDE  Hornblende 15.6 | 12.8
BEbh 3z, BEERFCL - TIERROTEEDRSSEBEA  Hypersthene 12.0 7.7
R EOBREEY Ch¥EMIERERLB) HBHHN72Y,  Opacite 2.5 1.1
¥1o, TORREERESHED (B0.1mm), RidEAkLIk Ilmenite 13.2 | 15.2
RiZoH¥a< alkali-feldspar (1§ 0.2mm~0.4mm) A4 LT Total 100.0 | 100.0

WABD, L TZnED plagioclase Tid An 4 FEA L B
BTFI2EmMIbY, ZOBMLFEITIE, plagioclase (X albite (2Vy=80°~178°") k75, LIDOH
EZAES magma OREBIEFIZE T { plagioclase DMMIFHEOBBIZ I 2R LEZ - LNTE L
5o BEAEAIVTNORED INEREL T LT3, ZoBRAITiL albite - pericline K1 Carls-
bad-albite 2Z < H BN T B, 4% (95D K IAWNBEZ LT, ThHOEKXPHEELED
5, BE (D), 10.4%, A-D&E (A), 81.2%, C-I& (C), 58.4%1" DEERLB, Lidl-TH
ERROHEEN S, FRNABSHBNILKBEROBEICASLZ L5, ik, ThOOREHE
HOIEATLCERRD AR, ZoNERENERINTHEHIENERETOERS bR T
BZEThHD, ok zid, albite AT HOVWTRD L, A—REELIIERREREREFNRLS
ZREED LIEREORERENBD Hh Y (Plate III © Fig. 3, Fig. 4 #&8), W&, £
DEBRERITZTEALFN (TR TIZ e bHH D) i aack ROFNE® 4L T % (Plate
III © Fig.5 #&), EHECIRHESELEDHOLNDL, »H2BEOHEEIEL, T, BEF0
3 DIZ-D+ T gabbro-porphyrite #1 7> plagioclase & I+ D BHEMORTEDELHETHI/L»
Tvwb, BHEEEIZIT normal type M%<, KW THETFD alternating type b EET 2 - 2 CH
B, MEREEIIREEE ¢ MR, (00D) - (010) O~ XBEEE, A~EHAET NS (00D) H L TEH-
WENROBRIENBERSEDH B 5, Retardationmax.,=304me, JH¥A X' Atrace of 010(uax.) in
zone 1010 in albite law=(+)50°, X’ Atrace of 010 on 001=(—)22°, X’Atrace of 001 on 010=
(—)88°, JpfmitEh X - Y- Z & (010) Eo&EE 0AER X 010=64°, Y™010=58°, 2010
=40°, (010) ~XBEE LOEITE n,D=1.572, FHf (—)2V=83" (KE#E&), (—)2V=80°~T8°
(PR, (—)2V=84° (PEUREF); J¥MIEL D, ThEho plagioclase i, HTERBAUC

(9 LAoHKE Plate III » Fig. 2 (FHOEFRAKELIHS) CEHOL D, BREEHEY
B L TREREAEER, 7\ L alkali-feldspar Bk Eh B Z L A%,

Q0 C-REBOHRETH R C-N&E (Co), 5.2%, ##ER C-RNE (Cy), 495%, BARX C-T&
(Co, 8.1% LisoTu b,

Q) A—#EE EcRbh 3 @5 albite AMBORMUETAHIZAI30° Bi%k, & Eiz56°iTho
Twd, BackEho plagioclase 2317 % albite A 3NE & pericline X W& & OWREEHEO B E
1A 90° hoTwanb, ko albite ARBFLIAEFCRPT L 4TES, (Plate III »
Fig. 1 28, TR0 plagioclase izt b 0MFEL R REBEMNELN D), '

(12) % 0.0lmm~0.02mm @ crack it, chlorite (hornblende DEBHERY) LS X &k »
THIINT\ 5B, .
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J&7 % basic bytownite (bytownorthite) 2484322 2705, Table 5. X-ray powder

Hornblende: ##E 1mm % 0 42 © 7 572, KBizboiy  diffraction pattern for a
Amm X 2mm (BT B b DB D, MEBED EEHTIL, 8 0.1mm B :;ﬁﬁﬁﬁﬁﬁh;;
E D5 3\ opacite rim 2345 LT\ %, BHIZIZ, plagioclase ZRHR gabbro (coarse-grained
7o & 3 CRIRILOBRRIEOA T <, bEAiz (110) ~ZBELHEE (001)  xenolith) in the Koryaiji-
CRBENROFIN B M LTV 5, REEEHFIEEL THE~2aR, e sanlava, Hakodate-yama
HE, EPRRAOHIREREE LTENT 2, ~XHEEMOZAK 124°, Re-
tardationax.,=870my, ERME (Z), H¥EHFHFH =Y, cAZ Max>
=18° on 110, cAZanex,=23° on 010, JHE //(010), H@peggs, 105 | 8.4l | 100
(010) T L Ti% X=greenish yellow, Y=greenish brown, Z=dark 14-0 | 6.32 8
greenish brown~deep brown, FEHT = emin.,=1.663, Borean)=1.675, 17.6 5.08 8
Totax.,=1.683, WRHTF K r—a=0.020, F i (—)2V=T4°~68°00 ig'é i‘zz 13
FeE A B A H#E L Mg-rich (60%~70%) ¢ common hornblende ¢— o1.2 | 4.18 15
HMERZ2ZENTES, 26.3 3.38 12

EERBN S hornblende-crystals &4 L, 300 mesh BIFOME 973 | 3.96 | 30
(2 L Geigerflex X#EHTE (FEEH) AL, 20:1°~70° HEAOE 9280 | 3.18 2
RERD, Xz CuKae (Ni-filter) % f L7, Geigerflex X##H  28.7 | 38.10 70
WHOFERAFHIOEDEY ThH B, BE - B 35KV, 10mA, Scale 30.5 2.92 16

20 d(A) I

factor 16, multiplier 1, time constant 1 sec., divergenece slit 1°, 31.0 2.88 8
scattering slit 1°, receiving slit 0.4 mm, scanning speed 2°/min. 5%  32.0 2.79 40
DEMER d(A) L HBHEE (D L EROEREEbRITRT, 88.1 ) 2.70 | 18

34.5 2.597 9
4.2 2.047 16
45.4 1.995 9

Hypersthene: —#%Z hornblende (Zf& & TH4 %, Hypersthene
& hornblende & DBIRIX, FhEhOKBRE ¢, FMEIITFTT S
ZEnb, HHMTIE-EOPTEREE R LB L0 b FEE 7.6 | 1.908 8
T B, FERIBEL THENZ LT Q00) - (010) EARET BLHF~ Mk 50.5 | 1.805 9
ORRRER R 0.5mm HI) #3570 (Plate IIT o Fig. 6 8. % 558 | 1.646 9
EEI~EFRBE, HNL, MEFRONERE (Z2), Retardationanxz, 56.9 | 1.616 10
=882my, %tk X=brownish yellow~light brown, Y=pale yellow, 60.5 | 1.528 10
Z=grass green, YoEhfy (—)2V=64°~66°; Mg Iz EA, 2T Ene Fsw 65.1 1.431 8
~Eng, Fsy EDMLFRREFTILOLHERTE 20

Hmenite: hypersthene % L < {3 hornblende D#EEMH % TRINCEEL L TET %5, WD
PEFR~FIRZE LHAVERIERLET 5,

BeLARE EHUESTEFUBEPCRAOKDZIEEY ) VRAD 1IHICOWT, FOEMEELE, &<
RSO FENEEIC OV THBIZEER L TORE, N bHO¥ ) ) ARIZIZRENE Xt
BREEEI L, YOIEEY /) ROBRCIAFRL RED L OABEL MR oTo, FHEOLK
1, $E5TZ hypoxenoliths & epixenoliths ¢ 22 ¥ N TWAZ L THY, ZDZ &iX, magma 7t
LW ¥ /) RZBT HERRERECEEARE O REASRE 2 ET 2ME0 2 Bbn s, &
FFWL - LR - TEE - BRLSFEEFORENSLEY ) U RZOWTL, AE (D L LTUERT
BFETH D, ¥, IhHD¥) VAORERERCBBEMIET ¥/ )V A0EFRKLLCEL TR

(13) M—E#ARC I THEFR A Q) BEETOZRRLLbA T3,
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Explanation of Plates



Fig.

Fig.

Fig.
Fig.
Fig.
Fig.

SRR

PLATE 1

Specimen of a hornblende-hypersthene-andesite in the Koryijisan lava at quarry of
Hakodate-yama. Most of the large white minerals are plagioclase. Dark spots are
composed essentially of hypersthene and hornblende.

Photomicrograph of a hornblende-hypersthene-andesite containing phenocrysts of the
large plagioclase. Note the euhedral plagioclase showing zonal structure. Crossed nicols.
Xenolith of andesite in the Koryajisan lava from Hakodate-yama.

Xenolith of dolerite in the Koryijisan lava from Hakodate-yama.

Xenolith of gabbro-porphyrite in the Korytjisan lava from Hakodate-yama.

Xenolith of microdiorite in the KoryGjisan lava from Hakodate-yama.
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PLATE II

Photomicrographs of the various xenoliths found in the Koryijisan lava from Hakodate-yama.

' Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Hypersthene-biotite-hornfels. The rock exhibits typical xenomorphic-granular texture
consisting of fine-granular plagioclase (white in photo.) and Dbiotite (black in. photo.)
with accompanied by some quantities of hypersthene. Crossed nicols.
Gabbro-porphyrite. The rock shows a medium-grained and xenomorphic-granular, in
placas, moderately ophitic texture. The constituent minerals are plagioclase, pyroxene
and hornblende associated with a small amount of magnetite. Crossed nicols.
Microdiorite. Composed essentially of hornblende, pyroxene and plagioclase with acces-
sory magnetite. Crossed nicols.

Dolerite containing xenocryst of plagioclase. The rock is mainly composed of plagioclase,
pyroxene, hornblende and iron ores. Crossed nicols.

Figs. 5-6. Andesite showing porphyritic texture. Composed of plagioclase, hornblende and

pyroxene in phenocrysts. Crossed nicols.
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PLATE III

Microphotographs of a hypersthene-hornblende-gabbro (coarse-grained xenolith) found in the
Koryijisan lava from Hakodate-yama.

Figs. 1 2. Hypersthene-hornblende-gabbro (euhedral aggregate of plagioclase). The rock shows
typical automorphic-granular texture consisting of coarse-grained plagioclase, horn-
blende, hypersthene and ilmenite. Crossed nicols.

Fig. 3~5. Plagioclase showing polysynthetic twinning. Note twin lamellae of albite twinning
plagioclase. Gray streaks are indistinet twin lamellae (010). Crossed nicols.

Fig. 6. Subhedral crystal of a hypersthene, with characteristic outline and cleavages.

Crossed nicols.
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