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Fig. 1 Thickness fractal dimension of rhythmic layer in Panzhihua intrusion
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Fig. 2 Comparison between simulated and natural rhythm
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Fig. 3 Fractal dimension of color rate in simulated rhythmic layer
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Table 2 Frequency distribution of color rate of simulated

rhythmic layer

Iy A 4 4% Iy AL 5 4%

C N lgh IgN C N lgh IgN
0.6 75 —0.2219 1.8751 0.5 231 1.6990 2.3636
0.7 66 —0.1549 1.8195 0.6 221 1.7782 2.3444
0.8 50 —0.0969 1.6989 0.8 147 1.9031 2.1673
0.9 50 —0.0458 1.6990 1.0 96 2.0000 1.9823
1.0 31 0.0000 1.4914 1.2 51 2.0792 1.7076
1.1 31 0.0414 1.4914 1.4 31 2.1461 1.4914
1.2 15 0.0792 1.1761 1.65 21 2.2175 1.3222
1.3 14 0.1139 1.1461

Co=1.00 Dc=1.729 55 Co=1.00  Dc=1.632 288

HKOYE Doy = 1. 730 (B 3a), 55 5 K[ Do =
1. 632( 3b).

WIS o v SR B A 2R AR N AR B A
JRAE R E A IR E e e T 1 4~1. 8
ZA) AN TR o) B A 2 1) 5 BE 70 AE BN ] B AR A
(100 25 o) B vy o 5 4 A 50RO, 0 I AL o B P )
0155 40 A 00 S R ) A e A LG A B 0, AR AR
Al FE A AR, XA AR AR R A R L R
FERIta 2R 2 [ — 2 MR R U T 8 ) 78
P RO LA o — AN H L R 25, ek ) 7 ) 4
FH 55 R L At (14 4 284K, 2% 1 R AE 2 () A0 I ()
B JERCT XA I 5 T S M B IS A 52
AR 1 SR R [ 2 R A BLAE R 3 ) 2E R
JEAREAR I TR W] ARSI A 2 45 K 2 2% W) 43 B 4
PR RIS [R) 2 T S5 0 R R A5 F0 — R4k, 2 1k — B St
PR 9% 6 U — [ 45 73 B Bl e i R I B A 2RI
PERT S 350 45 A

SO R A5 28 T 52 SR L L BAE B I
EBUINNE EeT b

223K

[1] Mandelbrot B B, Fractals; forms, chance and dimension
[M]. San Francisco: W H Freeman, 1977.

[2] Wdfe. W12 TE 5T, 5T, 1998,17(4) . 75— 84.

(3] A TEAE, ELe Rl R AR h i R M. de st <
Z AL, 1995.

(4] BRI 43 25 0 e s IR B2 b I R M. Jb st R
W AR, 1988,

(5] ik, ) &, 2 Ao 45 [ M. bt SR AR
#£,1993.

(6] VR2b W], Dt 8. 9 58 S 0™ 1 7 4 BURe AT 22 LM =
XLTT EERRA (B #),1993,23(3) : 297—302.

(7] VEAR, WA, 23 T8 B0 70 W 2 R V& 3 VAR i
FEFILT]. B 41, 1998,17(2) + 91— 96.

[8] HHE. HFFUHLFE RS AR IR I AL 70 ]
Hu R B 224, 1992, 7(1D) » 20— 30.

(9] YRGS, TR, 1R 5%, 45 o [ 32 BEOR Bl ol 30 1 BY
DIty #0323 ML ALt #1997, 1—7.
[10] Mandelbrot B B. The fractal geometry of nature [ M.
San Francisco: W. H. Freeman, 1982. 36—41.

[11] BhET7, A 00, B77. B4 2R — A S R 1
HARIE 2 TR LT ). M SRR 4, 1999, 18(1) : 33
—38.

[12] 575, BV X EARE 5 & K 22 TR 9T ].
VUMb 24, 1999, 19(1) : 11— 14,

[13] A00, Bh D5, ZE7EHh X I SE o Bk Al 2% iR
WIHZ I e 8 Dy 2 e ) ] BUACHL T, 1999, 13(4)
408—414.

[14] McBirney A R. The Skaergaard layered series. part 1.
Structure and average compositions [ J]. ] Petrology,
1989,30(2): 363—397.

[15] Mathez E A. Magmatic metasomatism and formation of
the Merensky Reef, Bushveld Complex [ ]J]. Contrib
Mineral Petrol, 1995,119(2—3) . 277—286.

[16] Boudreau A E, McCallum I S. Investigations of the
Stillwater Complex; Part 5, Apatites as indicators of e-
volving fluid composition [ J]. Contrib Mineral Petrol,
1989,102(2) . 138—153.

[17] Dunn T. An investigation of the oxygen isotope geo-
chemistry of the Stillwater Complex [J]. J Petrology,
1986,27(4): 987—997.

[18] i 48, E k==, iKIERY, . EIRER AR E A Z Y i
RERR AR AU ], B4R, 1999, 73(1) : 37—46.

[19] Boudreau A E, McBirney A R. The Skaergaard layered
series. Part III. Non-dynamic layering [ J]. J Petrolo-
gy, 1997,38(8): 1003—1020.

[20] Wiebe R A, Snyder D. Slow, dense replenishments of
a basic magma chamber: the layered series of the New-
ark Island layered intrusion, Nail, Labrador [J]. Cont-
rib Mineral Petrol, 1992,113: 59—72.

[21] SOAEF2. XU O B8 17 A K B AN ST 0IR T .
SRR R, 1989,8(4) : 35—41.

[22] McBirney A R, Nicolas. The Skaergaard layered se-
ries. Part II. Magmatic flow and dynamic layering [ J].
J Petrology, 1997,38(5): 569—580.

[23] Brandeis G. Constrains on the formation of cyclic units
in ultramafic zones of large basaltic chambers [ ] .
Contrib Mineral Petrol, 1992,112. 312—328.

[247 JAS3C. MR AE H K B 41200 St RE ) ) % —Hb it



608 MR} 2 —— v [ K 22 244 926 4

RGIRI DG N ALK (DT, M2 81 %, 2000,  [25] WAERSC, A0 645, &, a7 80 12 M. db e,
7(1). 13—42. Hh T B, 1988, 230.

FRACTAL STRUCTURE AND SIMULATION OF THICKNESS
OF GABBRO RHYTHMIC LAYER: A SAMPLE
FROM PANZHIHUA LAYERED INTRUSION

Ou Xingong, Jin Shuyan, Jin Zhenmin
(Faculty of Earth Sciences, China University of Geosciences, Wuhan 430074, China)

Abstract; In this paper, the fractal theory is applied to the fractal calculation of thickness of rhyth-
mic layers in Panzhihua layered intrusion in Sichuan Province, China. In addition, this paper discusses
the origin of the rhythmic stratification by means of computer simulation. The fractal research on the
thickness of Panzhihua layered intrusion shows an excellent fractal structure with its dimension ranging
between 1. 4 and 1. 8. The fractal dimension of thickness varies with different grades of rhythmic layers.
The higher the grade of the rhythmic evolution is, the greater the fractal dimension of thickness is. The
fractal dimension of rhythmic color thus simulated is close to that of the thickness of the measured
rhythmic layer in addition to similar changing patterns, which indicate that a certain internal association
is present between the thickness and the chrominance of the rhythm in the process of the magma evolve-
ment, and that the gravity is an important factor of the formation mechanism of the rhythm. The cou-
pling in space and time between earth gravity and other earth physical and chemical effects results in this
kind of rhythmic pattern with spatio-temporal fractal structure.

Key words: layered intrusion; gabbro rhythmic layer; fractal structure; computer simulation; Pan-

zhihua.



