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Petrology and geochemistry of alaskite in the Gaudeanmus area, Namibia
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NIE Jiang-tao
(Beijing Research Institute of Uranium Geology, Beijing 100029, China; Key Laboratory of Uranium Resource Exploration
and Evaluation Technology, CNNC, Beijing 100029, China)

Abstract: The Gaudeanmus area lies within the southern Central Zone of the NE-trending branch of the Damara
orogen. Petrographical and geochemical characteristics of alaskite as well as its petrogenesis and geological fea-
tures in the Gaudeanmus area of Namiba were studied in this paper. The alaskite sample displays variable miner-
al and chemical composition. The alaskites in this area range in composition from tonalite to alkali-feldspar gran-
ite. The alaskites have been divided into six distinct types based wholly on observable field characteristics of col-
or, grain size, texture, radiometric measurements by scintillometer and macro-scale mineralogy. Cross-cutting
and structural relationships were used to create a chronological sequence from type A which is the oldest to type
F which is the youngest. Geochemical analyses show that the alaskites contain high silica and alkali, with rela-
tively low manganese, magnesium, sodium, phosphor and calcium. The alaskites show peraluminous to metalu-
minous characteristics and belong to high-K calc-alkaline to shoshonite series. Major elements of different types
of alaskites do not show characteristics of homogeneous evolution, so they are inferred to be products of different
stages of orogeny.
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Fig. 1 Map of the principal subdivisions of the Damara orogen,

showing the location of significant uranium anomalies within

the Central Zone Cafter Miller; 1983)
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Fig. 2 Geologic map of Gaudeanmus area, NamibiaCafter Wang Shengyun et al., 2013)
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Fig. 3 Field photographs for the alaskite in Gaudeanmus area, Namibia
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a—alaskite occurring as dyke: b—alaskite occurring in stockwork form; ¢—C-type alaskite that intruded into A-type alaskite; d—B-type alaskite

that intruded into A-type alaskite; e—C-type alaskite that intruded into B-type alaskite; f—F-type alaskite that intruded into C-type alaskites g—A
type akaskite tightly folded; h—garnet-bearing B-type alaskite; i—tourmaline-bearing C-type alaskite; j—typical D-type alaskite; k—E-type alask-

ite with prominent oxidation haloes; —F-type alaskite with magnetite
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Table 1 Features of different types of Gaudeanmus area alaskite
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Fig. 4 Histogram of energy spectrum values of

different types of alaskite
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Fig. 5 Microphotographs of alaskite in Gaudeanmus area, Namibia
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Si—#24 ;5 perthite— &8 KA
a—biotote and muscovite in A type alaskite, crossed nicols; b—garnet-bearing B-type alaskite, plainlight; ¢c—rutile separated from biotite in C-type
alaskite, crossed nicolss d——albite developed along the margin plagioclase in D-type alaskite, crossed nicols; e—E-type alaskite with cordierite and

sillimanite, crossed nicols: —F-type alaskite with perthite, crossed nicols
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Table 2 Representative XRF whole-rock major element geochemical data for alaskite from Gaudeanmus area
Sl EE k] A B C D
RCETRS 10H-74 10H-86 10H-143 10H-87 10H-104 11H-3 10H-35 10H-100 10H-114 10H-130
SiO, 74.94 74.43 73.07 78.61 74.41 72.83 73.84 76.49 73.91 74.75
TiO, 0.10 0.09 0.05 0.02 0.05 0.06 0.04 0.04 0.04 0.12
ALOs 13.46 13.24 14.06 11.58 13.48 14.77 13.85 12.58 14.19 13.31
Fe,057 0.460 0.540 0.310 0.600 0.340 0.471 0.430 0.280 0.500 0.710
FeO 0.250 0.255 0.138 0.450 0.154 0.300 0.196 0.132 0.236 0.348
MnO 0.007 0.012 0.011 0.048 0.010 0.004 0.007 0.004 0.011 0.067
MgO 0.210 0.280 0.091 0.120 0.160 0.132 0.110 0.070 0.100 0.240
CaO 0.990 0.930 0.630 0.740 0.550 0.433 0.610 0.430 0.990 0.970
Na,O 2.59 2.30 2.68 2.76 2.63 3.60 3.61 3.30 4.26 2.54
K,O 6.56 7.42 8.28 4.67 7.90 7.21 6.80 6.34 5.52 6.45
P,0s 0.044 0.120 0.180 0.036 0.170 0.122 0.120 0.110 0.097 0.034
LOI 0.51 0.48 0.52 0.61 0.19 0.37 0.48 0.22 0.29 0.66
TOTAL 99.87 99.84 99.88 99.80 99.89 100.00 99.90 99.86 99.91 99.85
A/CNK 1.022 0.980 0.968 1.058 0.971 1.017 0.961 0.962 0.960 1.030
A/NK 1.184 1.120 1.051 1.207 1.047 1.076 1.041 1.023 1.093 1.192
Ry 2 541 2 406 1984 3175 2173 1 881 2047 2442 2114 2 569
R, 383 376 350 315 332 344 344 297 391 380
DI 93.55 94.42 96.98 94.32 97.13 96.8 97.1 98.16 95.17 93.13
AR 4.45 5.37 6.88 4.04 7.02 5.92 6.14 6.72 4.62 4.40
SipeE il D E F
FEMMSRS  ZK11-118  ZKI11-1120 ~ ZK0-11-9 10H 61 10H-97 10H-98 10H-88 10H-139 11H-19
SiO, 73.47 73.72 76.91 74.24 75.99 69.99 67.44 73.32 72.07
TiO, 0.29 0.31 0.21 0.09 0.04 0.03 0.20 0.02 0.14
AlLOs 13.06 13.64 11.69 13.61 13.07 16.05 14.13 14.04 14.37
Fe,05" 1.690 1.140 1.090 0.620 0.210 0.270 5.770 0.510 0.704
FeO 1.250 0.577 0.800 0.298 0.100 0.114 2.588 0.225 0.329
MnO 0.027 0.021 0.022 0.024 0.011 0.022 0.030 0.005 0.009
MgO 0.560 0.350 0.310 0.230 0.170 0.091 0.250 0.031 0.456
CaO 0.990 1.170 0.810 0.880 0.340 0.860 0.520 0.360 0.896
Na,O 2.53 3.44 2.46 2.69 3.94 5.22 2.05 3.27 3.45
K,O 5.84 4.93 5.80 6.69 5.84 6.75 9.06 7.80 6.61
P,0s 0.035 0.036 0.031 0.087 0.099 0.500 0.059 0.048 0.097
LOI 1.29 1.05 0.47 0.68 0.18 0.12 0.39 0.50 1.05
TOTAL 99.78 99.81 99.80 99.84 99.89 99.90 99.90 99.91 99.85
A/CNK 1.063 1.039 0.991 1.026 0.974 0.919 1.000 0.970 0.99%4
A/NK 1.245 1.240 1.132 1.166 1.021 1.010 1.072 1.016 1.120
R, 2623 2532 2 882 2429 2298 1226 1508 1897 2034
R, 396 416 334 376 302 412 348 317 405
DI 90.17 91.24 93.64 93.99 98.21 97.56 90.01 98.22 93.6
AR 3.95 3.60 4.90 4.67 6.39 5.85 7.28 7.65 4.86
e MR AR FE A AL B BRI 5T K5 3 A 0K o0 56 i, A2 4 e 3 AT T GB/T14506. 28-93 TR #h A A1 10255 23 1 7 105 XS 8 5t ' i 0 il

B, BT AR A AT PW2404X 528960634, AR Z /N T 5% -

Pl CR 8ad v, KB 20 1 I it 9 N i 3 1L A i
HRDR; FEAE B H I8 Ry — Ry Mt 00 B A (I 8
b H I it S0 A T 3 L 0T 1R 3 1
PRI BRI, WA 48 Ml DX T R A T RETE BTk
Ly 3 1L 3 s Bl HE ) A 3 5% I 1 e A

R JE AR 22 o BT NWFFT AR B, 3K i 3 1wy ity A
43 3P g R B R s B T 7 ) (Nex
et al.» 2001a; Basson and Greenway, 2004; Oster-
hus and Jung, 2010). #I5 AN MR A HL X AN [R] 28
Y B WY 12 0 R 1z B U A s AL A R
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diagrams for alaskite
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CEUG—55 KBl (13 Bl 46 THT R I AL K 2K

IAG—island arc granites; CAG—continental arc granites;: CCG —continental collision granites; POG—post-orogenic granites;

RRG—rift-related granites; CEUG—continental epeirogenic uplft-related granites

B4
5 iWig

TR i 1L il A 20 S R R Bl s R
B 516 B R N B DDA G, 1% 46 B TR N A AE Y
B PR M 1 54 (Nex et al.» 2001a, 2003). T
DR E B EIAE X BUA A Smith(1965) PR H A
it Nash(197 DFRIEL A H T R4

R B B A 2 b 22 53 S HE 75 1) T R AT
L E, ARAE T A TR Yh S 'R
20% ~60% , K AEKATHETEST 90%. Le
MaitreC 1989 AT — ANAHALIK 11 52 7€ = FIRK A 0
B A B 1 AR B, LT 43 AT S RN K AL
G BT <1% o VEANIR BT 4 M 5 75 5 =5 9
S R, UOUR A HLIX PR 19 1 B 1A A S5
FEICA I B AR OK, A AR A T AR
WS AR R B K AL XA B Y& A 1% ~
8% » IEAFF G UER 1 I (1) S AHAEBEA o ey
FAFFEIX, BT %28 A DU 1) 8 56 B B IX 1 1
Hoe BRI B s A, IF A A X BRI —
LM T A O 2 52, BRI AR SCATE YR X —

London(1992)F t T JLAc A & 75 DXl 3% 3 A&
B2 TRREAE < 3 A s T P RORE AR MK, 25 R
WKL FE AR, 5 1 Sk AL R E , fEAR R R I
P AL ERAL R AR L AT 2 A, AR R AT A RN
BT b AR AR HER R 22 1 2 T

R i DR 23 1 B 2 AT B il o (R
TIE : 75 L8825 A R ) URLRL R, R F R X
s AEANRI AL 3 X T BT ORLEE I AR 4, {H 2
TE ] — 25 A b R R IILE A 5 KA R 40 At 1tk s AR AR T
I 1) e PR e K LR S e KA AT
HARKGER R E s A8 AN 0 A AR T B 20
(IR0 s P o AELR MR A M DX IR T B A se 4 HL
AT A TR IE , DR e AN S R ()40 B A d o o

S Rt A A A, T I B R R T
[ —Yi X, H R B (Berning er al . » 1976). V4
(1) B A1 1, TR %58 i B, WK A8 b DX 1T i 2 AN 2 [] I
TERG T H IR A 0 8 K S i B i
PAHHEZF VIR R LU E, A RAKAE R F RAK
HHIEE I BRI, £ 6 RKAKS T, DEA
B A EE RS A A, FE Rk O e o B AR
OOKBE, KA R AG, MEHLMERAKS, D
KHAKEM TiO, Al MgO 7 5 AH X ¢ & A 53 5
h0.23% F10.37%), 11 P,Os 75 1 AH X H AR (B {E
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40.03% ); Sylvester (1998 #& Hi £ & & 11 ALO;/
TiO, B T 1 A Y5 DX 38 73 filols P2 R HR 7 7, 8 A
i) Al O3/ TiO, > 100 IS, #7345 Filtl B2 < 875°C (FK
KR s ALOs/ TiO, < 100 1, #4344 filt il FE >
875C (B A 8o HHER 2 AT AN, WOAR A HL X AL
B-C-E-F KA KA ALOy/TiO, 1H¥ KT 100, Uit
WYL T8 S8k B2 /I T 875, T D KB K A ALO,/
TiO, HAE/NT 100, Ui B D 28 [ K 25 B Bt B AR
B (>875C ). 1M H, AR A XA b RHC A
SR, A CEDE LA A R O AR A,
MHEMNAEAKAR FRAKS, HERBTRSE
TR R AR A CIBE D . Jr BL, AN R 2R 2 1
B EREICERHE IR BoR e AT R A 2R Ak 1)
P, ANE R A T RE R % YR IX

6 4k

(1) K EEIE AR A X 1 B 2 AR 4R 5 A1 B
WP L 5 A IR G A AT ) 2 R AE 4K
R 555 R UCOR AT HLX F b2 422 0 ASBAC DN ESE
6 FHIEAL; ARAE 2R A b A A L5 DGR, 152 €
ATTERYTE BN TR MU Ay o 7 8
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