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Abstract: The fission track chronology of zircon and apatite are always used to reveal tectonic activities and evolutions. Based on
zircon and apatite fission track analyses and thermal evolution history, in this paper, it discusses the tectonic thermal evolution
process of Lufilian arc since the Pan-African tectonic movement. The Chambishi copper and the Nchanga copper and cobalt de-
posits occur in the Zambian Copper belt of the Lufilian arc. Five fresh rock samples were taken from these two deposits, from
which 5 zircon samples and 4 apatite samples were obtained. For the first time we obtained the fission track ages in Lufilian arc.
The results are as follow: the ages from the 5 zircon analysis are 265422 Ma,230+10 Ma, 22849 Ma,2254+9 Ma and 221+
10 Ma respectively and those of the 4 apatite samples are 145410 Ma,133+10 Ma,130410 Ma and 9249 Ma respectively and

the length is between 11.4+2.4 pm and 11.8+2.4 pm. According to the modeling results of ecological thermal evolution histo-
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ry, from 300 Ma to 260 Ma the paleo-geotemperature continued to decrease to about 90 “C and it subsequently slowed down to

the present surface temperature, Comparing the ages of the Lufilian belt with the Zambezi and Damara belts, it is believed that

the Permian-Jurassic tectonic activities were regional tectonic reactive events in the Central and Southern Africa.

Key words: fission track chronology; zircon and apatite; Chambishi copper deposit; Nchanga copper and cobalt deposit; Lufil-

ian arc; Zambia; petroleum geology; tectonic.
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Fig.1 Geological map of the Lufilian arc and major ore deposits
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Table 1 Location of samples
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Fig.2 Microphotographs of the dating samples
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Table 2 Zircon fission track analytical results

BELGRS  ESEWRE p (105 /emD) (N p;(10%/em?) (N pg(10°/em®) (Ng)  P(X2) (%) HLAER ((Ma) (+10)
an s mm o m e s
@ %0 2813(% (323600919> (1; 635755) 890 23010
EJI 26 209;?? (316.728245) (15622657) 10.1 22110
T s
El31 33 1‘?02? f? (420.298917) (185 685551> 53-8 2259

Eips B A RBBEL 0 NIFRBILEIE pg NIRMERILE N,

N HBARTEE N i AR E N o bR EAR L.



1854 HERBLY:  http://www.earth-science.net 43 4

L AERS:265422 Ma QJ2-1
QJ2-1 L SN A 0RE
| b SN TR 300
g
E Z x
& T % 2
% 0 ¥R & M
250
-1
| I - 1
70 5040 30 20 15 0 250 500
AARFIRZE (%) ¢ (Ma)
LR 230410 Ma qf+ QI3-1
Qi3-1 4T 304 R
X 30Nk A RURL
250
E 0+ = %
v K IA
-1
200
T 1
604030 20 15 0 250 500
ARAF R % (%) i (Ma)
e 300 EJI-1
HPULEED%:221£10 Ma 4 e N AT
2 FEJI-1
264Nt 1 UKL
1 250
3
b =2
&0 = ﬁ
& B
= 200
2 180
e 1 1
6040 30 20 15 0 500
AR ZE (%)
2 [ 822859 Ma + EJ2-1
EJ2-1 ) T 31 35 R
35 kL 4
1 - 250
b = B
o
-1 xRl
2 i 1 1
604030 20 15 0 250 500
ARR R 22 (%) RS (Ma)
2 Fopub AR RS :22549 Ma n E3-1
EI3-1 2 [ 33 ik
334N UKL +
l =
b —
=L : E
o
-1 ozt
-2 I 1 1 1
604030 20 15 0 250 500
DR 22 (%) RS (Ma)

P 3 A R i 2R A2 570 B UL AR I R A TR L T R R AR AR it

Fig.3 Radial plots and histograms and frequency curves of zircon single grain fission track ages
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Table 3 Apatite fission track analytical results
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Fig.4 Confined track length histograms radial plots and histograms and frequency curves of apatite single grain fission track ages
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SRR FM I H 5 R R R IR A sk
G A R 3 P S A G, H B IE AL AR IR 2 4
fE 140 ~ 120 Ma it [l N (Foster and Gleadow,
1992).

Ak DL E B RS B AE AR U b R X &
20— e 20 1 R 3 3 B — A R 1 3 T Sl g
PF o B2 h — &t — i =S p
TGS P BE T 1 4R 2 22 IX) BL 40ty i B 0 e Ak 3 4
(Veevers,2004 ; 5 2E /& . 2005) , I H 78 JF 1 5 3 b
DX 1 TR 1Y B 4 WA B A0 R A AT R S X
A 1% R 3 3 B K.
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(D) B R ARAR /5 3l BL 22 90K 18 7 op 25 40 A0l K
A1 1Y BRI AR 4 A T (265 £22) Ma(Hh =&
) ~(2214+10) Ma (g =& tH) F1 (145 £10) Ma
(PR % ) ~ (924+9) Ma(lf (2.

(2)5%F L P gy BL 22 5INAS 385 77 B LUV 4 38 77 A
L 7 ) 3 e 0 AT A O L DA Sk AR W e R S X
B 20— 2 AR T T Bl S — A DS 1 ) 3 B
FE I T BETUR T 4R 2 208 X B 40ty i B ) i 1Ak
XL

O FERFATHRRET LEAAD
H4& Khunga Yotam & A $ Fe LA 3R % &3 2
32 Felix Sikaonga £ £ 50 K h X ¥. 4 & Fo 5 Kk
BRI RBMRFT FIRAEFRITERET T
BB ERZHTERRAE A RERKAE TS
T IR T TR, B 4R A by b WOF R B AR
PR B TR R Lt A2 P 17 3] g dE KRB A F
AREZEHBEAFTERKRF(T)ET AHKEY
A B, JE R T AR A R

=
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