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Abstract: The purpose of this report is: (1) to describe the heavy mineral composition of marine
sediments in Ishikari Bay, (2) to clarify their source, and (3) to elucidate processes of deposition
and the geological history of post-Pleistocene age.

1. Hypersthene is the most abundant heavy mineral in the sediments of Ishikari Bay,
followed by augite and brown hornblende. Minor constituent minerals are: oxyhornblende,
bluish-green hornblende, glaucophane, olivine, zircon, tourmaline, garnet, epidote, zoisite,
titanite, and chromite. The beach sediments of Ishikari coast have heavy mineral composition
similar to that of the bay sediments.

2. The heavy mineral composition suggests that the bay sediments have been derived
mostly from intermediate to basic rocks. The main source area for the sediments is considered
to have been situated in the Ishikari lowland where intermediate pumice flow deposits derived
from the Shikotsu caldera are widely distributed.

3. It is hard to recognize the difference in heavy mineral composition between the
relict and recent sediments in Ishikari Bay. Therefore, clastic material may have been supplied
consistently to the bay from the Ishikari lowland throughout the deposition of the relict and

recent sediments, though the sea-level has changed since the lastglacial age.
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Table 1 Heavy mineral composition of marine sediments in Ishikari Bay.
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Fig. 2 Map showing distribution of heavy minerals in marine sediments.
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Fig. 6 Relationship between grain size (median diameter, Md¢) and heavy mineral composition in marine

sediments in Ishikari Bay.

No~ %
)

1 (69)
BB

2(177)
R E

3(232)
At

4(242)
R E

5(246)

HE=RE

6(254)
R _E

PR

7(261)
" E

ABlAE 6 MERL  For legend see Fig. 6

BT CEERATH#E - TOEHEWER (L, 1959)
Fig. 7 Heavy mineral composition of drill core at Naie District, Sorachi-gun, Hokkaido (Sato, 1959).

REtD ZRIZEPTnB ETH).

3.4 EMYOEBE

S - TRER - TEARNFRUBLANGE D
D LEGYEED 90 %L EITET B, Zh bR
EHLNBERO V2, HrFvAR B LMk
WERTH . —F, PEREL, BiERRIchblsT
HAShBBE LSV 2y «c BRE - S{ARL, F
FEAPA - BIA « ShAB RO Y v A8 & DR
B BRUEKECE EEMEAECE, TRERUCHERER
ErbHEELEZLD LEDLRS.

BESVHER» b A D L, RRBORBHEYIIEL L
TKRIUENLHERLILEELZONS, 22 CRBERE
FRECRB oL W) ETH S, FIRESE 45
& ARHEHAE OIS =R b BRI 2 T
DRUBEPIESFH LTS (A R, 1954; &
A, 1959; 3ER, 1958; $hkiza, 1964; B, 1968;
ZiE, 1974 GH - BB, 1980). Zhbd o Kil=IE
BECHEDO LD THY, ZEOEKFER - T BELGRK
CAREEEEA TS, ARBRERL Zhbolk
#2 KA U 2 bREY B E S IR s h s g

— 403 —




WHAEFARGENRE £7 %)

ks, Eie, AR ERCEHBALFIO—EBE R
T o TREKIEE - KEBAKIUBROWH B IK S (I - 5%
A WOINRERELBEEL, ZhhdbED 04 H
HoTIEBS . —F, AFEOERITE, KIEED 3
PNBNSRIFROBERAEISMHBL T B, HEREET
b KUENESEN, BICHE=ROEAIE, PRy
ZLOBRKBEEHETSZ LH@bhTREY, Zhb
YERBEO 1oL EZLRD., L oT, RIS
RBHEREN O BHH P I KILZEERD b OB KRS 2 &

WHEDWE, BAECEEShL).

KRR &> (1978 a, b) i, FIFEKEEM EO—IHERLY

DR Z IR EH O KIEECHER A &
L5, BRIFEROUERS S U< inmRibH

D BERERYP OGS WL L EFMICRLE TW
B, TRIZE T, HERFEERN 3 FEC R v
FIPLOBTEARIC L - s h, 20%, A

FREHAED 1 SORRE L2 D, ThavERI

P & 7w IR & > TRRICER (B 0B

SF100mPL b)) S WHBEEHEAERE . Sbic, A
REFOMBREY, )IAFEME, 2) BrrRyg,
I ERAIR O 4) HiEKED & 12K L, B
BB TERARERY (£ L LTTRR L D)
PREW EcRBfahz LTwa,

X TEAREREN Y, SROKFER 2 &% (FE
FiEh, 1968, 1978), Z0GRMIAARK & KRt HE £ 4
B2 KIERFEOHEIBR L T L EHTWs, =0
L, RBELOERTIEREBFET S4B Lixks
B, R, XEBRTEAEBRDPIOIENCED>TD
BB, BALABRBPEET S (B, 1959; FBEHE,
1980). FgE#E, KREEMIECED LN D 1Eh, £LD
HEDOHBRW CEES RS, HEMHTOLALABL
BEEZW LEBEEAEROFH THBD, &b T
AEERTCOEGFY L LTI, FECHLVWHE @l
FEEw — B PSHZIE, FRIZLAEELEVWS &
a6 UERR, 1971), JFAHEED L CHEMWR B &
2%, ZOHIREIIO®BER Tk, X TERHEEY

DY, T
RS

Izk»>T

T 0
A &
20150 %20

>

Glaucophane/ Total
heavy minerals

2 25%

40’

0°

—30"

—2o’

43410
I“Skm

L
141°

B8R EBENEONT

Fig. 8 Map showing distribution of glaucophane.

— 404 —




TR HERY O EIRAR (ShARTRHE)

Pt b B R S h T v 3B (K - R, 1954;
A, 1957; HEfRIED, 1963) 0w, KEWM LR b
NBEPADARPXGHETEAHEBEY RO b b S hi

LEBETERWE, SRl kd, KB LEOHEY
i, FEEEHELVLDOTHDHZ LOMLLR S,

FIE LIV BEGMO—RIZEbNL TV A ERIL &%
WAE - ERGANRSE < BlA - SL2H ¥ IhAH
CBREEFIFA L BERREETERE Urav
cBRAFITA L BERAREABERRE 7w
LEKEE « DA AR c VFV R ETEEEARETHD
LEZBNRTWS (B 1971).

B OXFETH 5 22 IFRkic s, WEREERS
FEREL S L, hicidBhAas - BRE - HREA
WA FEFA4 M REREETR T3 (E, 1974 &
Kigd, 1964). ERAEEOCESLMNI, ZOEREH
poblebanizbELbhb, BUERRE R BE
Z o BafiEdie L, ARFIERO LNIZHIALHHE &
AIHEHFOEECMIERHN LTS, EEERVL

AEERD, METEESRF R > TR A/HT53
P HESRO KIS L UTHEHRORAFTI/NIA L
TW5s., £, BERO X5, ARFEOHZITIINAN
SIRRROEBRBERSMA L, L, HTEERRUHES
ORI, Prav .« £AF«-BEA - ANA
H-EAERELEEN, BlNE - RhAF - w5 1A
BRO7 v n R VRO DN T WS (S, 1959;
R « Mk, 1958; {ZHE, 1959, 1961). Kie#l kiz %
bha Zh b LERED DERESYIL. BEARER» D &
B EENENDOPES IR DEHEERShiz+5 X
Vb, eLs, AREHEEDCANT 5SS
PoOLIELENTELD LHELIE I REYLE Lk
v,

ENE - BReANA - BILARR - 7474 RO
W5 WABDSARIBICONWTARS L (&8, 9,10%),
ZHBEWFR D EE « KB (1979) IR [ HEHERE
W R CH BB RN O S A& I RS WMEMSED
Bhs. b OMERE &R TEIRIE WL SRR /N

40’

0
1420

;/ o

o°

60

L 40 /
-

Bluish green hornblende/,
Total heavy minerals

2 3
A

35%
L

166
A

30’
229
0

198
°

168

37 20/

437
]I5krn

10’

;|
141°

IR BEREANFOIM
Fig. 9 Map showing distribution of bluish green hornblende.

— 405 —




WMEBEFARENRE 75

40!

T
o/ 0%
00190 0

Oxyhornblende/ Total
heavy minerals

L

l
-

2?3 A

257 272 .
® Je 144

198
.

I3 5 7% 4310’
P, : 5 10 15km
e ialm | i L i
v 5] B
EIOK BRILARBO DA
Fig. 10 Map showing distribution of oxyhornblende.
SVLDOREL, BLEFFEOTTHRIZERE (7 2000 ££53), L% e

AN OBELDE LTHHS W2 D THES . Lk
BoT, BELDOLHE LRVWERT « BEERYSHIR
DKM, ZDOMBEHEEERSETLES b
DEHWESES.

SEE L NEFHIWHRRP O A5 &, BESPHER
DR TR KB 1EH (1978 a, b) OEAIFEHE, AR
BEHHROREKEYN R PO/, B0 »RMEEARR
whhRWY., Thbb, WKESENC X 3 HERROBE
b 2hbbd, BRE~OHEBRYOMERCL, £t
Dol LERLTWS, RO X 51, KEHO
HERR L B RHES EL i 11T B SIS 0 — RS
Lk, ESWMEBSELLTWAEERDY, RAER
BETRY, LaL, Z0X ) REEDESRO B
B bUBEVEERRY T COESBSFEEL, B
BEEREFHMET A BT, LA, BYRIBELRETH
55,

IR EREHEBRYOEFE ST OER, RO LY
BHL 7.

1) FARBORBHRDTHICE, BREAGPKERE
Eh, ROCHEER, YBARNARUBICARGERS
W, zofl, FReAEE BRE »ALAR, Vv
2y, BEA, L BF, BUAT, ©O9NAE, 47
A b VFAROY v AR ENREEND. AIEER
BDOEZYEL, BEEEDOThLEERLTHS.

2) EHMHER» DR B L, HEREEIIE L LThER
WULEERAKILE» bbb Eh b ES LS. 20
X oKkl L LT, ARFEERICEL 415 kil
HERE2 LB,

3) KRIBREHEHDED, PETHIBERS B
PERRE R ORI RS BR & T2 BERMBNEET
B, ThoidEs L, FARIIOP « EFicafmd 48
BEPLHEEL, WAWARBROHEFETICEETh




FRFE U0 BHMMRER (SaARER)

LORBOKEMcb b ShicbnExbh5.

1) FRBOBIROBAFHERY O BEHMRR T,
BEAEERBOONRR oI, LR T, FiFmH
O EBBHETRL, RAKHALED AL S I b b
PobY, BEAERMB P oTLELLNRSD.

X @

BEHIER(1973) FLIRFHBEYIC BT 3 EHY OB
g2, YEEEREE, vol. 5, p.28-33

= kB - EAER - EEEEE - ' (1974)
207550 1 ERINE MR, WEFREERT.

ACHEE X ETERGLAR (1955) dv¥EEO 7% V&I —
% 14—, HFEE, no. 165, p. 138-146,

FEAREE  HRMIA(1954) 55450 1 HERE
BER] B XORBAEE. BT,
23p.

e H(1959) HREERZORERE~DORA.

AAgEELE, vol. 75, p.754-757.

« FRFEECHE (1958)  BREE T OIRE D

HWHEBRICONT—FJH IR =7 —DE

SRR —. FAENROHFE, no.28, p.636

-642,

AHEIER - FEHEM(1980) 20755 o | #1 8 K ig

TFLEE]. MW FRZEAT.

BAHRER « AHRABT « EL4RE— - ZHRE -
MARERE(1981)  FFPEEREEMI HEE L
TRIRRIBIZ DV T, HiEREHSE,  vol. 35, p.
231-239.

HRMEFA958) 5 Ha0 | EME AR Bk
UHEBEAE. WERER, 47

FHEFHE - KIE 5 - TEREL - NEFIE -
& - IERE - EEEES (1978)  HREEEF
—HET KBRHEEY—. HEHER no.
292, p.193-214.

< BRE 75 - ME)IIE AR - AT B - 4R

Bz - REFHR(1980)  EEERE RIS O

BHEHOT 77— R BFERDOENRL

Mg-Fe [t & o HLERHFSE—. HuskElE, vol.

34, p.1-15.

« KFFI—  NRFIE - ERE - B

E(1968) TRFFAMTI VDL S

SRR TonT, HEREZE, vol

22, p.137-146.

BFEHE(1959) XREBETERAHRMICO>WT, Kk
L, %248, vol.4, p.33-48,

AE A(1954)  KIURUUKILE. SEEE, H,
p. 211-212,

KUBFuE - ¥hEERE « ILBBEE(19782)  FRAEO
BEHG 2 b 2 T BRI O M RGESE. #
AR, vol. 29, p.461-476.

— - REERR (1978 b)  JLEEEARL O HERE

Y. WFHRER, vol.29, p.501-529.

- TRME Sk o HENSRAR - SRR - EE

W - BARTAERFHE TR HE—(1984)

B AR R IR B S Ik 5 RIS Y TR

BT 575, RS8R E v AE

Br LSRRI FE R SRR 5, BT, p. 70,

1-25.

EREEZ  EAREE(1977) 2054 o 1 8 I

THRJI. M SRR

« REFFEz B IWOH—(1963) 5740

P B IE M4l B X UFRSHE. g

FRERT, 33p.

ERERME (1959) JL¥EEAHIRE = — 7 DEEY

FRAL. HbER A, vol.10, p.911-918,

(1961)  EEAGPH O EGLHARR. HiFAA R,

vol. 12, p.21-30.

(1971)  ESMHBFFEEOBUR L RIREA. A

Bk, vol.22, p.487-499.

SeRIE (1974)  MERERRHFR NSO BER
BH B, HUESHEER, vol. 80, p. 341-353,

HARRM(1957) 5 T54ro | HUEIIE (/NG
BLOFHAE. L TRIRAE,
20p,

gk 57RO JE - FHEHEE964) S5HHO1
WEME (£ BLORHNAE. e
BA%EFT, 32p.

Suvzuki, T. (1975) Heavy Mineral Composition of

the Recent Marine Sediments in Three
Different Environment. Rep. Geol. Surv.
Japan, no. 255, 45 p.
HEHOS (1968) 20754y 1 HVE X 18 AP,
BN,
<RGN - A R(1996) S HHD 1
WENE [EH] SXOFEHAE. HEHR
ERT, 24p.
IRE L « RIEFNEE(1979) BRSHBMOELR
4rAn. Higd B, vol. 30, p.533-548.

(B2} : 1984429 H 8 H; 23l : 1985423 H29H) .

— 407 —




B R I

AREHBYTOERY

Heavy minerals of marine sediments in Ishikari Bay, Hokkaido

Hy. %% %5 Hypersthene

A EEWEAE Augite

Ox. B L F Oxyhornblende
Z. ¥ na v Zircon

O. % A & A F Olivine

Y O B W N

H. %@ A KA (#84) Common hornblende (brown)
Bh. F# & A A Buluish green hornblende

Gl. % Glaucophane

Vg. ki # 5 & Volcanic glass

Sample No. 112
Sample No. 160
Sample No. 225
Sample No. 112
Sample No. 100
Sample No. 8-5-2
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Heavy minerals of marine sediments in Ishikari Bay, Hokkaido

Z. ¥ n =2 v Zircon Hy. %% % % Hypersthene
Op. R%EH$: 4 Opaque mineral T. & A Tourmalne
G. £ ¢ » 7 Gaanet Gl. 8 & Glaucophane

1 Sample No. 195
Sample No. 100
Sample No. 78
Sample No. 104
Sample No. 76
Sample No. 160
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Heavy minerals of marine sediments in Ishikari Bay, Hokkaido

Hy. %7%5## % Hypersthene H. ¥#£3& 4K 5 (84) Hornblende (brown)
G. £ » & Garnet E. #h A % Epidote

Zo. ¥ 5 1 A F Zoisite A, g R Augite

Ti. & % 9« b Titanite R. v » Rutile

Ch. 7 u A ¢4 Chromite

1 Sample No. 225
Sample No. 190
Sample No. 226
Sample No. 74
Sample No. 260
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Sample No. 81
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