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On the “Pyroxene-Feldspar relation”

——Contributions to “the petrogenetic significance of the vapour
pressure in magmas (S. TANEDA, 1966)7——

By
Sadakatu Tanepa

(Abstract)

The writer (S. Taxepa, 1966) pointed out the “petrogenetic significance of the vapour pressure
in magmas”, and concluded that under the higher vapour pressure (mainly Pm,0) and
lower temperature, the alkalic magmas were produced by partial or almost complete melting
of the “gabbroic rocks” at shallower depth than the tholeiitic magmas which were produced
under the lower vapour pressure and higher temperature. One of the important bases of
such a consideration is that the rocks of A Type (Table 1, Pyroxene-Feldspar Type or PF Type)
are derived by some way where crystallization starts and/or predominates in the pyroxene field
of the “system Pyroxene-Feldspar”, and the rocks of C Type largely in the feldspar field
of the same system. It is cirtificated by the inspection of the relationships between the
PF Type and the PFI (“Pyroxene-Feldspar Index”) that is an index proposed by the present
writer for the sum ab’ + 2di’+2.3 hy’ after T.F.W.Barra (1936), and by the “dry melt
experiment” of tholeiitic basalts.

The value of PFI: C Type<{123+, B Type=123, A Type >123+. Dry melt of C Type
basalt: plagioclase crystallizes out prior to pyroxene. Dry melt of A Type basalt: pyroxene
crystallizes out prior to plagioclase. (Ref. to Tables 3, 4 and 5, Figs. 2, 3 and 4.)
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1. —fBic kgsk 2 v o850 Di, Hy, An, Ab
+O0r(Ab-Or & $3EL) 0BFZ ((Pyroxene-Feld-
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Table 1. Classification of the Pyroxene-
Feldspar relations or PF Types.

A Type Di and/for Ab+Or predominate
B Type Di/An = Hy/(Ab+Or)

Di/Hy = An/(Ab+Or)
C Type An and/for Hy predominate

REETNAVEE PVAE IV ITIVA IVER
DfiIcix Table 2 O k53RN H 5,

Table 2. PF Type of igneous rocks

A Type Almost all alkalic rocks
A part of tholeiitic and calc-alkalic
rocks

B Type A part of alkalic, tholeiitic and
calc-alkalic rocks

C Type Almost all tholeiitic and calc-alka-
lic rocks

A part of alkalic rocks.
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2T, PF BfR% PF (T ANALBREL, %

7= (Ca+ Al)-Mg-Fe, FeO/Fe;0;-S10,, FeO/Fe;05-
H,0(+), T. FeO/Mg0O, T. FeO-MgO-Alk, An-
Ab-Or, (FeO+Fe;0,)-S. 1. (ABfd Solidification
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Table 3. The “Pyroxene-Feldspar Type*” and “Pyroxene-Feldspar
Index**” of the tholeiitic basalts and parental magmas.

PF Type |PFI

B (A) | 135| Basalt lava flow of 1859, Mauna Loa (G. A. Macdonald, 1949)
A 129| Olivine basalt flow of 1919, Mauna Loa (Do.)
B (A) | 127 Hypersthene-bearing basalt flow of 1881, Mauna Loa (Do.)
C 109| Olivine basalt, Waianae volcano, Ohau (Macdonald & T. Katsura, 1964)
C 112 Tholeiite, Waianae volcano, Hawaii (Do.)
C 110} Tholeiite, Kohala volcano, Hawaii (Do.)
C 101| Tholeite, Kohala volcano, Hawaii (Do.)
B (A) | 127 Olivine tholeiite 1921 flow of Kilauea (H. S. Yoder & C. E. Tilley, 1962)
B (C) | 126| Tholeiite magma: Average of 32 analyses of tholeiites of Hawaii (H. Kuno, et al,,
1957)
B (A) | 115| Dolerites of Whin sill and adjacent dykes average (A. Holmes & H. P. Harwood,
1928)
B (A) | 118! Tholeiites, North of England (Do.)
B (C) | 124| Oregonian basalts average (H. S, Washington, 1922)
C 124| Karroo dolerites average, South Africa (R. A. Daly & T. F. W. Barth, 1930)
B (A) | 122| Decan traps average (G. W. Tyrrel & K. S. Sanford, 1933)
C 106| Skaergaard original magma (L. R. Wager & W. A. Deer, 1939)
C 108} Basaltic andesites average of pigeonitic rock series from Izu and Hakone district
(H. Kuno, 1954)
107| Original magma of pigeonitic rock series (Do.)
117| Original magma of hypersthenic rock series*** (Do.)
94| Olivine-augite basalt from Hiranoyama, Sendai, Japan. (Olivine-bytownite basalt
in the previous paper (S. Taneda, 1966)).
87| Ditto., groundmass (S. Taneda, 1966).
115| Parental tholeiite of Japan and Korea (H. Kuno, et al., 1960)
130| Olivine tholeiite dyke, Kap. Daussy, east Greenland (E. A. Vincent, 1950)
B (A) | 132| World average of Oceanites (G. W. Tyrell, 1926)

[eNeoNe@!

00

* Taneda’s “Pyroxene-Feldspar Type” (PF Type) (S. Taneda, 1966). Ref. to Table 1.
*k  The sum ab’+2di’+2.3hy” of T. F. W. Barth (1936). The term “Pyroxene-Feldspar Index”
(PFI) is proposed here by the present writer.
*¥x PBelonging to the “calc-alkaline rock suite”.
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Fig. 1. Showing the PF relations (PF Types)
of basalts listed in Table 3. The curves
¢; and ¢, are the boundary of the “tholei-
itic and calc-alkaline rocks’ area” (Ref.
to S. Taxepa, 1966).
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OILOBRDDOERE* ((S510,48.54, Al,0;19.85,
Fe,0; 4.38, FeO 4.80, MnO 0.35, MgO 7.08,
Ca0 12.28, Na,0 1.26, K,;0 0.96, H,0 (+) &(-)
0.28, Total 99.92: fEFH, 1966; Tancpa, 1966)
DINRBIEERET - 720

1. HBEERER O MFEE

BEFBR 2274 FH7 20 5REEST, i
ZEEE L, HLESIFT 1080°~1155° C (£20°)
T L7z, BRI A A& R L TRATI#L, —
SERET—ERER- o8, FACHLTRRT 3H
AR - 1o, #RIE (Table 4) 0 E BV TH 2,

2. BER OB

ERE 200 4 v PITFOBMKICL, Bic # /U,
ShTRDOHBLT, INENREREL ., ASESF
Z v, 3% holder & U TREMENLY REIIER -
225 Y AR 07 (Table 5),

Table 4. Heating of thin section of Hiranoyama basalt (PF Type C, PFI 94~87)

. Plagioclase no change

1080 c 22 hours} Pyroxene grains —> orange~darkbrown in colour, partly adhere to each
1120°C 18 hours other.

lron ore minerals — increase in number of crystal grains and grain size.
1155°C 18 hours Whole part of section — melt, slightly brownish ¥glass with scattered
(£20°) plagioclase needles and iron ore granules.

*Colour in thin section under the microscope

Table 5. Heating of powders of Hiranoyama basalt (PF Type C, PFI 94)
1175°C 24 hours} Whole powders — melt, slightly brownish glass with plagioclase needles
1200°C 24 hours ~laths, scattered iron. ore grain and many gas pores.
(x15°)

% Colour in thin section under the microscope.

* Olivine-augite basalt (Olivine-bytownite basalt in the previous paper (S. Tanepa, 1966)).
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Fig. 2. Photomicrographs of thin sections. Open nicol, »28.

A. Showing the groundmass of the basalt from Hiranoyama, mainly composed of
plagioclase (laths), clino-pyroxenes and iron ore minerals. Grayish granular part is
largely clino-pyroxene.

B. Showing small~cryptocrystalline plagioclase laths or needles crystallized in the melt
of the powder of the Hiranoyama basalt. The powders were heated for 24 hours at
1200°C in an electric furnace (Ref. to Table 5).

Small grains (black): iron ore minerals, matrix (gray): slightly brownish glass,
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Fig. 3. Projection of the natural olivine tholei-
ite water system using data on 1921
lava, Kilauea caldera, Hawaii (H.S. Yo-
pEr, JR., & C. E. Tuey, 1962). The
relation between pyroxene and plagio-
clase at dry condition is to be noted in
the present paper (Ref. to. Table 3)
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Fig. 4. Schematic diagram showing the genetical relations between three

PF types (A, B and C),

c; “Cotectic-like line” at low vapour pressure.
a; “Cotectic-like line” at high vapour pressure (corresponding to 5 K
bars approx. in the Di-An system).
In this diagram the vapour pressure relation between ¢ Alkaline rocks”
and “Tholeiitic-Calcalkline rocks” is also shown. Alkaline rocks crystal-

lize at the higher vapour pressures and tholeiitic -

Calcalkaline rocks

at the lower vapour pressures. After S. Tanepa, 1966,
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24, 13, 53.

Macponarp, G. A, (1949): Hawaiian petrographic

province. Bull. Geol. Soc. Amer., 60, 1541-96.
and Katsura, T. (1964): Chemical composi-
tion of Hawaiian lavas, Jour. Petr., 5, 82-96.

BFEEE (1966) 1 <27~ DR - Eifick) 57
K[EOEEM:. Fir, 56, 1-20.

Tanepa, S. (1966): The petrogenetic Significance
of the vapour pressure in magmas. Mem. Fac.
Sci., Kyushu Univ., [D], 17, 311-330.

TyrewL, G. W. (1926): The principles of petrology.

and Saxprorp (1933) : Proc. Roy. Soc.

Edin., 53, 312.

Vincent, E. A, (1950): The chemical composition
and physical properties of the residual glass
of the Kap Daussy tholeiite dike, east Green-
land. Min. Mag., 29, 46-62.

Wacer, L. R. and Dzer, W. A. (1939): Geological
investigations in East Greenland (III). Med.
on Gronland, 105, 1-352.

Wasmineron, H. S. (1922): Decan traps and other
plateau basalts. Bull. Geol. Soc. Amer., 33, 797.

Yooer, H. S. and Tmey, C. E. (1962): Origin of
basaltic magmas, Jour. Petr., 3, 342-532.





