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MORISHITA Yuichi (1995) Gold mineralization at the GSJ drill hole in the Noya geother-
mal area, northeastern Kyushu, Japan, Bull. Geol. Surv. Japan, vol. 46 (9), p. 449
-456, 2figs., 4tables.

Abstract : This paper reports the occurrence of gold mineralization in a GSJ borehole
which was drilled in the Noya geothermal area, located in the ENE-WSW trending
Beppu-Shimabara graben, northeastern Kyushu, Japan. Many hot springs and fumaroles
as well as zones of hydrothermal alteration are present in the graben. Gold-bearing
quartz veins and silicified rocks were present in drill core samples. The host rock is
mainly composed of andesitic lapilli tuff which has been altered to propylite.

A vein sample and adularia-bearing silicified rocks contain about 1 ppm of gold,
a few hundred ppm of As, a few ppm of Sb and a few hundred ppb of Hg. The average
Ag/Au ratio is about 3 in the vein and the silicified rocks. These geochemical features
of the southernmost Noya gold mineralization are different to those found in other

mineralized zones in the Noya geothermal area.

E EF

R EHAR GLTERN I RS RAKEENENF X OH
B TR W2 S NI BREVRIESEIRE SR BEE) Th
3, PO THEFREFHVPERICE W TERL L HEHEE
MEEICBWT, ZOBFRSHERASHIREATHIZ
EWHEL IR 0T, OB 7 PR OHE B RET
L, BRE&EFERORSHEPELE TREOT SN
BERIEOVTOHIR 2B,

BB OHYREEIZ, SREEDHICAR, 7727
7, BESETHY, TORCHERSEKRT 5. BEE
RUOIRGOEERE X 1 ppm AN TH D, Ag/Au thidf 3
Thd, ME, 7TrFer, KMUEEIHENS, B
REFAAEAORRICB T M ERT.

* SR IRER

1. &I

FUNDHRER % AR — R TE T e ¥ 3 Bl — BIR
HERD S 5, HWEMOBF— WEHBEDO R ICITFI
B KIENIFHFLTCE D, 2ohcE L, #H4,
ERZOEGERLEIEL Tw 3 Fig 1), 2h s DK
TRERITH0 P REOEEERL T3, JIF—-IE
HIENITE AR DO KILEDS A U T 2 28, HhZithist (&
JEHZEER) & U CH S h, KR O/\T FHEFEER T
BELTw213», ZLORENIHELTCS, FIRE
DOTERECAIE T 2 R (KROBEREBAEN ksW»T
bHBIKRENH D, 1952 FCHERAEFREHARE
BE,1955) 238, 1976~77 £Eic 13 A A B SRR (EE L >~
& — (1977) P BREBEARME 2T T 5,

FRT T8 (1989,1993) I EFHMREE DT, HE DM
B EELCARGT U, R HEMUR 2 B CEHTE (kb 7

Keywords : Noya geothermal area, Kyushu, gold mineraliza-
tion
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BWEHREFRAR ELEE I B

FaF ) 7iextd s K-Ar %7 0.37+0.01 Ma) l2 £
U7z iRk B2 U, SEIRGIEEEOGER—F#R
—7 727V 7IKT, SIROBREDCEBREEDOESR
BEROET & &6 N2 BEVKIESIRB SR & FfkO
e b D, TOMERERE LT, SBHEEEEAR
FUN BRI 1 36 17 B LB B EREO—R E LT,
FFRHhR I B 17 2 3 % 1989 R ICBEA L, 1994 4 5
BREHEBSHT CRIT L.

AT, HBEERTIC & 5 1952 EOREFEIC BT
b EMIRO—HEIMBEL T Z L 2HL»IZT 5,

2, WERERREME

2.1 HhEHE

BpRHEHIE L, F & U TEIULO KILED 578 528,
B, K&, NTEHMEMF CR >3 10 FEEOH
Lvakiliig, AHs I 1 3FE Lz (Fig. 1), 2 OHugO
HUE X, HhENGEECOE (1955), HAA(1971,1972), EHEHIEL
H B SREE 7 v — 7 (1982), BEfEIEH (1988)i2 & b
FEROENT 3B,
AHIRELOBFIE Fig 2 WRTHED, TooKkSE
g, RS, BREEEEY, P4 KPR
MOBETH 2, KGLERR BB )NELLECE
bbb, B EEZ S Tw 5 (BEIED, 1988),
NP2, K-Ar ¥:C, 1.6+0.3 Ma (R, 1985 a),
1.4+0.2 Ma (ZH#%, 1985b), 1.4+0.3Ma(E5&, 1980)
DEREIHFES LTS,
HREBHEBYOFEREEERDZ I LETELWL
2, B LE0.7-0.8 Ma) D E{ii T, BFFGE KL
(0.4-0.5Ma) D TFALIC H 7= 5 (BEIF D, 1988), Z D
Eid, FREKLOES TCHRESBEHERYISRITERE I
BohsZ ks, Lrl, BRMBCBT52ERE
BHBMOERD, ChrErsagiEtREashTwns
(BIEFER, FME). FIRR 4 KRR, 7 AERO
EENC X D& U7 (BTRNZ 2, 1985).

2.2 REHE
HMEFEEII, 1952 £ FFRHIEIC B8V THIZEERR
$EREM LT, RIS, HEOEWI L L RILTE
DEFEREIEL T, Fig.2 R THIAICHED 5 iz (Mg
AT, 1955).
HEFHEFTRMITERE I 132.5 m IBEI LTz, HEH S
BE 8 m & CRELT, BE 8-15 mIZFIFE—4 KRR
By, 15-132.5 m(FLE) £ T(b ¥ hic AR R L) AR
BRIETH 5 HEFEEE,1955). Z DANRGERILIER
HREB®E NIt bDLEZONS,
KERBEATELTBY, LZALVPERYAR
BPHEEL TEE, B, AEAEEC TS, BE
18-23 m WEE L R URR L5890 &, BEE 84 m METI
FEAROMPRSA S & 5120 D, BEEE 90-110.6 mTldE:
b & 22> T 5 (MIBAGEZATE, 1955) .

RERE T EE 40-50m PBEETERL, 2I» 54,
B TRFBRIED T/AR Y, LNRRIEE IR 104°C
TH2, FE 44 5miIZiFREeikBEBREDoR5,

23 B #

ST a 7 R E AR REIC L VB oh
7ebDTH % (Tablel), 352413 A1 IFIREE I 2
7 28 2 BESORABEER(E2cm) TH D, Zhiz
BT 2EEGUIBADIR IR E S 4 MEL KgAK
LT PR 2 (R 3-30 mm) SFFEEIL L e b DT H 5,
52413 B 13 K H BEE{b K LB IK S (4% 10-20 mm) T
H 3, 52413 C I HERFK B LIBEIK A (B 2-30
mm) ThH5,

Zhe 07 RENIBRMTEE L2 b DD, BUCHE
ERRPRDIL Tz, HEGHEIE (1955) ORMEERE
W& EFEEMm »SFUED 132.5 m & TIHAEK
BEEPEWTWSEY, EEIS-23mikBwTHE bR
USRS 53, Liso7T, a78eikzofh
POEELSDLDTHB EHFZO5ND,

Table.1 Mineral assemblages of ore-related rocks in the Noya area

Sample No. Rock type Quartz  Adularia  Pyrite  Smectite Chlorite Gypsum Anhydrite
(K-feldspar)

52412 Scale + + ot +++

52413A1 Vein +4+ ++

52413A2 Silicified lapilli toff +++ ++ + + +

52413B Silicified lapilli tuff +++ ++ ++

52413C Silicified lapilli tuff +++ ++ +

52414 Silicified rock +++ ++ +

Mineral compositions were determined by XRD. +++, Intensity (I) > 80%; ++, 80% > 1 > 15%; +, 15% > L
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Fig.1 Generalized geologic map superimposed on Bouguer anomaly map (after KAMATA, 1989) showing the
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Geologic and location map of the Noya area.

Solid circles, locations of the drill holes; solid squares, outcrops ; solid and long-dashed lines, faults;
short-dashed line, lineament.

The geologic map is after HOSHIZUMI et al. (1988).
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RO REFRIMBSIR OB FHERT RS B 2 BHAER GETH—)

Fig 2 @RTED, CORBFEOHEFH300m T X VT LESEES T,
51-WT-2 5R#MBH 0, BEBHEINTWS (FH
T HEF,1993) IR TIE 52414 W B W TEEKAEEf 2.5 (L3O

LOBENSD S, ki, TOMERZESZES BukD
BERHD, EAREMNATE L HEBIKEBOA T —
N 52412 ¥ L CaHric gt Lz,

2.4 X#go

HE AR 2 7 R USEE O BFARE 2R X ARE
NI (Table 1), Fifa 7B 5 B KEGIKE
AR F A4 P REUOARERT, OSEMIRHEBRUT
Thot, BtERLOEELEREL, 7727V 7 (HY
FR) 25 BICE 01T 0B IR & teds, FED
BEEREbILTWS, 754 MUz D ELKE
BAOYE — 7 Eh 7z b b2, MRBEEOHE
£y a7REOb 0 ERAROETHEAEEE LD, —F,
BUKDOEFE 2210 20 5 BRBR I H 3 WE Ol
ELLAT—ViE, BELEAER*EHRELTTTad

124534713 Chemex Labs Ltd. (Canada) iZ#&KEE L,
Au,Ag,As,Sb,Hg @ 5 BRI DWW TITo Tz, R
(RRBAD, SIMERUBHHRAR % Table 2 10RT,
(1) Au, Ag

Au, Ag O3l % Table 3 12Rd. REx 7 R UOEE
2 SERE L 7B LA D AuEE 11X 0.07-0.53 ppm TH
D, AgiBREIX0.3-1.6 ppm TH 3, GEIRD AuBEI
1.3ppm TH Y, Ag BEZ 3.0ppm TH 5, BRILEY
T3 Au,Ag & bRHBARUTThH o7z,

(2) As, Sb, Hg
SHALEFBEME TR OSHiE % Table 3 KR7T.
R 7 (AFEIR-E(LE) L BEEAE IOV T, AsE
1% 120-400 ppm, Sb #EE X 2.4-14.4 ppm, Hg EBEIX
70-520 ppb DEIFHIZ & - 7z, BRLEWIT I 5 DITHR

WL T b HBIEWE% & % (Table 3).

Table.2 Analytical methods

Element Method Detection Upper

limit limit
Au (ppb)  Fuse 10 g sample, N.AA. 1 10,000
Ag (ppm) HNO;-aqua-regia digestion, A.A.S. 0.1 100
As (ppm) HNO;-aqua-regia digestion, A.A.S. 1 10,000
Sb  (ppm) HCI-KCIO; extraction, A.A.S. 0.2 1,000
Hg (ppb) HNO;-HCl digestion, A.A.S.-flameless 10 100,000

Table.3 Selected trace element concentrations (in ppm except Au and Hg in ppb)
in ore-related rocks in Noya area.

Sample No. Rock type Au Ag As Sb Hg
52412 Scale <1 <0.1 11 0.4 70
52413A1  Vein 1270 3.0 120 5.6 140
52413A2  Silicified lapilli tuff 67 0.3 190 2.4 70
52413B Silicified lapilli tuff 108 0.4 240 6.0 300
52413C Silicified lapilli tuff 528 1.6 380 4.0 80
52414 Silicified rock 203 0.7 400 14.4 520
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WEBEMAHKRCGEHEE 9IS

3. % &

TP 1 38 1) B SARLIER (S800R) 13, SRR
RETNVOHBMBAOFEA I & »51-WT-1&
51-WT-2(Fig. 2 BV TRWIZE N1 (HFT - M5,
1989,1993). EFRHUSEL TIX, SMLEMR L RBEROKA
LHEEhAN  DDFRD 543, 51-WT-1 OFFEA 3 km
2 H 5 ERE (Fig.2) Tk, S ERARARILIEE
EDOK-ArERE L T0.4240.09Ma 855 hTw 3
(5780 - 78R, 1985). BFREE DR SICIE, FAFILES
(0.340.08 Ma,0.36%0.04 Ma) %, FEfk & & &
(0.2740.11 Ma,0.32=+0.05 Ma,0.33+0.02 Ma) % &,
FREES LV ETEOKIEESSA T 5 GfM,
1985).

FRCBWTEILER 2 76 LBukRi, 2h
S—EHDKIIEEIO—DE LT INLERL, A%
Bk L BB ADBDUHE T b b DEEZ >N
72 (&RT - 718,1993).

51-WT-1 13485 670 m DEFR A & FEIZ 700 m

I L 72, BRI 650-680 m OFBE # L,

H-BREUIEE -BEERORTHAENR TS, 51-WT
23 51-WT-1 OEFE~SHERED, JR AAREHE L
Z T BFARB RO < (5 580 m) TEEIZ 700 m HEE] &
iz (Fig.2).

TR B 2 EIROERIZER Y, 51-WT-113 5
BERPEHRE LTCEE, 7725 7 2S0RSEERN
135-215m D& HIEL, 0.1-20ppm D&EEEH TS
(FT - 71%5,1993). 51-WT-1 DEFH 200 m QST
i3, F DREBHEEEN I L VEHI NI LD,
8 4 co DIR TH S 450 ppm DL BE BT S Lk
(BEEREEE T ANV F—F,1993), —F, 51-WT-2
TRAERFERELTCTT2I V7, FEAEZERE(
HOEERN23-12m O&HBEIC S L, £ OF IR
FoTwd, SEERH AT T lppm T, kb T1-4
ppm TH 3 (FT « 778, 1993).

51-WT-1 TiZ Bk OB & D ShIRDSER LTz &%
2 B, ERBED 51-WT-2 X 0 Ewi X, §bfEH O
AAZRLBEBOTWIEEZONTWE(FHRT - 17
B¥,1993). ppm A —5 —D&BEER b O E IkE 72
WBEEL ) 1, 51-WT-1 T i3 164-214 m (2 & 506-456
m), 51-WT-2 TlZ 29-61 m ({E % 551-519 m) D &F T
HERINI (FT « 7787, 1993).

FRE - ME(1989) OMELEBE LT, SEILESRE
R AN AR iR 38 0 % R ERETEO R L L
T, BERHMRICB ) 25HES 1989 FiBitAL, FK 2 &£

BRI 1A, iR 4 £ 10 &, FRR 5 B 5 RDFF 16
EORBEEToNL(EWEEEEFE = AV ¥—
F,1991,1992,1993,1994) .

FRHBIIRERO—BEM % & D5 IEHIROEHIE
Rwd b, m—dtiwv LIk — A A O EEEE (Ta-
kenaka and Furuya,1991) Ot FER I b 4725, BHL
TRILE-FHEFAQOV =7 A FBSBRESH
(Fig.2), HAMAEEECRELE-AEH AR
Au,Ag,As,Sb,Hg ODEFEHNES T\ 25 GERGERES
BT A VF —T, 1990).

—7, ‘BRI &SI 51-WT-1 £ 51-WT-2 28
AR NER S Z s, IS JR AKKE
(Fig.2) D FCE-TARDOMBBEIEL TWT5I-WT
-1 EMENERm I N-B L, 51-WT-2 2& 1% OEHl
DHIR & BSEWEN T BRGNS E 2 6 d, &EH
s 3 5 MAKC-5(Fig.2) L R EHI CER L 7-2
SR LT, KILBEERIK A TE O HIFBEE 1 200-250 m
DEBEVDHL Lo, MBOBERHEL T2 (&
WEEEEE A NVE —F, 1994),

SRS EFEMP LB ERESHETITo R 16 KD
HEDD B U, ZOHEEWREOIAMK (FLEH
W) TERENTE Y, FAMR T 2 AU »EER S 1
Tz, FEEMR O 2 &% 5 MAKC-3 & 5 MAKC-5
T (Fig.2), 5 MAKC-3 5413 51-WT-2 ORETEF 400
m #5512 B W T ARG AL 306°, & £1-20"TC 600 m, 5
MAKC-5 S5 13 S RIREAL 346°, MER1-35"C 600 m R
ENl: (BREEELERERL AV —T, 1994). 5 MAKC
“3IZBWTHEA, BOMIRSRE S b D0, HatdE
EBWTEHIRITER I N holz, 2Dk, HWEH
EFFASEC IV EoN T — 2 BiEEMERAIC BT 2
AR DL TORIR2RET 2BRVH 3,

WERHEFRER CBEHOB AR AEREEERLELT
TFas )7 RS DOTHY, 51-WT-2 EEREDE
RERTY, %72, Ag/AultbidRss2.4, BE{LED 3.5 T
bV, &HIrEREEMETE (As,Sh, He) B b I
BB WwR Y, 51-WT-2 iI2 {8718 #R9 (Table 4).

51-WT-2 3 2 7 3 ARARILET, £ficbizD
BOEEEELTWSEd, 37 OIS NIEDT: 23m
BB 102m & CELER 2R U T3, FE 29-61m O
G Cppm A —F—DEBIWEINTHWEET -7
B5,1993) 28, Z Ot %E UER TS L HIEREE
Frafdf CIORE 11-43 m WHYT 2, ZOBREI2.3T
IRATZEEE 18-23 m OEELHICHIG T % 2%, HIREEHO
EECZLEDBENEDLNLDT, BEEEEE
AT, HREEZIHIBEDEND RboTWE I L
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Table 4  Selected trace element concentrations (in ppm except Hg in ppb) in drill core samples from the Noya
area
Samples Number of Au (ppm) Ag (ppm) As (ppm) Sb (ppm) Hg (ppb) Ag/Au
samples
51-WT-1
Host rock 6 0.07 0.2 38 0.6 17
Vein 22 2.75 2.2 5 0 6 0.8
Vein (total)* 44 3.50
51-WT-2
Vein (total) 15 1.53 7.5 412 # 21.6 ** 804 4.9
Vein (gray) 9 1.10 7.6 634 33.3 1229 6.9
Vein (white) 6 2.17 7.4 12 0.5 %kt 4.0 okt 3.4
Silicified rock 20 0.24 0.4 137 2.4 137 1.7
GSJ drill
Vein 1 1.27 3.0 120 5.6 140 2.4
Silicified rock 3 0.23 0.8 270 4.1 150 3.5
* Samples analyzed only for gold are involved, ** Number of analysis = 14, *** Number of analysis = 5.
Data for drill cores 51-WT-1 and 51-WT-2 are taken from Morishita and Takeno (1993).
BEZ NG, WERENRECEEERIZI-WT S
-2 Lz HEE W OFEEI D 300-400 m D EE IS5 L
B0, wTFhbEEETREOT sh 28tk %z HZAEEIE (1955) RO REFRMMBHFHERE.

HoTWwb ZERHELMZR ST,
4, % & ®

FREGIERZASBERKBNENFRICB N TH
T 477 (1989,1993) Ic & b Rwidah, ZOREEIE
EEMIcE D S 2 SERHBERN TN TR S, ZOEH
SRR SRR (51 OFERIIWIEctIs T &
HEINTWBEY, ZOKBOILE L EHCiIg R
MRS TNR EEZ T, HEENMBORAMRS
57— @Ak, 1952 FEICHIERERT S HIZHRE
R EITo TH D CHEAGEEIE, 1955), ZORHEI TP
AHOHE 2 LIz L 25, BREGALERO RS
FRECE TR T s h A BRI DV TOHENES
niz,

BEOHYHERE, SERDIECER, 7727
7, BHREGTHY, ZORCHERGERT 5, BlE
BRUBRFOEEBEX 1 ppm AATH D, Ag/Au thid# 3
ThD, ME, TrFEy, KEBERLEBENEL,
51-WT-2 SR B2 5EFE20HENCHD, HER
SHALEROEZICB T 2B ERT.
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HEE AR, vol. 6, p. 551-560.

LB E RRE SV — 7 (1982) 1 10 557
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