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Abstract: We have studied the characteristics of rock cleavage for the Pocheon granite with Jurassic
emplacement age. Photomicrographs were used to observe and analyze microcracks from the granite. Three
sets of microcrack planes are recognized; (1) the rift plane developed parallel to the principal sets of
microcracks, (2) the grain plane parallel to the secondary sets of microcracks, (3) the hardway plane
perpendicular to both rift and grain planes. The microcracks developed in the granite shows higher
polution, mean length and density in the order of rift plane, grain plane and hardway plane. The fracturing

characteristics of the granite are closely related to the development of these three planes.
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Fig. 1. Diagram of the orthogonal rift, grain and hard-
way planes showing their approximate orientations (P:
Pocheon granite).

RASE ol pe 2ol wEL F ¥ o

HMAME

A= EAF RG] FE) dr sy
el8l A3 el A8 E AF st A
(Pocheon granitey AFiE ol HrldRE
A3 Feprlel tiratdA ) &3] o] A
EF¥(pale pinky& WA, FHYY 2FgFLer XY
2 ZAe] Qe 3-9 mmelth. AFIWE SHANE A
HAdTEE oF 25molth FEAAFEY B2 24 (vol
%) 29:32.7%, A 29.3%, A734:4.8%, VAR
21:153%, HTholE:13.4%, &5 3.1%14, 29 A
o}ﬁ w o]pq/ﬂo] ak le%]_;} ] OL/H 0 H E}J— _z"_i

$5 F7FoK(Streckeisen, 1976)0) £3kct, A0 &

nﬁrﬂ

o

kAl e 18 fHel SHAL FHASA, £39) 2
¥ EE& ENEY B34S Ado} w3 X 3 H
€ o w3 Ae) Hzhg ¥4k UvkFig. 1.

J. Petrol. Soc. Korea



135

(b)

Fig. 2. (a) Photomicrograph of thin section of the Pocheon granite cut parallel to grain plane. Black, mottled, and white
areas represent quartz, feldspar and biotite, respectively. R: rift plane, H: hardway plane (b) Map of microcracks in
(a). The preferred orientation of transgranular microcracks in the quartz approximately parallel to the rift plane.
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Fig. 3. (a) Photomicrograph of thin section of the Pocheon granite cut parallel to hardway plane. Black, mottled, and
white areas represent quartz, feldspar and biotite, respectively. R: rift plane, G: grain plane (b) Map of microcracks in
(a). The distribution of microcracks in quartz shows more irregular network and higher density distribution compared
with other minerals in thin section.
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Table 1. Measured value of microcrack length on three planes.
Length(mm) 4 » 23 34 45 56 67 78 89 910 10-11 [1-12  Mean
Plane
P-1 41 30 13 10 12 8 3 7 2 2 1 3.70
P-2 27 36 21 27 17 6 1 4 2 2 2 3.87
P-3 82 45 17 16 8 5 4 3 1 2 1 1.18 (345)
Total P-1: 129 P-2: 145 P-3: 184 (458)
Table 2. Measured value of microcrack spacing on three planes.
Spacing (mm) - 5 05~1.0 1.0~1.5 1.5-2.0 20-25 25-3.0 Mean
Plane
P-1 79 72 15 15 5 3 0.73
pP-2 135 68 18 6 6 2 0.58
P-3 142 72 13 10 i 0.52(0.61)
Total P-1: 189 P-2:235 P-3:238(662)
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Fig. 4. Plots of microcracks number (N) vs. length on
the riht, grain, hardway planes.
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Fig. 5. Microcrack number (N) with respect to their
spacing (S) on three planes.
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Fig. 6. Distribution of microcrack number (N) relative to
direction in photomicrograph.
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Table 3. Orientation and number distribution of microcrack on three planes.

09 Negative Positive
Plane 83590 67.5~82.5 52.5~67.5 37.5~52.5 22.5~37.5 7.5-22.5 0~75 7.5~22.5 22.5~37537.5~52.5 52.5~67.5 67.5-82.5 82.5~90
P-1 15 9 5 5 3 7 5 8 12 9 8 11 29
P-2 16 11 7 3 4 3 7 7 7 10 6 24 36
P-3 23 13 13 7 5 13 12 9 11 14 11 19 22
Total P-1:129 P-2: 145 P-3: 184 (458)
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Table 4. Orientation (0) and microcrack density (p) distribution on three plane.
) Negative Positive Total
0
Plane 82.5~90 67.5~82.552.5~67.537.5~52.522.5~371.575~22.5 0~75 0~7.5 7.5~22522.5~37.537.5~52.552.5~67.567.5~82.5 82.5~90
P-1 018 017 001 003 0.001 005 000t 002 004 008 005 004 007 049 123
P2 034 008 006 001 002 001 001 014 004 004 009 003 033 051 171
P-3 039 005 005 002 0001 006 004 005 004 003 006 009 014 023 1201414
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0.8 el 1 7
07 . ]—c»AP—z= Hardway 2 /%,/,
P8 C L Rift 1
. 0.6 3_ | 2V
g 0.5 ¢ I A
5] . = r LA
2 0.4 Rift 2~ - ///
| | 2
,‘ Hardway 1
Grain 2

-90

-70 =50

-30 10 10 30 50 70 90
Direction{degree)

Fig. 7. Distribution of microcrack density relative to
direction.
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Fig. 8. Diagram of the six directions of rock cleavage on
rift plane (1), grain plane (2) and hardway plane (3).
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Table 5. N, L, p and An of &, with respect to rock cleavage.

irecti Tensile strength (kg/cm?)
Rock name Plane Direction of N L_ (mm) p
rock cleavage " ot An (%)
. Hardway 2 8 2.52 0.04 79 16.4
Grain | 44 431 0.63 67 ’
) Hardway 1 11 322 0.09 71 185
Pocheon granite Rift 1 52 442 0.79 59 ’
3 Grain 2 24 2.70 0.13 64 151
Rift 2 45 421 0.62 55 ’
Mean 31 3.56 0.38 66 16.6

*8ix directions of rock cleavage are same as in Fig. 8. N: microcrack number, L_: mean length of microcrack p: microcrack density,
An (Anisotropy coefficient): Max-Min/Mean, 1: rift plane, 2: grain plane, 3: hardway plane.
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