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Skarn Deposits and Related Igneous Rocks: Their Cogeneses at Depths
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Abstract: Whether a skarn deposit in carbonate host occurs in contact with certain igneous

mass or not has been a general criterion in identifying the igneous rock that genetically relates to
the skarn deposit.

It is well known, however, that there are many skarn deposits which are not close to any given
igneous contact but are far away from the contact. In this paper the reason why such deposits can
be formed at a distance from the contact as mentioned is expressed based on the concept that skarn
deposits and related igneous rocks are genetically connected at depth where ore-forming fluids ema-
nate from magma and are removed upwards; the movement of ore-forming fluids separated from
magma at any depth may have a tendency to infiltrate upward in bulk rather than to diffuse late-
rally; the paths of magma and cogenetic ore-forming fluids may be identical at lower depths but
the latter can be diverted from the former with upward movement so that the positions of the skarn

deposits which resulted from the ore-forming fludis at upper levels can be distant from the igneous
contacts on a given horizontal section. )

Statistics indicate that the majority of exoskarns are found at distances up to 800 meters or rarely
up to 3,000 meters from igneous contacts and endoskarns up to 600 meters or more. Numerous
case studies of skarn deposits in various parts of the world support the above reasoning indicating
a general downward convergency of skarn orebodies and related igneous masses with depth. A
typical example of this situation is well demonstrated at the Keumseong molybdenum deposit, which
is apart from the Jecheon granite on the surface but gets closer to the granite body with depth and
finally is intertongued with the granite apophyses in its root zone.

Another case for skarn deposit not associated with igneous contact either laterally or vertically
but with a deep-seated distal igneous mass is the Sangdong scheelite deposit; 700 meters below the

scheelite orebody a blind pluton of muscovite granite, which intruded into the Precambrian crystal-
line schist, has been recently discovered by deep drilling.

BURKHT 2 1865%F Bernard von Cottas] 4] Hungary
9 Banatitifiol BAKBRE BHEY RKRER W
A BBR H3tel o #hRel BALS £5ER
kstel o] Folzl & Folzte RN v%d A

F @&
L25d £ B2 e ‘2 EHMK 8 e

REHE st KREe] g% we KR oo

B2 Y EREY il ke o) M
K=l o] o] Fola FHIREEMEMY Bl 2712 (Geijer and
Magnusson, 1952)¢ KRGS =3t SRS =atch, o

* 1985% 5H 4B AEFIUMESE ®18% THE
Bol Al (M KB
OB WE B

2 o] @EIKRE Ural |LIRS] Bogoslowsk, Norway<]
Kristiania 3 A 3RS FLS SR Hsestyd of.
2% von Groddeck(1879)& o] ¢ & HKSL s}
o] Birs FRo =z #ES “Kristiania type”ol g x
A2 Vogt(1894) & ol 2 & M kel Wato) )
E4 “contact metamorphic deposits” == 4L F9



94 Fal

w1 Zeld,

%@l 90914+ Lindgren(1899)] k3o Idahoil
2] Seven Devils9] #§iKo] o] ¥l ShKozA 4L
BRAAZ 25 2501901 o Fi Bale £EK
o} —#9 FIKS TMerA o Irving(1908)& =29
PR Bl epigenetic depositse] —& 2. 24 contact
metamorphic deposits® 4 A A o).

¥ WEHBEEL 2712tk WAVYZES B
BEEMutel obv e} 33 YEM (metasomatism) o] F4Ls
T OEHE FEE AH] BEBREKS BB
fRBHIK (contact metasomatic deposits) o2 B#A 5 Y
£ Z o]t (fl : Bateman, 1942; 1950).

2R BETREKE KEBEE BES BiE ‘ME
KBE (KBS 2 MFE7E e KRS 79 g
Bk ol # o] & Wl H¥S Holx HmE g
el BRAE 617 53¢ dAHe g g
ZMEE HIRAEZT FEE SIS she Lindgren(1933)&
ol & BBARPIK (pyrometasomatic deposits) o] 2 5}
9= Park(1964) = KRB BEIK (igneous metamorphic
deposits) o] 232 319 o},

Blbst e TS Aolod 3 o5de g
Mo R 27 EgKol et £ffol 74 mEtstA B
Hz el Add o] BIKEMO £l Hato] o
¥R e 2o REol I AL o KMo
AV & AeistAe) Bih 2 ojn —@ute o
A AT ERG Aol 48 BMEMoE RHEs)
He AL ‘BTl e MM SIRMEY Aol o
dAE FRF vl o] 2718 ghke REGEEE B
 BIRKRES S E#lse 2o HEe ko o]
A JRESE Ao Bx MHEARES HEZIE Zo}
T T 9T R dz 2y #aed gd4 9
o o] o (6 : Lindgren, 1933).

T EBIRY] MBRARECR Be wg dojx K
Bl BAESE Ao o Aae o TIKFR ) 4
HIESHE Bhrshed o9 &8F9 gxns 2. Z o]
Aol AE A 2 SRS BERES RE
By EREME REE MBS E¥d Bl fEs) B
B3 ohfol] 2T BRI BHKRE ) ZeRER B
RE BRS —HE HAHEE Bato AHE oA
27HE RS MRAKREY o) KAyl offz
BERNCZ FES o) MTESNA REWS = Bi—g
e M WRSE, BEe) Rl ksl
el A KREEWEEL 22 o)z e Hl ==
g KREY Fiiol A= gpes) HWTFAA s
KRED KAz s =ste BT EHE

S

€l o] g SR g

LILESARDY BEARELS] KEH
Eiate BE

BRe KR TvE RAN SEBR Slel A BIK
9] Rl wtaete] Sbel KRIEB B == M
BN E BME At R mESnt $AYE
e EAFEES vd Aot zdd Egol=el st
2] t}o]o] B wto] = (Kimberite) v+ = &K (Bushveld
complexjy2] anorthosite?} FEM) s ==z HERE F
Bl ¥ A g o zrleol EFKh —% #RES
A& Bt ol 5L K BBEAY BRED K
Bike= =& Hhiiz BRA, FeiAd —BEHA Kk
BRER o2 A BIRABRES BB 94 geovt 251
B SR AMaY BkEKE 259 KA KRIE
B == RAKRIEAC B2 difgso god (f:
Burnham, 1979; Burnham and Ohmoto, 1980; Cath-
les, 1981), ©l &9 #HiHREE —¥ BEko] WS,
BEK =T BREKEKRE 8 KREBHS HiEn
o2 HWEHAJA Y EHEE BES AY Folxs o
T+ 587k o

2FFEHRIKOI Y Bk =8 dhBEukgike] igiEe
stol gt whab RS #IRol oW HEARES RE
oz M=ot EENe HiRE Rigssl: q
F olgiet. divk Sel 1Y oWl 2 EEKS o] 27t
EFifbel HEY SLEE B A)e Eil Yl
ntazel B O KBEREAA BN 2528k o
EARAAL 7} KBS @] AKY wlan =& o
B R ke $Ehel drintFoly KRR A
A EEAQEAE BB N oG5 W EQ A
ol e},

W LB HEAEE

25 oy 2 EHKT BEAREHS Aoy
LR Lo HiSE-S Bfe Sed BETE 4
B HE (B Garrells, 1972), REFMLITLES] 4
W (B © Taylor and O’Neil, 1977)% o] &8 it
BEy IR REE = g+ ¥k BEE Hr
BERBRA A HERS O HEMmB A JBE A A W
BEARS o' AL o #iEd tketd BwEg oz
P EHe Roel #bd ®al ol BEXY ME
RAGES @b %o Rt 2z #gs
= @€ Aoz, #EEMITK Y BEE & K3
BBt KKe BAC K& RTHMBES —Xky =3
o Slof R o138 ¢ BRAKEY #he %A

=8 gl

o

ity A A



3

Z7HEHIRT MRARES R —EE 95

HEBY %

of BIEEC] BE moh —yY KRS 27 EPIKS
BWEKRAT Aole] Bzt itk REE WE
B0 2 BUSHE ik, TohAw ME B
T HESE Aol 2o WEHE, T
B, £t REANEE Bold Z/EH0KT BEAR
B BRI 2w REES A E (e
) ERTH L2 BHStE Rl KA BARE
S 2FHESHEY RIS TS BERERRC (ke
A EmE KRET 2 EHEY BERD (MBS, f
WES SK-Ar S#)ol I ERESWES Bobd
FHS WERR ABE —H oS BB 27 2
fes KRES HAC S98)tEAS st Aol
o,

olelstel olm 7k Egikel BEKRET wHMe
2 WS BEfE n RNl MmO R MiYS Fo
A0l viste] MM MBI SEEHEO] B
Aol o HEKREES WIS 7 EHKS) KR
 MFEAREC S SUBFSE 2ol o)

BFARE ¥ BEEAN GE AJEHKY RE

A5

EET b L Hen oxd ARMez
B 2T EHR) Wel A4 259 MEARSS
HEE (EsEtEe] RIES] 2RE 9o rhagsy o g e
BBH FOIE HATY & MFARES B 3
HOERE S RA B2l 2ol EHKS RS
HRE & Q59 Zharikov(1970)el (kT £Ho] 4] ]
HEEHE B9 Fig. 194 2& sl g,

5 R GERUED o BIRECI Yt HRHEo) ol weja

TRIKBAED =7 280K BB fidl 2R e
Bbgol ®IKEY A%+ granitoide} alkalic rockoe]
FHERIRY BHEZL Eod diste] BHEel FIREY A
i granitoide] HES 713 £ AL vz oy
2 ©}-Fo] gabbro-peridotite, minor intrusion®] Jifo] 3
alkalic rocke] = #7714 Roh. Fig. 1o] 4] autore-
actional skarno]z} L gabbro-peridotites} alkalic-
ultrabasic rock E#fel $HR FKF L vgoz 3
q o} FolA ~sE& BFoh Aol KBS AL
OB ThE BB KRE +E fFae
<7 EBRIRSY] HESTiE granitoid, gabbro-peridotite,
alkalic rock, minor intrusions, alkalic-ultrabasic rock,
225 traprockd] JEel Tt & 27 EEEERS BRR AR
LEAE TEREE KBREC 714 BES Ao Hi
B O Sl B HAC KAAE ~5188
b7} o} FolA vt HES 95 g

2TEWRY WEDL BEAREY BR

27FEHRIRE BRARES R 9 o] kol &
K FEES AR T RN ERAE iEoet
oWl B A EHIK) ol MkER gAY
ofwl FFS KBES RAMez @REIgEAY —
fefbE WIHEAl stevl #izd)  Einaudi et al(1981)¢]
ket o3t 2o

a) KHEM (oceanic island arc)4 5 o ENEi: KR
Aol = Fesrol BB (MME) 27 SHol MEi= o
ol & = HEEY Cu Co, 2 Auflifol Rakesl ot

b) K] ik WA BHE HK—S7e S0
£ mesoabyssal depthol A= W-271235 8o Zn-
iﬂ%ﬂ%%ﬂl,hm@mﬂ&ﬂMH%Fqu

Skarn

Magmatic
formation

Magnesial Limy

Auto-
react- All skarns
ional

>

Gabbro-peridoti-
te(with acidic
derivatives)

\

Granitoid

Minor
intrusions

Alkalic

Alkalic
ultrabasic

SER

Traprock

Fig. 1 Frequency distribution of skarn deposits related with various igneous and sedimentary rocks.
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Fig. 2 Geologic section of the Meriketolin skarn deposit, USSR. Note a skarn body branched out upward.
The branches of skarn body in calcic granulite are apart from igneous contact.
1-garnet skarn, 2-quartzite, 3-scapolite-diopside granulite, 4-calcic granulite, 5-granulite-quartzite-
basic rock, 6-granite, 7-dolerite dike, 8-porphylite dike, 9-diorite dike
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Fig. 3 Geologic section of the Yeonhwa I Zn-Pb skarn, Tabaegsan mineral belt. Note the several chimney-
orebodies which branched out upward from a root of tabular skarn body in the Myobong slate, sug-
gesting an upward infiltrational metasomatism along fracture systems in the Pungchon limestone and

Hwajeol formation.
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Fig. 8 Geologic map of the Keumsung mine area, (after Park, 1982).
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A VERTICAL SECTION

Fig. 9 Geologic sections of the Keumsung Mo-skarn deposits (after Park, 1982).
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into the Precambrian Taebaegsan schist, 700 meters below the main orebody in the Cambrian Myobong

formation.
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