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Fig.1 Diagrammatic map showing the formation of HMA (A) and MA (B) magma

M-—Moho;L/A—DBoundary between lithosphere and asthenosphere; 1 H,O—H,O—Water from dehydration of subducted oceanic crust;

P—Mielt from dehydration melting of the subducted oceanic basaltic crust; Q—Melt formed by the interaction between the melt (P) and peridotite
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Fig.2 SiO,~MgO diagram (A) and SiO,~FeO/MgO diagram (B) of the HMA (simplified after Deng et al.,2007!",200902)
Fig.2—A:Three contours: solid line is the range of experimental HMA—melt form Fig.1; dot and dashed lines are ranges of
Chichijima and setouchi HMA. Line PQ is the lowest MgO at the same given SiO, (boundary)
Fig.2—B:Three contours are the same as Fig.2—A. The straight line is the CA/TH boundary by Miyashiro ?. The dot line is
strong CA series by Yogodzinski ®. The double ~ dot line is the boundary between low Fe and medium Fe, which is
named low Fe CA ( LE—CA) by this paper. This paper substitutes FeO/MgO for Mg
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Table 1 The lowest value of MgO % of the
experimental HMA—-melt and the suggested values !

SCAG K HMA [ MgO Jefif | ASSCEEN 1) MgO el

Si0y% 52.89 54.35 60.26 52 55 60
MgO/% 6.58 6.00 5.71 7.0 6.0 5.7
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XS HMA il MA, 3X —FRAE IE J2 B 22 SOk
HAMRPE Mg H 3 FeO/MgO L {H 8 1A 2 HMA 5
MA &8 IREL, B HMA 30T BE B M 2 MA,
MA A #1555 8 HMA , W1 Yogodziski et al”f Piip
B “MA” 55 0 HMA, 11 Pilbara K iy 5« &5 B [N K
SN MAM

SiO,~FeO/MgO ZHURA ST, TE4E SiO, B,
FeO/MgO M ARME , BI7E ] 2—B & 3-B 1 LF-
CA £ 1 FeO/MgO HH M AR S T3 3 (45
Arculus (2003) B X Fe (LF) Al H' Fe (MF) 19 i1 5 %%
B e,

£ SiO,~MgO K& (K 2-A,3-A M1 1,5
2) LI HMA 1 MgO , £ 45 7€ 1 Si0, B | 25
T MA, X F  7E FeO/MgO 1A & LE—CA F#1E )
HeAil B R YE Si0,—MgO K& |, Al LLIX /) HMA #l
MA, W it R ATT7E LI e i 2 i i | 78
PHFIX 7 HMA F1 MA B 250 R 5 (Si0,—
MgO R G SiO,—FeO/MgO F 48 ) IR i &
AN

(3)WhZitsm I | A SC TR ) HMA Fl MA & —
HEAEMKRW AN, AR B a a2k, I HMA

*2 ETIHEINE MA BRELE Si0, %01,
MgO %1 {E (& Deng et al., 2009")
Table 2 The suggested lowest value of MgO% at
the given value of SiO,% based on experiment of
MA magma ( after Deng et al., 20092)

Si0, 52 55 60 625 65 675 70

MgO 45 35 29 25 20 1.0 0.8
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HRA RN LA RGO, @00, A il AR5 M MO 6 & A RS I 882 1L (MA) BRI 2 13+
3—A)and SiO, %—FeO %/ MgO % diagram(Fig.3—B)of MA

(simplified after Deng et al.,2009!")

Fig.3—A: The area of solid line represents MA from experiment; the area of dashed line represents partial melt of basalt from experiment ( non—MA); the area of

dot—dash line represents the MA of Aleutian; the area of double—dot dash line represents the MA of Paunamn; the lines PQ and RS mean the boundary of
HMA/MA and MA/non—MA respectively. The dashed line means SiO,=52 %.

Fig.3—B: The areas defined by different lines are the same as those in Fig. 3A; the functions of other lines are the same as those in Fig. 2—B.

“x x, A

represent the partial melts of basalt which were not reacted with peridotite of the mantle, respectively.

“O,®,[], A” represent the MA melts which

were reacted with peridotite of the mantle™ -,

% 3 Si0,-FeO/MgO A% LF-CA 5 CA R FE™
Table 3 Boundary values of LF—-CA/CA in the system of
Si0,%-FeO %/ MgO %

Si0y/% 525 55 575 60 625 65 675 70

FeO/MgO 130 1.65 190 220 240 265 285 3.00
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High magnesian andesitic/dioritic rocks (HMA) and magnesian andesitic/
dioritic rocks (MA): two igneous rock types related to oceanic subduction

DENG Jin—fu'"?, LIU Cui', FENG Yan—fang"?, XIAO Qing—hui'?,
SU Shang—guo', ZHAO Guo—chun', KONG Wei—giong', CAO Wen—yan'

(1.State Key Laboratory of Geological Processes and Mineral Resources, Key Laboratory of Lithospheric Tectonics and Lithoprobe Technology of
Ministry of Education, China University of Geosciences, Beijing 100083, China; 2. China Geological Survey, Beijing 100037, China)

Abstract : This paper discusses two igneous rock types (HMA and MA) related to oceanic subduction based on a
brief review of the experimental petrological data. On such a basis, some suggestions are put forward as follows:
(1) The utilization of both the MgO % and FeO/MgO (% ratio) at given SiO, as the diagnostic parameters is
emphasized in recognition of HMA and MAIL (2) On the basis of the LF—CA (Low —Fe calc —alkaline)
characteristics, HMA and MA may be distinguished from each other by using the SiO%—MgO % parameter
system. (3) Either of the two methods, i.e., the diagram approach (Fig.2&3) or the numeric approach (Table
1,2&3), may be used for the nomenclature of HMA and MA.

Key words:high —Mg andesitic rocks (HMA);Mg andesitic rocks (MA);igneous rocks related to oceanic

subduction
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