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a, ¢. Samples 26-3-1 and 26-3a, both of which belong to the basalt samples near the outer side; b, d. samples 26-3-2 and 26-3b, both of which belong to the

basalt samples near the interior. e. Olivine phenocrysts with visible parting on the surface; f. occasional pyroxene phenocrysts can be observed in basalt;

g. plagioclase porphyry with twin crystal structure; h. plagioclase phenocrysts zonation under the perpendicular polarized light microscope;

i. the matrix has aintersertal texture, with a large number of plagioclase microlites. Ol. Olivine; Px. pyroxene; PI. plagioclase
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Fig. 3 BSE images and Or-Ab-An composition diagram of plagioclase phenocrysts
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The green dots are electron probe test points; the red circle are the projection piont of plagioclase phenocrysts
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Fig. 4 BSE images and Or-Ab-An composition diagram of plagioclase microlites
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x1 HAREZREPFRKERBOBFRISINAS (BIER) (%)
Table1 EPMA compositions of plagioclase phenocrysts in basalts of the study area (partial results) (%)

Hoy
IR 581y
Sio, TiO, ALO;  FeO'  MnO  MgO Ca0 Na,0 K,0 P,0; Cr0, St0
3b3(1)#4 48.09 0.07 32.10 0.43 0.02 0.25 15.53 2.61 0.01 bdl. bdl. 0.06 99.18
3b3(1)#S 49.31 0.07 31.73 0.51 bdl. 0.27 15.00 2.82 0.01 bdl. 0.01 0.08 99.83
3b3(2)#3 47.71 0.06 32.93 0.53 bdl. 0.22 16.35 2.18 0.03 0.04 bdl. 0.01 100.10
3b3(2)#4 46.61 bdl. 32.92 0.52 bdl. 0.23 16.23 2.15 bdl. 0.04 bdl. 0.03 98.77
3b3(3)#1 50.35 bdl. 31.05 0.50 0.02 0.27 14.53 3.19 0.02 0.02 0.03 bdl. 100.03
3b3(3)#2 49.83 0.06 31.10 0.61 bdl. 0.24 14.30 3.07 0.01 bdl. bdl. 0.04 99.26
3b3(4)#3 50.50 0.05 30.88 0.63 bdl. 0.21 14.23 3.30 0.02 bdl. 0.02 0.01 99.90
3b3(4)#4 50.01 0.03 31.04 0.50 bdl. 0.25 14.31 3.35 0.02 bdl. 0.05 0.06 99.61
3b3(5)#2 45.99 0.02 32.89 0.43 0.02 0.20 16.78 1.76 0.03 0.03 0.01 0.02 98.21
3-12)#1 50.91 0.11 30.63 0.56 0.06 0.21 13.95 3.41 0.01 bdl. 0.01 0.02 99.94
3-12)#2 50.88 0.10 31.14 0.49 0.04 0.22 14.09 3.36 0.02 bdl. bdl. 0.05 100.39
3-13)#1 49.75 0.05 30.87 0.51 0.06 0.19 14.38 3.12 0.03 bdl. 0.04 0.01 99.01
3-13)#2 48.79 0.01 32.00 0.59 0.02 0.21 15.23 2.69 0.02 0.06 bdl. bdl. 99.67
3b2(2)#1 49.37 0.08 30.64 0.53 bdl. 0.23 13.93 3.11 bdl. bdl. bdl. 0.11 98.04
3b2(2)#2 49.33 0.05 31.72 0.47 0.02 0.23 15.24 2.65 bdl. 0.02 bdl. bdl. 99.74
TE: B i TR A5 s bdl R BT T AR .
R2 PAREZREPFRHEFRKENBFRISNAS (BIER) (%)
Table 2 EPMA compositions of plagioclases zonation in basalts of the study area (partial results) (%)
Hoy
1A .
Sio, TiO, ALO; FeO' MmO  MgO Ca0 Na,0 KO0 P0Os  CrO; St0
3-2(4)#3 46.33 0.02 32.67 0.49 0.01 0.13 16.45 1.83 0.01 0.02 bdl. 0.06 98.02
3-2(4)#4 47.12 0.04 32.66 0.38 bdl. 0.17 16.12 2.16 bdl. 0.03 bdl. 0.01 98.68
3-2(4)#5 48.26 0.01 32.21 0.43 bdl. 0.19 15.68 2.29 bdl. 0.02 0.04 0.05 99.17
3-2(4)#6 47.40 0.01 32.35 0.37 bdl. 0.19 16.23 2.06 0.02 0.02 0.11 0.04 98.81
3-2(4)#7 47.21 0.03 32.66 0.43 0.02 0.19 16.16 2.07 0.02 bdl. 0.06 bdl. 98.85
3-2(4)#8 47.80 0.06 32.68 0.39 0.04 0.17 16.24 2.09 0.02 0.03 bdl. bdl. 99.50
3-2(4)#9 46.89 0.04 32.32 0.37 bdl. 0.21 16.13 1.98 bdl. 0.02 bdl. 0.04 97.99
3-2(4)#10 46.79 0.02 32.48 0.41 0.05 0.22 16.16 1.96 0.03 bdl. bdl. 0.02 98.13
3-2(4)#12 46.83 0.03 32.71 0.33 0.01 0.21 16.34 1.97 0.01 0.02 bdl. 0.04 98.49
3-2(4)#13 46.37 0.13 33.11 0.36 0.02 0.18 16.55 1.95 0.02 bdl. 0.01 0.03 98.73
3-2(4)#14 46.65 0.09 33.28 0.36 0.03 0.17 16.53 1.85 0.02 0.04 bdl. 0.09 99.11
3-2(4)#15 45.51 0.05 33.83 0.34 0.01 0.14 17.61 1.40 0.01 bdl. bdl. 0.05 98.95
3-2(4)#16 46.25 bdl. 33.77 0.36 bdl. 0.14 17.57 1.37 0.01 0.04 0.04 bdl. 99.53

3-2(4#17 45.97 0.02 33.73 0.35 bdl. 0.17 17.57 1.44 0.01 bdl. bdl. 0.06 99.32
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gR2
oy
EIp-t e SNy
SiO, TiO, ALO; FeO' MnO MgO CaO Na,O K,0 P,05s Cr,0; SrO
3-2(4)#18 46.01 0.02 33.66 0.25 bdl. 0.14 17.47 1.47 0.01 bdl. bdl. bdl. 99.03
3-2(4)#19 45.10 bdl. 33.93 0.34 bdl. 0.15 17.56 1.38 bdl. bdl. bdl. 0.09 98.54
3-2(4)#20 45.79 0.01 33.95 0.38 0.01 0.15 17.53 1.36 0.02 0.02 0.01 bdl. 99.23
3-2(4)#21 45.26 bdl. 34.00 0.29 0.03 0.11 17.61 1.38 bdl. bdl. bdl. 0.12 98.79
3-2(4)#22 45.61 0.01 33.95 0.38 bdl. 0.14 17.74 1.32 0.01 0.04 0.06 bdl. 99.25
3-2(4)#23 45.69 bdl. 34.08 0.30 0.04 0.14 17.60 1.22 0.01 0.02 0.05 0.03 99.18
3-2(4)#24 4538 bdl. 33.60 0.32 bdl. 0.14 17.50 1.26 bdl. bdl. 0.06 0.01 98.27
3-2(4)#26 45.35 bdl. 34.11 0.29 bdl. 0.12 17.43 1.32 0.01 0.03 0.06 0.07 98.79
TE: B L TR A5 s bdl R BT T AR .
®3 HAREZRETRKAVBNEFRHSNES (BI2ER) (%)
Table 3 EPMA compositions of plagioclase microlites in basalts of the study area (partial results) (%)
by
T HE S5 M
SiO, TiO, ALO; FeO" MnO MgO CaO Na,O K,0 P,05 Cr,0; SrO
3b3(1)#6 49.33 0.11 30.68 0.61 0.02 0.27 14.23 3.25 0.02 0.01 0.02 0.02 98.56
3b3(1)#7 52.44 0.15 28.21 0.99 0.02 0.45 12.14 4.22 0.02 bdl. 0.04 0.05 98.73
3b3(2)#5 50.24 0.09 30.40 0.61 bdl. 0.26 14.22 332 0.03 0.01 bdl. 0.04 99.21
3b3(2)#6 50.64 0.10 30.16 0.73 bdl. 0.34 13.82 3.46 0.02 0.03 bdl. bdl. 99.29
3b3(2)#8 54.99 0.17 26.63 1.27 0.01 0.35 10.20 5.55 0.09 bdl. 0.04 bdl. 99.30
3b3(3)#5 51.42 0.11 28.26 0.84 0.02 0.37 12.47 437 0.02 bdl. 0.01 0.11 98.00
3b3(4)#5 52.08 0.17 28.43 1.01 0.04 0.52 13.06 3.91 0.02 bdl. bdl. 0.01 99.24
3b3(4)#6 53.13 0.14 28.79 0.84 bdl. 0.37 12.49 4.21 0.03 0.04 bdl. bdl. 100.03
3b3(5#5 51.32 0.05 29.75 0.89 0.02 0.35 13.90 3.50 0.04 0.01 0.02 bdl. 99.85
3b3(5)#6 52.88 0.03 28.88 1.15 bdl. 0.47 13.05 3.79 0.03 0.05 bdl. bdl. 100.33
3-1Q2)#4 52.08 0.13 28.95 1.08 bdl. 0.51 13.09 3.67 0.03 bdl. 0.04 bdl. 99.56
3b2(2)#3 52.47 0.12 28.05 1.27 0.05 0.53 12.45 423 0.03 bdl. bdl. 0.04 99.25
3b2(2)#4 51.39 0.27 27.60 1.69 0.05 0.56 12.63 4.02 0.04 0.05 0.01 0.07 98.36
3b2(3)#5 52.29 0.10 28.88 1.08 0.03 0.51 13.11 3.85 0.03 bdl. 0.01 0.01 99.91
3b2(3)#6 50.04 0.07 30.98 0.55 bdl. 0.25 14.57 3.00 0.02 0.05 bdl. 0.03 99.55
TE: B i TR s bl R BT T AR .
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BT AL UL T i RGP XA X
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Fig. 5 Measured curve of the major element profile of plagioclase zonation (corresponding to Fig. 6a)
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Fig. 6 Microphotos of plagioclase zonation, electron probe images with microprobe point position, Or-Ab-An composition diagram of pla-
gioclase phenocrysts, and An values variation curves
al., a2, a3, a4 73 E i 26-3-2(4) TP ERA RHC BRI L T EREN TN AR RH = A R An (AR ARt £k, 2200 T A S AL 1L
1L BBEs b1, b2, b3, b4 435l Al 26-3b2(1) B R FHC A BHUR v | L FIREF AR E L RO S MR R An (A2, &5 T A K
WAL, I T BB el c2, ¢3. cd 4 A Bl 26-3-1(4) 3R RHE A AU . B FAREHIN R0 & L RHC A = A E R A An fHR Rt 2R, &
DIT A AL LY B d1, d2, d3. d4 23 B e 26-3b1(1) P R RHCA B0 Jr L s TR BTN GAL L RHC T = A R An (722 fbith
&, & T AKEAL L LB BG al, bl el dI B P A L0 R TS B I % 2T — HE s FHRER, Pk IS 2 i F IR I 055 a2, b2, c2. d2 A
rh g R B IR BT LR UL, B A R S R I T AN S A L B S5 a3, b3, ¢33 EITAL L WL R A 6 i BT A A AR AR R X I A
A7 B9 Or-Ab-An 5 55,
al, a2, a3, and a4 are microphotos of plagioclase zonation, electron probe images with microprobe point position, Or-Ab-An composition diagram of plagio-
clase phenocrysts, and An values variation curve in samples 26-3-2(4), which have undergone stages I and II of magma evolution; b1, b2, b3, and b4 are micro-
photos of plagioclase zonation, electron probe images with microprobe point position, Or-Ab-An composition diagram of plagioclase phenocrysts, and An val-
ues variation curve in samples 26-3b2(1), which have undergone stages I, IT and III of magma evolution; c1, ¢2, ¢3, and ¢4 are microphotos of plagioclase zona-
tion, electron probe images with microprobe point position, Or-Ab-An composition diagram of plagioclase phenocrysts, and An values variation curve in
samples 26-3-1(4), which have undergone Stage I1I of magma evolution; d1, d2, d3, and d4 are microphotos of plagioclase zonation, electron probe images with
microprobe point position, Or-Ab-An composition diagram of plagioclase phenocrysts, and An values variation curve in samples 26-3b1(1), which have under-
gone stages I and IIT of magma evolution; the red line in figures al, b1, c1, and d1 is a preset line for drawing a row of electron probes along this line, and the
numbers on both ends are the point numbers of the electron probes; the green dots in figures a2, b2, c2, and d2 represent the specific positions of the electron
probe, while the yellow dots and numbers represent the positions and numbers of individual points; the positions of the red, blue, black, and orange circles in

figures a3, b3, ¢3, and d3 represent the projection point of corresponding Or-Ab-An composition of plagioclase
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aand b are Or-Ab-An composition diagram and An values scatter plot of plagioclase phenocrysts and plagioclase microlites; ¢ and d are Or-Ab-An composi-

tion diagram and An values scatter plot of plagioclase zonation
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Implications for magmatic evolution of changes in plagioclase composition
in the 26°S basalts, Southern Mid-Atlantic Ridge

Lei Qing', Wang Guozhi®®, Zhao Fufeng', FanLei', Liu Gang', Wang Ziang', Hu Qihua', Xiao Yuyu'

(1. Faculty of Earth Sciences, Chengdu University of Technology, Chengdu 610059, China; 2. Institute of Sedimentary Geology, Chengdu
University of Technology, Chengdu 610059, China; 3. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu
University of Technology, Chengdu 610059, China; 4. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China)

Abstract: The composition and texture characteristics of plagioclase in basalt from the 26°S hydrothermal field of
the Southern Mid-Atlantic Ridge provide an important basis for the study of magmatic evolution characteristics. On
the basis of observing the petrography of basalt and analyzing the composition of plagioclase, the structure and
composition of plagioclase at different stages are compared to explore the process of magma evolution. The results
show that the study area is mainly composed of porphyritic basalt, and plagioclase porphyries are commonly charac-
terized by glomerocryst structures, oscillatory-zoned, dissolved and resorbed rim, and growth structures. The pla-
gioclase in the matrix is mainly acicular and swallow-tailed crystals; the basalts in the SMAR-26°S hydrothermal
zone are mainly sodium tholeiitic basalts. In the early stage of magma evolution, bytownite was mainly formed,
while in the late stage, labradorite was mainly formed. Throughout the entire evolution process, the content of CaO
and Al,O, decreases, while the content of Si0,, Na,O, FeO, and MgO increases; from the core to rim of plagioclase
phenocrysts and then to plagioclase microcrystalline in the matrix, the An values decreases overall. The An values
in the rim of plagioclase phenocryst partially overlaps with the An values of plagioclase microlites in the matrix,
resulting in a gradual decrease in temperature. These represent the changes from the magma origin area to magma
eruption. After the formation of mantle magma, it rapidly rises and erupts to form basalt. During the upwelling pro-
cess, it may undergo the process of decompression accompanied by volatiles escaping, dissolving in the deep, super-
saturated crystallizing of the melt, mixing of low-Si same sourced magma, and syn-eruptive fast decompression of

degassed magma.

Key words: Southern Mid-Atlantic ridge; basalt; plagioclase phenocrysts; plagioclase microlites; magmatic evolution


https://doi.org/10.1093/petrology/egs073
https://doi.org/10.1007/BF00377654
https://doi.org/10.1007/BF00377654
https://doi.org/10.1007/BF00383062
https://doi.org/10.1038/240539a0
https://doi.org/10.1029/GL007i009p00625
https://doi.org/10.1007/BF00376957

	1 引言
	2 地质背景
	3 样品与方法
	4 结果
	4.1 岩相学特征
	4.2 斜长石的主量元素

	5 讨论
	5.1 岩浆演化的特征
	5.1.1 主量元素变化
	5.1.2 岩浆演化的阶段

	5.2 研究区上地幔岩浆喷发特征
	5.3 岩浆演化过程

	6 结论
	参考文献

