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A Geochemical Study on Trace Elements of the Onjong Granite
in Relation to Mineralization, Pyeonghae Area

Jae Yeong Lee* and Jin Gook Lee*

ABSTRACT : The variations of certain major and trace elements of the Onjong granite mass was studied on
the basis of petrological and geochemical characteristics and compared with those of the Eonyang-Yucheon
granite masses in order to investigate the geochemical differences of the granitic rocks in relation to minerali-
zation between Pb-Zn ore district and Pb-Zn-Mo-W ore district in Kyeongsang basin.

The Onjong granite mass is classified into granodiorite and monzo-granite, and the Eonyang-Yucheon gra-
nite masses into monzo-granite by the Streckeisen’s diagram. Between both granite masses there are clear
differences in contents of certain major elements and lithophile trace elements. The former have high contents
of Ca (2.94%), Mg (1.66%) and Sr (365 ppm), and low contents of K (3.52%), Na (3.51%), Rb (116 ppm), Ba
(640 ppm) and Li (18.9 ppm), whereas the latter have high contents of K (4.02%), Na (4.28%), Rb (145 ppm),
Ba (695 ppm) and Li (19.3 ppm), and low contents of Ca (1.42%), Mg (0.43%) and Sr (161 ppm).

Except for Mo, there are not clear differences in chalcophile trace elements between two granite masses:
the Onjong granite mass has higher Mo content (7.1 ppm) than that (1.7 ppm) of the Eonyang-Yucheon granite
masses, but Pb and Zn contents are similar between the Onjong granite mass (Pb=8.7 ppm, Zn=37.1 ppm)
and the Eonyang-Yucheon granite masses (Pb=7.8 ppm, Zn=39.8 ppm).

Ca and Sr contents of the Onjong granite mass (Ca>1.5%, Sr>270 ppm) are higher than those of the Eony-
ang-Yucheon granite masses (Ca<1.5%, Sr<270 ppm), and Rb/Sr, Rb-Rb/Sr and K-Rb/Sr ratios are clearly
distinguishable between the Onjong granite mass(Rb/Sr<0.51, Rb-Rb/Sr>250 and K-Rb/Sr>5.2) and the Eony-
ang-Yucheon granite masses (Rb/Sr>0.51, Rb-Rb/Sr<250 and K-Rb/Sr<5.0).

Thus, variations of certain major and trace elements and ratios are applicable as geochemical index to

distinguish the types of mineralization of the ore districts related to the Cretaceous granitic rocks in the
Kyeongsang basin.
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Fig. 1. Geologic map of Pyeonghae area, northeastern
margin of Kyeongsang basin.
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Fig. 2. Geologic map and sampling sites of Eonyang

and Yuchon area. 1; investigated rocks, 2; volcanic ro-
cks of Yuchon group, and 3; sedimentary rocks.
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Fig. 3. Triangular diagram of modal quartz-alkali-felds-
par-plagioclase for the granitic rocks (based on Strec-
keisen's classi/fication). Symbols: open circle; Onjong
granite and solid circle; Eonyang-Yuchon granite,
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Fig. 4. Sampling sites of Onjong granite in Pyeonghae
area.
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Fig. 7. Na-K-Ca diagram for the granitic rocks. Symbols
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L, ol RExAA °37l* FEQ Fw 3 444
59 go] ¥ AT A dAI Cu-FATY A%
37}kAl= 1.01%, Pbe Zn-=* o] Aok

0.77%=2 AAZL Eoh (o149, 19892 Bug v} ich
ol FU&Y & 7|22 AFME (Fig. 6)oll A
& Al AAEA W el Nty ss)

23 "a}?}?«‘lzﬂﬁ (Jin, 1981)8] AEwsls
st Dol g ] w2
A i, A3PdeHAlE Fe 3 Mgl 3

o] #& Ao HAH=d], dejg APIAY &
ZE Aol Sabe dd37tetAz} Pbe Zn-

fe
>

2§ -
e
°F?‘
o
2
_‘ﬂ,

=

o
A7-9) spzkoAll wlal el Fde] el 2o
Aol HAHE A (|27, 1986)7= ti2o, ey
F3h o] Pob-Zn-FAtol &3le o] ZarketAl et
Mo-W-4 7ol &3l 58749l 57 (Lee, 1987)
H= o e Bk 2 B melA o B
ot #els] FEo] drh

Na-K-Cax (Fig. 7)ol AAslxm 22373t Ca
2ol =3 AAA3 A= Na % Ko §hapo] =2
Aol HAHEZR, £ x4 o Fapre geld) 7
ol"e}. Cu-HAT-9 A3kl Cadtefe] £, Pb.
In-3A7-9] A3z 9} Mo-3Aab-7-9) o137}
AT 23] Nash Ko Feko] E2 o] FAdch
()R, 1986)3 Bz wu} g}

o

2

ro d

u

TIPSR

R,

AEA el serasst Bagstel W

In =)
iy

oA

FHsted f83 vlEda FoA I494e Rb, Sr,
Ba LizZ} AE929) Cu, Pb, Zn, MoZ A3} #|w
sloir} (Table 3). 22l Rbo} Sr& FUa Ko} Caoll
tiste] gl FESIT

FHlE

2o F& K- 38 84o] AFma by o] K-AH
9 K WAs A7) e, Kis i
vl ®®  Pb-Zn-Mo-W-3A7e]  2A37tA =
58~142 ppm (¥ 116 ppm), Pb.Zn-4AH79] gk-f3
37k 120~182ppm (3 145 ppm)22 Az} F
AR} gk ole A& nlepre] £ARAT} dYg-
Az Rg AAA Rohe K #FE W] dE
olg} Azt (Figs).

AR W FFATS AF37FHA e} Po-Zn- 3T
o} Qok-A37kshlE R Fd3] 7% (oA
1989)0] =H=d], B At % Ph-Zn-Mo-W-34--9
37} oF PbZn-347-9] 37FbA 7L Rbgel| ) 3hed
g3 FEHER o PATE FEed AAYER
o438 & gleglzl A4Hd (Fig.6). L2y & A+
AZ e Ardsi o] s7keba o} wlws] B, |4 Pb-
In-3377-8) 738 ol B3kl zh ¢ 141ppme® o
ok-f-Asp7kekA 9t fAFsk, PbeZn-Mo-W-3A1e 2
Asizdsbile A3dstAl (3 283 ppm)s} vl ¥
53| vt sfukshd Axle A, 9ol U 3|l Gate]
Bgdog wgsla gleng x)3kehd £4o] Fe ¥

Pb-Zn-$47el O 7] o)z Azed.
2H|5- 28

Pb-Zn-Mo-W-34H-8] 2337 okAd+ K/Rb=200~
333l HAIH 1L, Ph-Zn- A9 dk-H-A373sAlE o]
B} oa 93, F2& K/Rb=180~2609] 3o A=
of =3 K§agqtoge o A9 AT FEo] o
2}, Rb &2k a7} Rb>120 ppmsld] ks 3=
Rb<140 ppm o2 thi FEE FEo] 7}53k) (Fig 8
#Ax). 13id] o]of= Wi E e Asgsid) o} 31739k
KRbE 29 fords gbshe A5 (K/Rb=
144)= Pb-Zn-BA37-9] B3Rl o] 534et (7
K/Rb=240) K.t} i (o]A)<d, 1987), ZAAEA] W Mo-
el A3t Fol Po-Zn- AT -
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Fig.8. K/Rb ratio for the granitic rocks. Symbols are
the same as those used in Fig. 3.

SR Pk (o121, 1986). ol F £A9) £ 9] xjo]
WAE, ¥ 2A A} Aedgate] gaigho) A
q-obd B AP} Fo B¢AQ F3patas Balss)
o Eolz}t AztEick

& Ca-Bgol 34582 A3} Cadtelo
3p7ksHAl = Srdteko] 287~420 ppm (3 365
pPM)S.E E3, W E APgA 3 Ca gefo] vy e
AFAsAtAE 89~252ppm (4T 161 ppm)o
ot (Fig. 9).

Sreto 2w AAEA ) Cu-34H79) 31538 749kA) o}
Pb-Zn3 7o) Adg-f-A 37zl Fio] =} (o))
3, 1989 B3 u} glevl, B Ao 2A3irtet
A9 Sriteke % 37tekA Bt %&Ei, 74EA v
BT % Cu-3A77) 7V jbeko] £, Pb-Zn-Mo-W-
B2, PbeIn-3ATe] o8 wopxich Rbe} whits}
A7 AAEA Z A absgsi) W Mo-3Ab1e] 3h7ket

AEE
[}
=2 24

ol

Az g8 g HojF
A4 (productive) SHAl= Rbdteko] =31, Srakeko)

W& Wb, 22 (barren) Al Sriteko] &3 Rbitako)
F& 7 (Groves, 1972)0.2 ejx] 9liy 2 oe] o7
el

ook ¥ IAWAE A% o W Aus) 9

e

K

A
1(1” T T T T LI BN A § L} i T T ]
o Onjong  granitic rocks @0 0 ]
(ppm) B {Pb-ZaMo-W province) L E
i §r=270 i
(5
s J

Eonyang & Yuchon granitic
rocks(Pb-Zn province)

LN 2 2 B |
bl b

Ca

Fig.9. Ca/Sr ratio for the granitic rocks. Symbols
the same as those used in Fig. 3.

are

Ca/Srx 2AsPFbAlel Aok-f03 749k 7o dA
g Apolg Ralth & A= Ca/Sr=40-80, Sr>287 ppm,
Ca>21%4] A& HoFLd ubel, 3= Ca/Sr=24-
80, Sr<252 ppm, Ca<0.89%¢] Ao} HAglmg o}
$dHAlE Sr=270 ppm, Ca=15%9] &eke AAE &
d3] EElo} (Fig.9 #=).

=8, Cu-FA-79 25317kt Ca/Sr=40-150, Ca
>2% (o]A<d, 1989)ell w)af <k ohxl ¥ wu, exs}

ZtA g e At %MH 37etRe v B 34
A& ksl AHE3beHAl o) Ca/Sr=40, Ca<1% (Lee,
1987) Mo} & dodol HAH I, AAEA O Mo-BAH
T8 ddskekAl (Ca/Sr=90) ¥} ).

-2,

ol

-2 EEHEE 449 3 Kaluko)
A3l 491~876 ppm (A 640 ppm) 2.
W3, d-fAsekAde 462~1501 ppm (W7
84 Halt} (Table3 X

#37e] Bageke 29 Cu-34)
382 ppm 2. Pb.Zn-BATe <)
FASARA MY Gon ars TRy A
AMER g8l (oA, 19892 2w ) 9ok u
ZAEA W BTE 874kl o) Badteke] o)
T 7Fe¥ Ao ¥alh & Cu-BATe WEd7)
$AE 382ppm, Pb-Zn-BA7-9 ddokgHs ek
695 ppm, Pb-Zn-Mo-W-34H12] 2A43}7kelalls 640
ppmo2 FA-E Tkl FAE 2R} Qlch

§ B g
o B o

43,

3k

S
T o o
I‘ﬁ‘
ofrt
ok,
ol
=2
™
r[r ;
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Fig.10. Cu, Pb, Zn and Mo contents for the granitic
rocks. Symbols: sold cicle; Onjong granite, open dia-

mond; Eonyang and Yuchon granite, and solid dia-
mond; average contents of elements.

At viopgo] vl K-3Eo| X25: vy 2n
5 K-3Eo #4522 Rbol g Baol dlekn|=
3173k 7 Ba/Rb=5584 714 £3, ookga3}
FAE 47, AFIHE o 42 7P Yk wdl o)
HA 27 E#) (Ba/Rb=3) Br} tix Eon Hsle)
A7} AZe| w2} Ba/Rb7b Z4gh= 2% (Rose et
al, 19798} xsx) erig),

rlo

ol

HES A4, 444 9 S F B9 MgAEd &&
Hl, 53] 2ol wo] f-Hrk mak Li/Mge £347}

of me} F7bele, W2e #anlelo] B wo) &
F+%= s} (Correns et al, 1978).

EAEFA S Lio) g 12~27ppm (FF 189
ppm)°l, AF-FAHIYAE 7~38ppm (i 193
ppm) 22 E37F of AYH Fz7h ok7b =} (Table 3
A2). webA Lio) geke Mge} o] H3le Ang
Bl Ego] @ Aog Ayzw)

Tauson et al. (1973)9] &8} Sn-F3}at43} Balg =
A Transaikalia3l7dr 5 AAHA 7kt Lie] g
64 ppmald] uhsl, B2 (barren) 3}7Fe 47 pPpmoE

2k Al g Age o

RO shed), & o sgekAY Ligee

AL ST A Aoz wa,

REEEREN

ol
dp

B BT Y APRAN BT F35
: _

e sk oe 3t 2 (Fig 10)

L

% BHEEA F2 AT Fe*r o kA 44
| b8t Fe-Eol 3450 2aelr]z sl S5
ol o= SAs 2 ke 24 8449 9
hdlA Eomz Astgte AAPazA ofF
& faoldk A4EA Wepr] oA F Cu-tat
AFH AL CuPeke 15ppmo2 Pb-Zn-34
o AERAEHA (13ppm) B} i 3, AE
U T BT EAGE A 450 ppme] oA E
Rolw, 60ppm o] o] ke clokf-AslAetA nr}
W7k E0} (Lee, 1984). 28] 3 Cu-BAko] o] Ry sl
AFEtA ] BBl A e 2Espekae)
Cudhede 3w 2Ab 98}W 24~181 ppm & Ph-Zn-
BT B o
& A7 Pb-Zn-Mo-W-34-1-9] 2438173 9h4%= 5~
l4ppm (F 119 ppm), AF-FH5FAA S Cugere
3~19ppm (BF 76ppm)o2 A7} tha Er) o)
AEA W Mo-B47o] 43he ddsgetsl ook

[

H o (% o
o op i o

R

webd Cudrdo2 & v 7] o BAFe) sdeke
8] Cu-bd7) s7ebllct 44 vomz Cuga

TE TR ANY2EE S8 2o 419 4
=9 & Ao]ZE Pb-Zn-MoW-34r79} PbeZn-2A}
& TR ANQLEE A wrha 479,

™

rO

& K-l 31892 spede] vjsko 2 G5,
53 K44l 1 o) 3 a4t waig 5
z o) 002 AgaA] $43 A
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Fig. 11. Rb-Rb/Sr ratio for the granitic rocks. Symbols
are the same as those used in Fig. 3.

Pb-Zn-Mo-W-3447-2] 2A3P70kA 9] Ph3aFe 6~
15ppm (8.7 ppm), Pb-Zn-FA7F9] AkgH37ket
A& 6~17 ppm (BF 7.8 ppm)e]ch. k-5 3k7 kA 7}
Pb-Zn-3Ael &3el = S5t 3 Phalgke] Yo e
£ AT delle d-olddate] EA181A] g B o,

I
] =
FAo] FHHFE ANFARA] EAHLE ol
FSH4EahE TR dholeh Az, ool k) &

A

T T T I/ T T T LEE B
Eonyang and Yuchon 25 . 5.0
granitic rocks ’ s® ® Pid
1 (Pb-Zn province) .~ hd .’( e
b 7 < * d
o ,’ L
Ll L . /
@D L Ro/srs.1 P
}_ %o P 4
o ) e
| oo s J
L2700 O s oy graniti
., , 7 rocks(Pb-ZnMo#
- e L. province)
5.2 10.0
L,
1 K (%} 10

Fig.12. K-Rb/Sr ratio for the granitic rocks. Symbols
are the same as those used in Fig. 3.

F3hakgol 7198 Zolzt A4k weby qokf4st
ZAAE PoeIn- Aol A7) A AT
A7, A A2 Best Qi

!

4o

Po:Zn-Mo-W-3A47 o 243179 Mogake
5~15ppm (FT 7.1ppm)S.2 Pb-Zn-FAF9] ook
AspetAel <8ppm (H7 19ppm) ¥ Cu-BA1Q

Ag-37kkA (Mo<6 ppm) Ho} 453] oy, o]= &
AsEAZE A el wiel® 2Rt el
Ao oS ARk Aoz gAsd el o) 3

2387 e 2ol Ada 977 25

Wolfe (1974)ell &3t 7hujr} 2ele] ¢ Fdl| sl
BAEY U7 HYgExUd F HF Modtere 33}
)= 26 ppmeld uhsl W L3 A e 17 ppmoE By

v gk feluete] A gAFA R B2 Exy
shol 26 ppm, AFQl FHEEFAL 29 Ex1oke] 37 ppm
(Lee, 1984)0]5L, HaAbe-A] o] sPotse $4-85
Ao BHGA AT P w1, A, A-
THY, d-otd e Beigte R ZE 1 FPepe]
23t (Lee, 1987), %42 W Mo-#A49] g7
A Modtae elgAT9 s7petauet =01} (o

A=y, 1986), 2A3ksHAle] 1/2.50] =c

weba] 874et Fo] MogHeke Mo-347-5 Z83ker)
A8EA A2 a8 F43 Ao Az a2,
Mo- 347 FlM® AatAasipetst Erspje = 3
sdel wigsi e TR dAAdE AU} A



335]]x] o &3 §}7J~01-
s]ojo} ek,
a #H

F3patg9] Tl mebA Aol glo, sgadgst
243} A 3shAlE Modhakol £t} (Garrett, 1974)
A Hag vk gtk 2 e LAY AE Modske)
A R 2ok 953 E3, F9d Ssie A3
kA 9 cdsE kA wls) Modtepo] 953 &
ovg 2A3kekA ) Ea= I )| Hedele] & Ao
AZkelct

Warren et al. (1960)9] 1o <}sbd Aot Yo Cu 2
In®] T 71FoR A g Erokiz} 258
F e, A2 Zn=35~200 ppm (FF 117 ppm) L2
FAtel Zn=14~136 ppm (FF 49 ppm)el w3} Y53
o 2 9 2AskAlE Cu=5~18ppm (4 113
ppm), Zn=27~75ppm (FF 34.7 ppm)o]i, A3
74t = In=25~72 ppm (A7 39.8 ppm) 2.3 A AL
Aol s 453 dodl, dokfAsbdotAle B
Bge] o] v]dslER BuekiE $Fadx|, oo}
ATl EIATA @ Ao] AT Ao Yz

od 29} olef 3habd HAlo] gatel
ulEEl ole) ghekn) 2—3 S R T R R AR
A&7t Rbel g3k Rb
/SrH]E  250~500, ASIHE  120~2500],
Kol oh& Rb/Sr vl 22 52~10, 25~500.2 o 3
AHA7E s 729 Rolel, £-451739ka7} Rb/
Sr<0510d whe] dof-FH 37 ok = Rb/Sr> 05102
#d3] TEeh &, o 37ekAl= K-Rb % Ca-Srzol A
Hrt Rb/Sr-Rb % Rb/Sr-K=el4] ©f zhels] e
(Fig. 11, 12).
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% WS vy Sio,9

o] B :“’:X&‘I’r $tA7 Mg, Ca % Fe 59 3ol
ForAlel A K 9 Na9) gheko] &}
uekds F Rb, Sr, Ba, Li & 394 2K Ca &
Mg_q_]_ DAY FAE ), LRAPMAS Sratero]
3, At Rbe) Feke X3 Eon
Ll ‘%-l Ba¢] ek i ¥

K/Rb, Ca/Sr, Rb-Rb/Sr ¥ K-Rb/Srxze] ojsta 23]
HAdA dF-fAsdchAe A8 TR, o)
U] Wb AUAS Mo-FAHF9] sh7kala) o}
Add-FrasztekA el W4 9 B asio) ] st
Aot o) &7t o] BAE O} EAL HoluE 72
AL s} lda A=k

G383} A #A7) Q' AA94 F Cy, P,
Zn 3 Mo9| ek st el wiel® Bare) 23
2 F22AT WA DA} e, dokfAs A
© Zn¥go] £3, 2AYHAE Modtete] d4s =
o, Pb % Cuf & tha & HolAwt Cu-4H7l
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