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Abstract

Artificial placer gold mining in rivers is reported in the Cazuzu region, Nampula Province, northern Mozam-
bique. The placer gold is observed in the quartz gravel layer at an altitude of 300~450 m. The lithology at the bot-
tom is composed of Mesoproterozoic gneiss complex. The study area is a landform between peneplain and hill, in
which hydrodynamic condition is subjected by the season. The placer gold is widely distributed, without an obvi-
ous continuous law with the rivers, suggesting scattered primary gold mineralization. Meanwhile, the outcrops are
mostly covered by the quaternary sediments, leading to the poor effects of the geophysical and geochemical pros-
pecting. Thus, the characteristics of placer gold and heavy minerals have become an important primary gold pros-

pecting mark. Combined with binocular microscope observation and scanning electron microscopy analysis, it is
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shown that heavy minerals are closely related to placer gold including pyrite, ilmenite, zircon and some other min-

erals. The angular morphology of gold particles and some residual contiguous minerals indicate near-source pre-

cipitation. Placer gold from different parts has similar composition, showing the characteristics of higher Au fine-

ness (w(Au)=98%) and lower trace elements (only a small amount of Fe, Cu), suggesting uniform mineralization

type in the study area. To sum up, the primary gold mineralization has a genetic connection with low-sulfur hydro-

thermal gold mineralization associated with biotite plagiogneiss and its felsic veins closely related to the Pan-Afri-

can orogeny.

Keywords: geology, placer gold genesis, indicative significance, Cazuzu region in Nampula Province, Mo-

zambique
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a. Geographical map of Nampula Province, with star marking the location of the study area; b. Regional geological feature map

of the study area
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Fig. 2 Representative sedimentary profile in the study area
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Table 1 Morphology and physical properties of natural heavy minerals
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Fig. 5 Morphological characteristics of gold particles under metallographic microscope

a. Western placer gold; b. Southern placer gold
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a. Iron oxides and mineral impressions on the surface of gold particle; b. Continuous clay minerals on the surface of gold particle; c. Energy spectrum

characteristic diagram of clay minerals in Fig. b, including K; Na, Ca, Al, Si etc.; d. Biotite, quartz and mineral impressions on the surface

of gold particle; e. Biotite, chalcopyrite on the surface of gold particle; f. Energy spectrum characteristic diagram

of biotite in Fig. e, including K, Mg, Ca, Ti, Fe, Si etc.
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TR B A8 B ) T B PT AR K RAIR - SR B B Pk
(Goldberg and Glaubig, 1987) , 4 i BHL 11 J5 3 /K i itk
JETB MDA o PRI, 0 4 UK (14 T 30 Bk
O HEAER T IRIX RIS B R IE . BTk, /0

SRR TG R R TR AE SR T,
b R M SR AIRE SR A R I ERZ
WELRNFR A AW, FTIA S LA R BG4I A7
TEROR I & A RS T
42 HETEEHRE

100455 S DRI A Y 118 JBE it D A 4 B PR B Py
() B AR I (1 5848, 2008; Chapman et al., 2016) .
A ) S A W2 R i A 4 1 PR S A g
g . BIAMRBR I B &0 1) FEE T P HE A
SR CHURRAT HCHR AT RERDAE s B AL G 1Y F D
Yy 2800 W A A (B A, 2014; 10 A,
2015; Kazhenkina et al., 2016) . B4, 58T % (1
5 ARG AR R AT H SRR ) 1 B2 TR
B FRGE 0 AR AR A | = i A B A
& A P45 AU 45 (Chapman et al., 2016; Alam et al.,
2018; Nikiforova et al., 2018) . F 75 A4 4 B 14K R
ST R AR S, HREARER Cu & &
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x2 WHRRAWEEFRITTNEIER (wB)/%)
Table.2 The EPMA data of placer gold in the study area(w(B)/%)

5 Jig=) Fe Cu Zn S Pb Hg As Au Ag ¥l
1 W-1-1 - 0.09 - - - - - 99.36 0.43 99.88
2 W-1-2 0.04 0.1 0.06 - - - - 99.38 0.48 100.06
3 W-1-3 - 0.1 - - - - - 99.25 0.37 99.72
4 W-2-1 - 0.04 - - - - 0.01 99.72 0.27 100.04
5 W-2-2 - 0.2 - - - 0.04 - 99.72 0.29 100.25
6 W-2-3 0.06 - 0.12 0.03 - - - 99.38 0.19 99.78
7 W-3-1 - 0.05 0.02 0.01 - - - 98.52 0.57 99.17
8 W-3-2 0.04 0.15 - 0.02 - - - 98.68 0.59 99.48
9 W-3-3 - 0.04 0.09 - - - - 98.56 0.54 99.23
10 W-4-1 0.07 0.34 0.02 0.01 - 0.11 - 99.44 0.04 100.03
1 W-4-2 0.1 0.21 - 0.03 - - - 99.46 0.04 99.84
12 W-4-3 - 0.35 0.02 0.04 - - - 98.6 0.03 99.04
13 W-5-1 - 0.04 0.03 - - - - 99.6 0.33 100
14 W-5-2 0.07 - - - - - - 98.31 0.25 98.63
15 W-5-3 - 0.19 - 0.01 - - - 98.83 0.7 99.73
16 W-6-1 - 0.14 0.01 - - - - 99.36 0.1 99.61
17 W-6-2 0.03 0.23 0.05 0.02 - - } 98.96 0.09 99.38
18 W-6-3 0.05 0.22 - 0.02 - - - 99.42 0.02 99.73
19 W-7-1 - 0.07 0.06 0.04 - - - 97.36 3.01 100.54

20 W-7-2 0.02 0.13 0.05 - - 2 - 96.37 2.95 99.52
21 W-8-1 0.01 0.11 0.15 0.01 { - 0.05 97.93 0.96 99.22
22 W-8-2 - 0.02 0.18 - - - 0.01 99.95 0.38 100.54
23 S-1-1 - 0.03 0.14 0.03 - - 0.02 98.99 0.77 99.98
24 S-1-2 0.02 - - \ - - - 98.37 0.76 99.15
25 S-2-1 0.02 0.02 - - - - - 99.96 0.77 100.77
26 S-2-2 0.02 0.14 | 0.01 - - 0.02 99.17 0.8 100.16
27 S-3-1 - 0.03 b - - - - 98.92 0.34 99.29
28 S-3-2 0.05 0.04 - 0.01 - - 0.01 99.97 0.32 100.4
29 S-3-3 - v 0.06 0.02 - 0.06 - 99.71 0.28 100.13
30 S-4-1 - 0.11 - 0.03 - 0.02 - 98.54 0.82 99.52
31 S-4-2 0.02 0.03 0.06 - - . - 99.03 0.88 100.02
32 S-4-3 - 0.04 0.09 0.02 - - 0.02 99.62 0.75 100.54
33 S-5-1 - 0.14 0.03 - - 0.03 § 99.24 0.68 100.12
34 S-5-2 0.03 0.1 - - - - 0.03 99.88 0.38 100.42
35 S-5-3 - 0.13 - - - - § 99.12 0.3 99.55
36 S-6-1 - 0.11 - - - - . 99.68 0.38 100.17
37 S-6-2 0.02 - 0.05 - - . - 98.89 1.35 100.31
38 S-6-3 0.05 0.02 0.13 - - . - 99.01 1.24 100.45
39 S-7-1 - 0.02 - - - - . 98.43 0.39 98.84
40 S-7-2 - 0.15 - 0.02 - - 0.02 99.74 0.36 100.29
41 S-7-3 0.02 0.08 0.08 0.02 - - . 97.59 0.35 98.14

T R R TR R

(24%)(Outridge et al., 1998) . REARXI4H—E  al, 2016), 1M X NBEMWEREERAE K S-S50 4097
) Cu & i (P34 0.11%) , (RS RAR A R A e bk AT ARG, B AR & 7, IR AT HEBRBE 7
S AR A B T A B ) Cu(Kazhenkina et BUG i i AT REME. P340, X Hb FRASHE F 0, AR5
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XN SR KB BBk e SO R AR HERR 5k
A YE TRy RS . S0 R REVINE
B ) 2 R R B A A A D A
2% AR WA R b A E AR,
J AR G 5 A A A7 A 2 U0 R B R L R TR
A2 O o M A O 1| S g o T R P | =97 0
UCE 7a.b) , 7R T AT RER F AH ]G A 40
A W — A58 3 T 7).

IR VTR D 4 48 b X JE G A A R R L
2 HEDN RP R SR A A ) R E R FLE . A S A
A AR A e bk A e BT K A A Tk IR R
AT BN R RHID D, AR Y 1 R R B, Ui B D, AR T
A RS B 20 4 Rl sl AR K TP Y 3 5K (Con-
sortium, 2006) . 2£#F I\ N D, 2 IE [F) 144 1% iz 2l fih
KTz EE Lk g, 808 A PR ZURHH
KA NS R EE. Wik, o EHT a5z 4k
WIRE IAE R . XA R & B D, A2 I 1Y IR
Wb, B A 08 i 2 5 e/ 32 31 s A 1 2 B Y
i

ZRAHD 4 B DX I o R e X R A 4 i T
T PEAN R RHIE A PR A S S e B IR . IR X
B R , 5% A2 e B AHS AN S, e TR
BYRATRES S T HUA 1 A8, iR R i A 02 4 il
) 56 F ] % (Goldfarb et al., 2014; Li et al.; 2014;
Zhu et al., 2015) , 5 /R T 12 X H 4 &0 A4 i 4%
o [RVBS, — S 4 R 45 = 1) Cu 3 5 T BERG /8 T

0.40
O Cu

A Fe = o
(O

0.35[

0.30

0.25

0.20

w(Cu, Fe, S)/%

0.15}- O O

0.10

0.05

o5

96.00

98.00
w(Au)/%

97.00

& 7

w(Ag)/%

JR A G e S 3 M S A (B RE AR DG AR I Lk
AR Wb AR ) % V) AH 5% (Petrovsky et al., 2012) , i —#
UL X AP 1 & v . AN R e £
IR R AR R B ) E ARG . A Ag ]
HIB G , BT A RIS RIS R OS54, AT R e 4228
Jo [A) 4 (22 15 45, 2008) , 38 FH 4 (e [Au/(Ag+
Au)x1000%o ] Fi i , F 52 i PR 2240 485 00 14 B 43 L 245 4y
T 745 (Gammons et al., 1995; X445, 2007) .
TR PR AR 4 ) 19 45 i€ 2 TR BE AR, IR AN [
B By B AR P AR AR 1) 52 i) (Nikiforova et al.,
2018; Zeng et al., 2020) , il # WA~ B B K 7 1R 7%
B4 A B (R SR AR, 2001; 25 iRk 4%, 2011) 6
A XA 4 15T R B B 1 At T RE Sk B R AR
S HIETE R T AR S0 1 AR S 2R TR
{SAETE—E R T 1.

%

5 4%

B8 3 Vb v i 7 4 W AL AEL M X2 DU 28 DR 2 8
JR o Wb A AT 2, A — s T &R, R
AR & R KSR ¥ T B B s 2 — . 4%
B XS T AP 4 T R A A AR SR B 2 i
Wr.

(1) WA UTRR)Z 4R th 43 A 7E 4K 300~450 m 22
[E] A7 kA7 )2, 0 S RN, e e R 22 B SS
R, T AR AR B R S BN, R A
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Fig. 7 The relationships of trace elements (a), Ag (b) and Au for placer gold
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