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Combination Twinning of Clinopyroxenes observed in a Diabase Dyke.
from Hidaka, Hokkaido (A Preliminary Note)

Yono ToNOSAKI, Shoji NAKATA and Hosaku KAWAHARA

Abstract

The diabase containing twinned clinopyroxenes occurs as a dyke about 8m
thick, which is exposed of the road-side of Uenbetsu near Meguro in the southern
Hidaka Mountains. The rock shows a fine-grained and ophitie, in places, moderately
porphyritic texture. It is composed of thick tabular plagioclase and hypidiomorphic
clinopyroxene as essential minerals with a little quantity of hornblende, uralite,
caleite, quartz, hematite and magnetite. A chemical analysis of the normal diabase
intruding through the schistose hornfels, together with atomic per cent and cation
is given in Table 1. The C. I. P. W. norm and Niggli’s value are ecalculated as
shown in Table 3. In this paper, twinning patterns and optical properties of the
clinopyroxene are described. The clinopyroxene shows marked pleochroism, X=
gray ~light gray, Y=grayish purple, Z=purple or violet, with absorption X<Y <Z.
The cleavages parallel to (110) and (110) are distinet. Optical axial plane is
parallel to (010) and b=Y. The optical constants are as follows: ¢AZ max.,=385°
on (110), ¢AZmax,=44° on (010), (+)2V=55°~52°, B=1.698, 7—a=0.023
(based on a compensator). These data indicate titaniferous augite with the
compositions of Wos Eny Fsz. Simple twins on (100) and (122) are common.
Some of the twins show combining patterns of a hexagonal character as shown in
Plate 1. Measurements with the universal stage show that these are cyeclic twins
with (122) as the twinning plane.
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PRBRTHEARBRIN T2 (BHE - 35K, 1966, 384 - 2, 1956), HEBMAFIZoHT HHBER
G EEIT  OBE Rk 5 KEEARICET 28RBICEY L, thboBsRicid, EERS -
FBIERE - EREE - HENE - SReERERE L CEEEOBRIR T A e2ITED G
W - thiE, 1963, 4ME, 1963), LIEOZEBOL,T, F9 VELLSUEERBECRENITRY >
¥y 4P OESIFEIESNTH BN, BEE T, TORSERE, WOKEHLALET
HOERETOR - BEFESE - 7194 v{Eie Tablel iz, @LL /L LfE =7 V{E%E Table 2 2%
NENBE L TET : )

BB BAREERORGEL L SUERE L, BREFEEREORHTLHRL Y7 2
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Z OEMEGEERTHEEE 2.5km OBEE (7Y <YL CEHT ARE Sm ATtk EE
ThHY, SROEEEEE - "LV 7 L AREOEFE Y ) VAL LTEATAZLERBE TS
(i, 1956), EIRIZFEKRE LU DMMMIREN e s, A ERHET DI, BOICHFEAL
HEREMADRY, I ROYIUE - BBAREA - FEA - GF - RESEROBEL L EH R
Hahnz (FEO Fig. 1 £8), ERIFORBIRBELTAT 47 1 v Z7ERTH, BEIMLIF
BB Db, HIRIRERERL OO THEDH D, P2FIFERICS TN IEFEAOEE
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Table 1. Chemical composition of a normal diabase intruding through the schistose hornfels
from Meguro in the southern Hidaka Mountains (Analyst: N. NAKANO)

(1) (2) (3) (4) (5) (6)
8i0, | 49.36 (823 Si | 21.87 | 18.50 Si | 48.67 | 47.80 | 97.34
TiO, 1.56 (20 Ti 0.94 0.45 Ti 1.18 1.16 2.36
ALOs | 17.53 (172 Al 9.28 7.73 Al | 20.34 | 19.93 | 30.51
Fe:0s | 7.74 (48 Fe'd 5.42 2.16 -~ Fe*¥ 5.68 5.57 8.52
Fe*?  4.26 1.71 Fe*?| 4.49 4.40 4.49
FeO 5.48 (76 Mn| 0.19 0.07 Mn | 0.18 0.18 0.18
MnO 0.24 (8 Mg | 3.59 3.35 Mg | 8.81 8.63 8.81
MgO 5.98 (149 Ca 6.40 3.59 Ca 9.46 9.27 9.46
Na | 0.36 0.36 Na | 0.95 0.93 0.48
Ca0 8.96 (160 K 0.06.| 0.05 K 0.12 0.12 0.06
Na:0 | 0.49 (8 P 0.05 0.05 P 0.12 0.12 0.80
K:0 0.07 (1 H 0.01 0.13 OH | (0.18) | (0.18)
0 45.64 | 61.85 X {100.00 | 98.11 | 162.51
P:0s 0.11 (1 Y | 97.57 | 100.00 _ O for OH... —0.18
H:0 0.05 : +2.82  R/Si=1.07 0... 162.38
Ig. loss| 2.82 - 99.89 OH... +0.36
Total | 99.89 Anion pro 100.00 cations... 162.69

(1) Weight per cent of chemical compositions, - (2) Weight per cent of Elements,
(3) Atomic per cent of Elements, (4) Value of Cations, (5) Number of Oxygen,
(6) Number of Cations in standard cell

(1) FR&EA7 7 2 VAHOEA Y BRCEREERCHES T 2,
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Table 2. C.I.P. W. norm and Niggli’s value calculated from the chemical composition
(Table 1) of a normal diabase from Meguro in the southern Hidaka Mountains

C.I.P. W. norm : Niggli’s value
Q 17.70 B
¢ o061 Q 26.8 I :
or 0.56 {Or 0.8 8B 124
ab 4.19 Ab+An T72.4 q (+)20
an  43.65 Or 1.2 '
hy 16.35 {Ab 8.7
en 14.90 | An 90.1 al 25.9
(fs 1.45 An % of fm 48.7
ap 0.34 Plagioclase 91.2 ] 24.0
mt 11.14 Wo — alk 1.4
) il 3.04 {En 91.1 2 100.0
2 salic  66.71 Fs 8.9 ,
2 femic  30.87 Q 18.1 mg 0.46
H.0 0.05 {M 31.5 k 0.11
Ig. loss  2.32 F 50.4 ~ ¢/im 0.49
Total . 99.95
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BB EOTIR, BN~ Lig\at, BLTAR (0.5mm BE) b0 K BEELR LB,
DITFN L, DB (0.2mm BLT) T, TORESLEZEL, \hid 3 corroded form & 3
WX DERERT D0 HAEBBIZRIZEEE LTHObRZ2, mhitid, 08
RAEEDHFY G o TRERERT IO LD 2, ARTEEORARD L \XBE08ME - RBHEL K iig
FRCBRAARA - VLG - BREAR ECERL TS, BEX=IATTE, LIZLIE 100),
(A22) £ WEE & T2 REEERCXFR - +FREBARENBRES NS, AEMies o RS,
WREHRE L R T EEZ PR Lo T B, ABRICE T HH L HANEL O MM RIS X OF
UNE Y-

5558 (110, (110) DFEIC5ES, WRAMOMERE (Z), XEAHL b=Y, ¢AZ max.,=85°
on (110), cAZcmex,=44° on (010), ekt //(010), Jehhfy (+)2V=55°~52°, HEMbIIEA
EEFRBCCL LS L BaARAIcET 582 TL Z0EENLCHI b bbha L 5tk
%, X=gray~light gray, Y=grayish purple, Z=purple or violet, Witk X<Y<Z JA#H® =
1.698, BUAHE 7—a=0.025~0.028 (T3 Ry — & —i7 k HEEHE), SR, DERSH
BILERHNE Wos Engo Fapo fHTICAEY L& F 5 ¥4 (tinaniferous augite) D —fEL#EE T
2. ..

YEmEOWMANA
BRMFOBREDD L, ¥/ ) ALEUERCE CERERADEHNCH LS LI ik
BFULETHTHD 5. £ LTHERIHFT 2HBERORARGERLHFED LD XFROBAN
8, BLTHMOBRRERST 7 1 7 ¢ v 7HRCRET2HCBEIND L5 TH D, —

— 57 —



XK K B2 £ @ [XVT, 1

A EEE L O RBRR ORFBITIE, RSO GENENSEROTERCBT A M0, TEH
MNEDOEERFERELY, LD TRBEEPRETHZE L - TENMNTERE L5, BFEINLR
EEFIREC D SN L 51T, REEH 100), (122) DHOHaLRBDTHHH, ThbORER
ROBINTITOEDOFFEZ Lichliotze ThbbREEEEREOREE &R, = ORGEMh & &%
PN X - Y - Z O AEREL MEEA ED L T A RNEEOHEBEBRNE (BAREX, 1929 0
YEBZ X B) ICRBLTHRE Lz, 7ok (100) @EORZENLE, WEEE2 L7 KECRE
T3¢, FOERDCEARMNE Y GREELR TIIERE b -8 T 5) Li&EREc L2 airkH
FzoBend, FORRPBRETHIENTE D, L LRSS EEEAORE - Bim Lz
B|EINDE FITIE, WEEAH Q00) & (122) Lz oFIZBNEBAVNRHBMD, TEONEE
BELEELIZBRNTAZENTEL S, Tihbhb, WEEN Q00) Ok 221X, HEEEIFERIN
DWEEWE (twin lamellae) »BEBHIR L DEIFA, —RIZIZIZITEFTIZH b HDIZWL, X
e (122) ORGBEETIIEOBRRAEFAXT L3 TRI2NDTH S,

BEIN-EBEROEENE (HE 0.8mm) MEEZDOL0HIVNEL, Mz THEADHE
BEsh, WAL LTREEERHIZ, —RLkEls, FRIERROEERE: bBbh
B, Lo LEFEZFRICRZ L, EREOERICHEAMLHY, 20, TOREGRATIIBRZEN
FRERE LD > ZEnD—BORNEREL LT &2ibhs (KD Fig. 2 2R), BWEREMEL
Fig. 2 WEFRT2HEMBTEICILALNSL L 512, FOEFHEEHICE 0.1mm EFEICERIROE
AHREHENDHY, ThEEe L TEAOSKERIBERHRCHANT 250 THB, DFIZHAREE D
 BRIERZDENZOVRNBZEIZLE I,

NEROBEE LIZERINDWEERL, WThH3BEREIMTLTHbbh, FOINEMNK
Bl s (122) MEZHEY T A e atbh b, THHOMBEEIZTDIZLA EABROTHELRT
DT, WEE (010) B L ik (010) I FfFTEWI D L Bbh b, F/EEEOIEFHERT BIZ,
ZTHENOMEF ISR Z, Th QEAFMICRENEME X 25500, ZoEs
RO RBESITIEFARMEEY L7205, T L TRRREREE O NEBEEOATE L S H &
BRERTIENSTBNBIING, 21 & Ly, 2y & Zs LORTABITRLH 60° 282, Lz
MoT, ZOBOEARET (122) 2 WEmME T2 X FEEANENFTE L CTEM SN, &b
PHELDSREBENEO—ELBEbh s,
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Bk B LIRS E Bi5 DR EICES S MR G OB A G R BT A S Ik L
7io —RESIZEEMMORERIER, & ICWNEEEIZEE L UL, ThAERBOSGEERTS 5 20
LERIN TR LRRWTHA S, TOREERIZIE, HIREDREFENZEEINSIHOT
B2, REINHRFIBHTHY, REETRThEEET IRECZ LY Lo LERECS
Nick 1T, WEEADRKEIY ) VREGUEREFCLAZSRIEEIN I Z L h, BEE
FHid 2BORBERDEH I BELEENHHZ L2 TR T HERIZSVTREN H 5, EED
T, HELHDEEEEREYCICEEBLEMIC AT oEEMQLEELRE L, BEAEAONE
BARIZOWTHER LT 5, ZOBRRIBHEIROINCELBEDOTETH DA, RNEELROEE,
EFe ORI L T EBOBEE SO TREF LTV Z EiZ Lz,

B0 ITERL, RFRCHEETR Y BD > R ERE AR ERFELRCRHOBEET D,
FERUCEREZROCEE I ELEEETHPHEEROMMIIZ L 2R L THES
HOOTRETH S,
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EXPLANATION  OF PLATE

‘ PLATE 1 ‘

Photomiciogrdpﬁs of a thin section of a normal diabase intruding thfough the hornfels froni
Meguro in the southern Hidaka Mountains. k o ) '
Fig. 1. Photomicrograph of the normal diabase containing twinned clinépyroxene. “The rock

shows typical ophitic texture consisting of thick tabular plagioclase and hypidiomorphic
clinoproxene as common essential minerals. Accessory or secondary minerals are
" hornblende, uralite, calcite, quartz, hematite and magnetite. Crossed nicols.
Fig. 2. Photomicrograph of the combination twinning in clinopyroxene (titaniferous augite)
found in the normal diabase. Crossed nicols.
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Tonosaki et al: Combination twinning of clinopyroxenes
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