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A vertical change of heavy mineral assemblage in the core

of a borehole in Sasebo Coalfield, Kyushu, Japan
Taisuke Suzuxkr and Yoshiaki Sato
Abstract

Sechibaru borehole, carried out under the program of the Agency of Natural Resources
and Energy (hole depth, 631.55 m), was drilled in the center of Sasebo Coalfield to get in-
formation on geology especially on the distribution of coal seams. The drill penetrated through
the lowermost Fukui Forrhation, the Sechibaru Formation, the Yunoki Formation, and the
Nakazato Formation of the Sasebo group and reached to the uppermost Ainoura group, all
of Miocene in age.

106 sandstone samples were collected from the core at 5 meter interval. Heavy mineral
analysis was carried out by a generally used method.

Among heavy minerals, garnet is most abundant (more than 50%), zircon next (1.3-
47%), and tourmaline the third (less than 109). Rutile, sphene, monazite, chloritoid, stauro-
lite, biotite, muscovite, anatase, and chromite? are present, and there is almost no magnetite.

Many small scale sedimentary cycles are found in the Sasebo group. Each cycle, 25 to 75
meters thick, consists of coarse-to medium-grained sandstone at or near the base, fine-grained
sandstone and/or alternation of sandstone and mudstone in the middle, and mudstone or coal
seams at the top.

There is a close relationship between the weight percentage of heavy residue in the
sample and the rock facies (Fig. 3). The amount of heavy residue is fairly high (more than
0.9%) at or near the base of the unit and garnet is also abundant. However, the amount of
heavy residue decreases abruptly (less than 0.5%) upward from there. Zircon is usually abun-
dant near the top of the unit where garnet content is minimum. These characteristics repeatedly
occur in the geologic column.

A little fluctuation of garnet and zircon contents also occur in a cycle. In this case where
zircon increases garnet decreases or vice versa. This kind of fluctuation may reflect minor
changes of hydraulic condition during the time of deposition.

Tourmaline keeps its content almost constant from the top to the bottom.

There is no distinctive minerals or the proportion of minerals to be able to define
heavy-mineral zones.

Abundance of garnet and the presence of chloritoid and staurolite suggest that one of
the source of these Miocene sediment was crystalline schists. The presence of euhedral zircon,
especially long prismatic one (elongation ratio 1: 8), and monazite indicates that a part of the
sediment was derived from granitic rocks.
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Columnar section of the borehole Weight % of heavy residue Zircon, Garnet and Tourmaline content
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Heavy mineral composition of core samples.
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2 86 | 7.2 1.6 + | 8.7 25| 32 L6 + L1+ + - | o

& 8 | 65 1.0 + | 885 1.3 | 13 + + ] L0

8 | 21 + + | 9.2 47| 1.6 + + + | L5

89 | 381 9.0 + | 3.9 + | 46 L7 + 5.4 1.0 + + @ | on

90 4.6 + 1.1 | 87.0 35 LI+ + L1 (@] 0.64

91 | 88 L1 + | 8.9 35 | 21 L3+ + O | 0.3

92 | 2.2 + Lo |60 L7 | 37 1o | L2 + + + + O | 056

9 | 146 + 4+ | 765 + 2.2 L5 + 2.2+ + O 0.21

9 | 133 + 14| 7728 25| L& + + + o+ + |+ ® | L

9% | 173 1.4 1.4 | 7.8 L6 | 19 + + + L4 L6 + © | o010

97 | 1.7+ + | 781 L3 26 L7 + L5+ + + | 0

% | 26 + 07| 8.1 56| L9 + + o+ + | 048

o | 99| 38 12 8.4 17 | 32 + + + @ | ou

:é 100 | 83 + + | 820 3.4 | L4 + L7 11 + o+ - | 0.9

“ 100 | 257 L3 1.0 | 631 LO | 33 + + + 25 + | + | o009

Z |103 | 19.8 1.5 1.0 | 6.0 1.3 | 31 18 + L5+ + + @ | o010

104 | 305 + + | 594 L4 | 14 + | L1+ 25 + + + @ | 016

105 | 9.6 1.4 628 + | 2.0 17 | L4 2.6 + O | o016

106 | 9.2 L7 + | 7.6 22| 36 22 + L7 14 + + o+ © | o.07

107 | 28.4 3.4 1.5 | 643 3.1 + L5 + o+ + + | © | o004

108 | 3.2 1.0 8.3 3.7 | 47 10 1.0 ® | 0.2

109 | 230 1o + | 687 + | 18 1o + 2.0 + + @ | ou

1o | 105 1.4 1.4 | 8L4 238 | L1 + + o+ + | 0.9

1 | 103 15 820 + | 27 + + 1.8 + | 0.9

12 | 3.4 L1 90.2 4.0 + o+ + o | o0

,Eg g |us | 27 23 + |68 12| 26 + + + o+ + | © | o1
<

* : including bluish green tourmaline
+ :less than 1 %
— : nothing effervescence
J + ! very weak
Reaction to cold dilute HC1 { O : weak
J © : moderate
\ & : strong
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MCEGEYEOSVITTIRE S BRAPE L, LE~Hk:
LR BEONTEGHEN VR RD L, Vravoli
BETHERE., Fiey A 7 Vv EEORBMAETR
OnarvEEENLIELERELARD I LI, ZELWE
BMTHD. LrLidd, SLAF—Ina 0B
e, BESEWEEROEHKRE DI VW—IRA bk
W, Zhix, ¥LAFE - OrarosEEELR, FL
HETCh, WERRKIERSM S EHBEEEOHA
BILCEHEINTWB D TIEH D TN,

ThbYay - &L AR - BRAHEEMOBRE
DEMITOWTI, fHRoF, RELOBK, ETo
BRI ICEE L TWBEA 04, BEDL S
Fr& 2 0WERg TnER EnflEAWT, BOBEIHL
Bz rizlLizn

6.4 FSRPHOEIRIE
ARYEaTHCREFYH L LTEEBEOEBFEPEE
hTRY, KETREALBREZTTRLTHEHEND
DLHELND. FEEFW THZ I HHE, Yray,
BRACONTIRAERD, ZARE (ZGTH) ic

M : 25 iR A5 R IR SIS
A TE R A R IR R
M domain: Possible source of derivation is
metamorphic rocks.

A domain: Possible source of derivation in
granitic rocks.

M @ B R
A TR AR

(% 29% %12 %)

TFry PLTHB L, FAROL 5k 5. Tiebb
EEFOREHNI S AFRIO% U EDOCER L V Itk -
TLEDH. Sato (1969) 3, iR EH BV ILfEH e
TV EFR LT LREERERY T OB D LGT
o, PavI0BUT S ARARBLVERBIRE D
FRE, BRSEERE L, B2 0RO E R OHRE
Wk, ERREER (X UUERAS) 2xTboenR
RTN5, ZOEXFCHExE, AMRoEfEEERED
BEORYEL, BERERBREEXDND. BHOBEFS
RECHREBHNT 2R E BaRE) Kiad AR
PEIALZECELLORD D, ThbERmABED
BriomrEHEER L, 2E0, REITERY
ZFTORY, FCEEFBOSKA2AREENL TV S
(=5E, 1961). EitREHDERRYE OMEED | -
LLCEOBEBMBIEIARHTH 2R, REOHPELE
CHLND X5 R BEOREELRRE
BlXbFrindd, 7r) b FRT+EERIRIESR
bl THRELTWSZ LY, BlERE0ER S
BT S, R (1961, 1962) %, Fo & B OFE

. \

wAM ZGT [ (Uhay e« S AH-BRKAHL)
ZGT ternary diagram (zircon- garnet-tourma-

line ratio).
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EHREBEEO ~HFE T B BEEWEROBEENL (HARE - LERR)

BEEHYRE (PF) L o FE» L, 2k
Y OEECHEROFEERD TS, L UiEiEE
BRI 5T, Th bR B> O
WmEnTwicbotEzbns. Uruvno (1977) BFE
RO P2 5, EFEISTICE - THFEREER
TRELTW3 X 5k, BEURER»bARE, +5F
FEE, RO LW E20 Ltk R RBHEE
FOBEGFHELTIZu) b FOFEPER S L2 0
X, EFEOINETOWRICINT, SEPHMHTT
H5.

CraviEHBERTWE LD H 50, BROILV
v, PRRBBEENSIET ROV LY
»% (Plate 45-1). /NE (1962) X, W@REREICSHT
HPRBEJERETT, MEL6OIALavEHLTVS.
HRIEOKRERIONV 2 VIIAAREERT & Wb h
(A. PoLDERVAART, 1956), HTE CRHCIIfELOKEN
UharOlichTFreE b bEFAAVRICEEND
b, EREEFPLOMEOEEIELDND. T
DIEREEOEH L TV HBRic >V Tk, kA
OBEHMEL L bic, 5%, EHRRBAER SESCH
EYHB T ROMEICE > T, TOMBERHLMCER
BILERE-oTWA.

. ¥ & &

o BERR RS v EEREREHEETH E R
EhTE, FEHERBRREOMEMERE (BH RE,
631.55m) D=7 b, #5 mERECREREERUH
LTEEH S T -, ESEMEESRSESYIER
BHoZBEEMR» SHE LT, 5moRRERIEE
MAVWHERELERHR TS ECirElEl thoetEbh
5. TROLEREI0mIZ Lk, RO %Y O
STEEEBORHER AL ShTLEIBTAYE DS
L, 2.5mf@e 12 LR 2021288 L 72 Y, &
EOBNNR S5 HBAHBE, BBONHBCET S FH L
B b ATHREENTHS. LoL, ZOREHERERE
PR R IR CIE Y L E 2 DN BN, HEFEAH
REMBELE, ¥ boTL B2 LiE, BHELD
ns,

AR THONDEEREFYIZEOS AR L
RYDOEOVVay, 0SHUTOBERETHS. ZOR
HREE D2, BERBLEXDLNIRLEDE-EY
L BEOESREMIRD bNF, Liedd-> THERIC
K BEEAT X A2

SFRBPIC 50 2 EEMEEROERT AR LK
BREEMITH->TRHAL, BELE(LEAL. ELIEE

SMTHBEILAHAE, Yvay, BREODRKOESER

. OEERER L. WMEOECIHEY A 7V LER

RERER-TRY, LRMIK, ZhbCHEIRBER

ELBEER o T 5. ThbblEAaWw LKA B
ML RYIBETIRD LHIEY A 7 V2B, B4
EEEN 1 %EBLDDOREY A 7 VORI ICHEY
L, TZTCRILAFDEDEN. —F, LE~FA»-
TRZOEFHEFEL, —M&IC0. 1%LIT &2, Hik:
TIONIVOBRBEL, ZOMOESFHOBIELEL,
XN S A2AOEEEPWEAHEBEZ N

Inayv I AFOBROEROEELE, EEY
BEEEOROLN LY LN, HREEGOMBRE
EEXVRIERLTVWAE LI ThE. S%EL KD
FHEBETIRBIF ROV 2L L S AROEHOELE
LT Lizk V), HBHMERCR T 3 HESREOM/N
BRSO NTOBBRIBEON D FREEYR 5 5.

7way b Fe+500, FREECDLTIPRETH
Z00EL, PRYEBHCHEELTWS. HEREETO
B LTore) b FOFEEZRDLDORZ, &E
BOWETIRASEBNDTTHS. NR (BTH) X kA
DEEBHEM» b +ERERRL WA, +FE0
B, ERRBHERNIP DT Z L bh 5.
THOWEHOMBIRE LTI, BE, EREE TS
b3 LORRERABELETFRELTNS,

SZRICTEAT 5 L AR, ARFBRETEHORE
BRozn LML, ExFMRC RT3 B2 ED
CLEFREEN TS, LiedioT, SLAHEDFEED
BEREMARLE B AF LTV 3 & 9 2afd i B
Eibhb.

BEOVa v, BIoBREOKRZIWERIL a v
HEL, bTrRBLLEFAAPRKLCHLN B Z & 2
b, HRYOIBIEE LT ERERFEE E» I, 1B
HEEMELTWEI LAEZZ bR, ThLFEED
BHHREEE CX AT RV O T, TREOWE
L B HEBY OB HROMERLEENS.
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Plate 45

1.

ChavostiRigR (B8 8)
Z = Zircon, G = Garnet

2.

HEsh-ESE (HH882)

T = Tourmaline, G = Garnet
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. Yravose-BE (FE89)
T = Tourmaline, G = Garnet, Z = Zircon,
R = Rutile, Ch = Chloritoid

. 0. 1mm

2. EL{rxmE0o%-EE (RR10)

Z = Zircon



Bull. Geol. Surv. Japan, Vol. 29 Plate 47

. 7wy b1t F (EH35)
Ch = Chloritoid, G = Garnet

2. rmy bR (EES4)
Ch = Chloritoid, G = Garnet
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l. +EFLE<sAE (BB
St = Staurolite, G = Garnet

2. +FR, Thay, £LrE (REM)
St = Staurolite, Z = Zircon, G = Garnet



