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Geochemical characteristics and tectonic settings of the diabase dyke swarms
in the western segment of the southern Altun tectonic belt
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(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Guangxi Institute of
Regional Geological Survey, Guilin 541003, China)

Abstract: Detailed petrographic and geochemical studies show that the diabase dyke swarms in the western seg-
ment of the southern Altun tectonic belt belong to tholeiite series. The major elements of the diabase dykes are
characterized by intermediate TiO, (1.19% ~1.59% ), high MgO (5.51% ~7.88% ), poor K,O (0.04% ~
0.84% ) and P,O5(0.10% ~0.20% ) and Na,O>K,O; Characteristics of high field strength elements contents
show that the diabase dyke swarms are of E-type MORB or transitional types from continental (intraplate) rift
basalt to mid-ocean ridge basalt. The diabase dyke swarms have high contents of > REE and unremarkable {rac-
tionation between LREE and HREE [(La/Yb)y=1.93~3.61, LREE/HREE=3.01~4.10]. Chondrite-nor-
malized REE diagrams show a slightly enriched LREE patterns. Combined with the basalt tectonic discrimina-
tion diagrams, it is held that the diabase dyke swarms in the western segment of the southern Altun tectonic belt
might have been formed in a transitional tectonic environment from rift to MORB, 1i.e., the tectonic environ-
ment of an initial small oceanic basin.
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Fig. 1 Geological sketch map of the western segment of Altun tectonic belt
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1—Cenozoic 2—Mesozoic 3—Early Paleozoic 4—Suoerkuli Group of Qingbaikouan System 5—Taxidaban Group of Jixianian System 6—
Bashenkuergan Group of Changchengian System 7—Complex of Neoarchean-Paleoproterozoic Altun Group 8—Complex of Neoarchean-Paleopro-
terozoic Jinshuikou Group 9—ultrabasic rock 10—Hercynian intrusion 11—Caledonian intrusion 12—Neoproterozoic granitic gneiss 13—com-
15—ductile fault 16—location of Fig. 2

pound deep fault 14—general fault

An=6~9 3.1
7 SiO,
- 47.74% ~50.33%
49.04 % 0047-2
AL O 11.72% ~14.34%
3 ALO;
14.86%  Melson et al. 1976
AlLO; 13.45% Wilson 1989 TiO,
1.19% ~1.59% 3006-1A
X 2.24% 1.52% MORB 1.5%
XRF ICP-AES
12 TiO, 1.49% 1.19%
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Fig. 2 Stratigraphic section of diabase dyke swarms in the western segment of southern Altun tectonic belt
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l—meta-sandstone 2—meta-feldspar sandstone 3—carbonous calcareous slate 4—sericite-quartz phyllite 5—sericite phyllite 6—albite-chlorite

schist 7—carbonous calcareous schist 8—recrystallized limestone 9—metabasic volcanic rocks

10—metapyroxenite 11—hornblendite 12—

metagabbro 13—metadiabase 14—quartz diorite 15—gneissic porphyritic biotite monzonitic granite 16—ductile fault 17—fault
1 wp %
Table 1 Chemical composition analyses of diabase dykes
1 2 3 4 5 6 7

0047-2 3171-1 3006-1A 0088-1-1 0090-4 0092-3 0091-4
SiO, 49.13 49.12 47.74 49.31 49.64 47.99 50.33
TiO, 1.36 1.59 2.24 1.32 1.19 1.37 1.55
ALO; 16.21 12.32 11.72 13.06 13.44 14.34 13.35
Fe,O; 2.28 2.60 4.04 3.60 1.32 3.11 3.02
FeO 6.87 11.67 11.60 8.05 8.67 7.97 8.00
CaO 7.35 10.17 9.99 6.67 9.60 10.38 8.14
MgO 7.07 5.51 6.53 7.22 7.27 7.88 7.66
MnO 0.16 0.25 0.23 0.13 0.15 0.18 0.16
K,O 0.75 0.67 0.20 0.84 0.08 0.04 0.17
Na,O 3.05 1.93 2.18 2.19 3.48 1.79 3.46
P,0s 0.20 0.15 0.20 0.10 0.11 0.13 0.14
H,0" 3.86 2.22 2.80 4.69 3.56 3.93 3.48
H,O™ 0.39 0.24 0.24 1.12 0.60 0.51 0.66
CO, 1.43 1.53 0.27 2.49 1.24 0.57 0.19

100. 11 99.97 99.98 100.79 100. 35 100.19 100. 31

Melson et al. 1976
MgO 5.51% ~7.88% FeO 2
6.87% ~11.67% K;O 0.04% ~0.84% 4 0088-1-1
P,Os 0.10% ~0.20% Na,O > K,0O Zr Hf 117X 10 °~155x%

Zr TiO, - Nb Y

1977 4
SIOZ -
1977 5

MgO Miyashiro 1975

3.2

Nb Y

Zr Hf

Winchester and Floyd 10°° 3.0x10 ©~3.9x10°¢
90x10 ¢ 2.4x10°°

MORB

Pearce 1982

280x10°% 7.8

9.1

11.21x107°%  N-

Winchester and Floyd OIB
SiO, - FeO" x10"°  Sun and McDonough 1989 Nb
6 X10 °~13.8x10 ¢
MORB OIB

3.5x10°°

48.0 X

10 % Pearce 1982 Sun and McDonough 1989

E-MORB

8.

3x10°°
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Fig. 3 Field photo of diabase dyke
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Table 2 Minor element and REE analyses of diabase dykes
1 2 3 4 5 6 7
0047-2 3171-1 3006-1A 0088-1-1 0090-4 0092-3 0091-4
Li 34.3 9.0 9.8 79.9 50.7 153.9 56.1
Be 1.7 2.6 2.3 1.4 1.3 1.8 1.4
Nb 13.8 11.0 11.2 9.1 10.7 10.4 12.3
Sc 25.0 30.3 46.9 28.2 30.4 32.7 29.3
Y 27.33 27.22 26.25 20.87 23.37 27.53 26.72
Zr 155 121 125 92 117 123 135
Th 3.2 3.1 2.0 <10 2.0 1.9 2.0
Sr 242 176 141 224 92 353 452
Ba 358 166 66 413 37 19 66
\% 173.1 386.9 598.2 306.4 272.9 283.3 301.0
Co 34.4 45.8 55.8 48.4 40.1 34.6 44.7
Cr 209.3 85.7 22.8 183.9 200.7 297.0 325.1
Ni 70.2 52.3 46.0 95.3 76.4 93.3 101.4
Cu 32.7 150.3 176.8 138.6 68.6 74.8 97.8
Pb 23.9 27.0 36.9 13.7 20.1 24.2 19.5
Zn 93 117 104 94 87 97 102
w 0.6 0.9 0.9 0.6 0.7 0.6 0.7
Mo 0.67 0.34 0.33 0.26 0.40 0.25 0.30
As 3.01 3.61 2.83 13.59 4.57 19.80 15.85
Sh 0.55 0.54 0.67 1.86 0.87 1.43 1.82
Hg 0.064 0.019 0.027 0.039 0.049 0.011 0.054
F 500 557 406 559 415 658 552
Rb 24.8 16.0 <3.0 20.3 <3.0 <3.0 <3.0
Hf 3.9 3.8 3.2 2.3 3.0 3.6 3.7
Te 0.05 0.09 0.06 0.08 0.08 0.08 0.07
Cl 0.012 0.045 0.037 0.008 0.012 0.008 0.010
Au” 0.7 1.3 1.8 2.5 0.7 0.7 1.2
Ga 21.0 23.8 13.9 19.8 17.0 13.5 21.4
Ag” 0.062 0.278 0.237 0.133 0.064 0.049 0.035
Sn 1.5 0.8 0.9 1.4 1.2 1.2 1.6
B 38 24 9 9 13 25 21
U 1.0 0.8 0.8 0.9 1.0 1.0 1.0
Ta 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
La 14.18 8.09 10.35 9.16 10.72 11.88 11.87
Ce 32.66 22.96 23.46 14.38 21.25 23.35 27.91
Pr 4.17 2.92 3.42 2.19 2.92 3.17 3.46
Nd 18.48 13.56 15.35 10.08 12.95 13.90 15.34
Sm 4.47 3.78 4.05 2.83 3.32 3.60 4.08
Eu 1.42 1.29 1.40 1.01 1.01 1.17 1.26
Gd 4.79 4.36 4.61 3.28 3.68 4.01 4.44
Tb 0.82 0.76 0.81 0.59 0.65 0.70 0.77
Dy 5.43 4.86 4.94 3.62 4.16 4.44 4.8
Ho 0.96 0.95 0.95 0.73 0.86 0.91 0.94
Er 2.78 2.84 2.91 2.14 2.36 2.63 2.69
Tm 0.43 0.45 0.44 0.32 0.34 0.36 0.38
Yb 2.77 2.82 2.69 1.88 2.14 2.22 2.39
Lu 0.39 0.41 0.40 0.28 0.32 0.33 0.35
> REE 93.75 70.05 75.78 52.49 66.68 72.67 80.68
LREE HREE 4.10 3.01 3.27 3.09 3.60 3.66 3.81
LREE 75.38 52.60 58.03 39.65 52.17 57.07 63.92
HREE 18.37 17.45 17.75 12.84 14.51 15.60 16.76
O0Eu 0.93 0.97 0.99 1.01 0.88 0.94 0.90
0Ce 1.01 1.14 0.95 0.75 0.90 0.90 1.04
La Yb y 3.45 1.93 2.59 3.28 3.38 3.61 3.35
La Sm 2.00 1.35 1.61 2.04 2.03 2.08 1.83
* Au  Ag 10°°
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Fig. 7 MORB-normalized incompatible element spider

diagram of diabase dykes

MORB Pearce 1982
data of MORB from Pearce 1982
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Fig. 8 Chondrite-normalized REE patterns of diabase dykes
Boynton 1984
data of chondrite from Boynton 1984

Ormerod 1988 Zr Da 0.2
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(1]
MORB
1998
3
MORB
2006



21
Ti/100
18000 prrrrrrrr e
| (a) | (b)
15000 B
é 12000 | ]
£ 9000} .
= A E
6000 N
3000 1
0 [ 1 1 | 1 | i ' 1 ] i
0 50 100 150 200 250
Ww(Zr)/10- 7t St/2
Y/15
50000 ———
[ () PN 1
| » N N
< \
L 4 \ .
A
< \
2 10000 f . B Y 1
= [ \ ]
= [ R '\ ]
- | . R \ i
\ \
I A ) . |
| A v ]
X \
. El 1
1000 b—— e vuul el
10 100 1000 5000
w(Z1)/10° La/10 Nb/8
9
Fig. 9 Tectonic discriminant diagram of diabase dykes
a Ti—Zr Pearce  Cann 1973 A— B—MORB C— D—
MORB b Ti 100-Zr—Sr 2 Pearce  Cann 1973 A— B— C—MORB ¢ Ti-Zr
Pearce 1982 A— B— C—MORB d Y 15-La 10-Nb 8 Cabanis  Lecolle 1989 1A—
1B— 1C— 2A— 2B— 3A— 3B 3C—E-MORB 3B 3C

3D—N  MORB
a—Ti— Zr diagram after Pearce and Cann 1973 A— island arc tholeiite B—MORB calc-alkaine basalt and island arc tholeiite C—calc-alkaine

basalt D—MORB b—Ti 100 - Zr — Sr 2 diagram after Pearce and Cann 1973

A— island arc basalt B—calc-alkaine basalt C—MORB —Ti

= Zr diagram after Pearce 1982 A—volcanic arc basalt B—intraplate basalt C—mid-ocean ridge basalt MORB d—Y 15-1a 10— Nb 8

diagram after Cabanis and Lecolle 1989
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