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Abstract: Here we discuss a geochemical characterisitc of rare earth element (REE) pattern of a
Precambrain leucogranitic gneiss at Imweon, Gangwon Province, Korea. The outcrop includes biotite
gneiss xenolith. The leucocratic granite gneiss contacting with biotite gneiss is pegmatitic. However, there
is no evidence of contact metamorphism between biotite gneiss and leucocratic-pegmatitic granite gneiss.
The leucocratic granite gneiss shows a specific phenomenon of M-type (convex curved) tetrad effect in
chondrite-normalized REE patterns with large negative Eu anomaly. The degree of REE tetrad effect in the
leucocratic-pegmatitic granitec gneiss is weak and shows partly W-type (concave curved) tetrad effect. The
Eu anomaly of leucocratic granite gneiss has close relationship with the degree of tetrad effect as well as
Ca/Sr ratio. Our results suggest that the REE tetrad effect from the leucocratic granite gneiss should be
formed during differentiation process of granitic magma. We also confirmed that the weathering might
affect Eu or Ce anomaly rather than the formation of REE tetrad effect in granitic rock.
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Fig. 1. Simplified regional geologic map of the northeastern Yeongnam Massif and the location (Lo) of the outcrop in

this study.
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Fig. 2. Outecrop of the Imweon leucocratic granite gneiss.
This outcrop locates at the boundary between leucocratic
granite gneiss and migmatitic gneisses (37°14.20'N
~37°14.24'N 129°19.80'E~129°19.82'E). The number 2002 is
omitted in 2002a -2002j. Samples 2002a to d and 3322 are
leucogranitic gneiss. Sample 2002a is severely weathered.
Samples 2002f, 3319 and 3320 are leucocratic-pegmatitic
granite gneiss. And samples 2002e, 2002g to 2002 are
biotite gneiss (black-colored characters). The black lines
represent the boundary between leucocratic-pegmatitic gran-
ite gneiss and biotite gneiss.
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Table 1. Samples and their status
Sample type Status
3319  leucocratic-pegmatitic granite gneiss ~ Fresh
3320 Leucocratic granite gneiss Fresh
3322 Leucocratic granite gneiss Fresh
2002a  Leucocratic granite gneiss Soil
2002b  Leucocratic granite gneiss Fresh
2002¢  Leucocratic granite gneiss Weathered
2002d  Leucocratic granite gneiss Weathered
2002e  Biotite gneiss Soil
2002f  leucocratic-pegmatitic granite gneiss ~ Fresh
2002g  Biotite gneiss Soil
2002h  Biotite gneiss Soil
20021  Biotite gneiss Soil
2002j  Biotite gneiss Soil
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Table 2. Major element composition (wt. %) and REE, Sr, Rb, Ba abundances (ppm) for the leucocratic granite gneiss
and biotite gneiss from Imweon area, Korea. GR: leucocratic granite gneiss, QTZ: leucocratic-pegmatitic granite gneiss,
SCH: biotite gneiss, (S): soil

3319 3320 3322 2002a 2002b 2002c 2002d 2002e 2002f 2002g 2002h 20021 2002j
QTZ GR GR GR(S) GR GR GR SCH(S) QTZ SCH(S) SCH(S) SCH(S) SCH(S)

Sio, 75.80 7590 7590 7330 7510 7520 7430 7810 7330 7270 7050 59.00 62.50
TiO, 0.05 0.04 0.04 0.04 0.04 0.04 0.03 0.40 0.04 0.24 0.54 0.66 0.47
ALO, 1480 1460 1470 1500 14,60 1490 1510 11.10 1550 1530 13.70 1870 18.10
Fe,O, 0.18 0.16 0.16 1.16 0.45 0.46 0.75 3.25 0.06 2.03 5.83 7.55 6.10
MnO 0.03 0.03 0.03 0.12 0.02 0.03 0.06 0.04 0.01 0.03 0.04 0.05 0.08
MgO 0.12 0.09 0.09 0.05 0.03 0.02 0.02 0.94 0.01 0.52 1.56 2.37 1.66
CaO 0.73 0.60 0.59 0.44 042 0.35 0.43 0.65 0.28 0.38 0.91 0.96 0.89
Na,0 3.27 4.57 4.44 338 3.68 2.89 424 122 3.47 1.97 1.94 4.06 3.89
K,0 4.92 3.78 3.77 4.98 4.73 5.07 3.93 1.08 6.22 4.80 1.73 4.63 4.14
PO 0.11 0.24 0.24 0.16 0.08 0.09 0.11 0.06 0.17 0.10 0.14 0.30 0.18

Samples

Ig. Loss - - - 1.17 0.53 0.78 0.77 2.90 0.73 1.79 3.04 1.52 1.58
Total 100.01 100.01 9996 99.80 99.68 99.83 99.74 99.74 99.79 9986 9993 99.80 99.59
A/CNK 123 1.15 1.18 128 1.20 1.37 1.26 - 1.20 - - - -
A/NK 1.38 1.26 1.29 1.37 1.25 1.45 1.35 - 1.25 - - - -
Rb 142.00 86.40 10.80 - - - - - - - - - -
Sr 7470 1250  0.89 - - - - - - - 81.0 96.0 98.0
Ba 236.00 3350  4.59 62.7 20.1 21.2 198 2752 1123 3928 2510 632.0 6970
Y - - - 793 9.69 6.75 10.0 14.8 0.82 20.6 19.4 18.6 16.1
La 5.76 217 0.12 3.73 3.39 3.49 3.24 36.0 3.70 273 379 439 33.1
Ce 10.60  2.79 0.40 8.72 6.86 7.57 6.29 773 7.98 63.6 70.0 85.3 64.0
Pr - - - 0.84 0.73 0.88 0.85 743 0.45 6.36 8.12 9.34 6.68
Nd 4.42 1.57 0.16 3.44 2.93 3.67 3.60 29.1 1.58 2530 3530 40.60 28.90
Sm 1.09 0.36 0.06 1.18 0.96 131 1.35 5.02 0.23 598 6.42 7.43 5.53
Eu 0.26 0.04 0.00 0.11 0.03 0.03 0.02 0.57 0.09 0.45 0.68 0.97 0.89
Gd 0.87 0.26 0.07 1.10 0.95 1.10 1.27 436 0.18 531 4.92 5.65 4.09
Tb - - - 0.20 0.20 0.18 0.24 0.51 0.02 0.75 0.76 0.86 0.62
Dy 0.58 0.18 0.16 1.12 1.21 0.92 1.36 271 0.11 3.58 3.80 5.09 3.81
Ho - - - 0.20 0.25 0.17 0.26 0.45 0.02 0.57 0.72 0.94 0.75
Er 0.23 0.08 0.07 0.54 0.64 0.46 0.60 1.03 0.05 1.26 1.81 249 227
Tm - - - 0.10 0.11 0.07 0.11 0.15 0.01 0.17 0.26 0.28 0.28
Yb 0.23 0.23 0.02 0.77 0.66 0.45 0.63 0.86 0.07 0.91 1.69 2.06 233
Lu 0.03 0.11 0.02 0.09 0.09 0.06 0.09 0.12 0.01 0.12 0.28 0.24 0.25
CaO/Sr  0.01 0.05 0.66 - - - - - - - 0.01 0.01 0.01
Rb/Sr 1.90 6.91 12.1 - - - - - - - - - -
Sr/Ba 3.16 0.37 0.19 - - - - - - - 0.32 0.15 0.14
Y/Ho - - - 39.7 387 39.7 38.5 329 413 364 26.9 26.2 282
EwEu*" 0.8 0.36 0.18 0.33 0.1 0.07 0.06 041 1.44 0.27 0.36 0.44 0.55
T2 0.11 0.02 0.03 0.08 0.07 0.12 0.11 0.10 0.08 0.09
T, - - - 0.13 0.10 0.03 0.09 0.10 0.06 0.04 0.04 0.01 0.02
T, - - - 0.25 0.15 0.03 0.18 0.04 0.11 0.03 0.17 0.15 0.24

YEu* is defined as the ratio of observed Eu abundance to that which would fall on the Sm-Gd join in chondrite-normalized REE pat-
terns.

T, = SQRT(1/2 x ([(Ce)CN/{(La)CNM x (Nd)oy -1 + [(Pr)o/{(La)oy ' x (Nd) 2/33} 1]22)

T3 = SQRT(1/2 x ([(Tb)o/ {(Gd)cy > (o) 3-11" + [(Dy)y/ {(Gel) % (HO)%

T SQRT(1/2 x ([(Tm) e/ {(Er)CN 3 x (Lu)CN” 311 - [(YB) ! {(Er)CN x (Lu)e™ }- 1]2), (Monecke et al., 2002)
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Fig. 3. Chondrite-normalized REE patterns (Masuda ef al., 1973; Masuda, 1975) for the samples at the outcrop in Fig.
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Fig. 5. (a) Chondrite normalized Rb-Sr-Ba and REE pattern (Masuda ef al., 1973; Masuda, 1975) of leucocratic granite
gneiss measured by ID-TIMS. (b) Chondrite normalized Rb-Sr-Ba and REE pattern of leucocratic-pegmatitic gneisses
measured by ID-TIMS. (¢) A plot of Ca/Sr vs. Ew/Eu*, (d) A plot of Ca/Sr vs. K/Ba.
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