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ON AN ENSTATITE-AUGITE BEARING
DIABASE FROM TASMANIA.

By A. Osawn, Freiburg. ()
[Translation by W. H. TweLveTREES, Government Geologist.]

As an anmex to W. Wahl's interesting mveutlgatlons of
enmtlte-ati‘g: -in diabases, (") the author hera describes a dla-
base from uneeeton, Tasmania, which .he has received from
Professor F. W. E. David, of Sydney. Accordmg to Johnston’s

geological nketeh—map of Tasmania, reenstones (diabase,
otrherII'ln dolerite) have a very wide ¢ utn ution in this island ;
they compose in particular a considerable part of the mount-
ainous land of the centre, and spread also to the northern, east-
ern, and south-eastern coasts. eir occurrence is alwnys ass0-
ciated with Carboniferous and Mesozoic sedimentaries, with
which ;spamtly they alternate as intrusive masses. Twelve-
trees and Petterd(*) give a general petrographic description of
them. and see in them close relationships to the Hunne and
Kinne dubam F. Paul (*) has described a konga diabase
from the neighbourhood of Hobart, in the southern part of the
ullmd The rock contains, always in parallel intergrowth, two
pyroxenes of somewhat different colour and of different optical
axultnnglo closer information respecting the size of the latter
is not given.

Further information respecting the geological occurrence of
the diabase now to be described is not in the author’s possession.

Itisa medmm-gmnod very fresh rock, of grey colour, with
ma 1 pyroxene nud lime soda felspar ; former forms
lariy bounded grains or thick (up to 6 mm.) long rods of
bmzht g:onnh—gmy colour. Ophitic structure is not developed.
Undor also the diabase appears to be very fresh,
and com ally only of felspars and pyroxene; a.mplu-
bole an mmnre absent. 'I‘hepagmo!mhasqurbe
the hablt of andesite elap Crystographi it is always
very aloped in thick phtec parallel to ( 10), and then
longated in direction of the a Bectio w the com-
bmn,hon (010) (001) (110? (110) (101) (901) 'I‘winnmg lamella-
tion, according to the albite law, is probably present in eve
individual; and is frequent according to the pericline an
Carlsbad laws. Zonal growth is universal, and this appears

(') Central blatt fiir Mineralogie, Geologie, und Paliiontologie, 1807,
No. 23, pp. 705-711.

(*) W. Wahl: Die Enstatitaugite, Mineral. petr. Mitteil, 26, p. 1.

(") R. M. Johnston: Bystemstic Account of the Geology of Tasmania,
1888.

(YY) W. H. Twelvetrees and W. F. Petterd : On Mesozoic Dolerite and
Diabase in Tarsmania. Proc. Roy. 8oe. of Tasmania, 1808-9.

(*) P. P. Panl: Beitrige zor petrographischen Kenntniss einiger
foyaitisch theralitischen Gesteine aus Tasmanien. Mineral. petr. Mitteil.
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particularly in sections parallel to (010). A basic centre is sur-
rounded by an acid envelope, which is sometimes furnished with
a narrow, more acid, marginal band. The boundaries of these
zones are generally sharp. The following measurements were
taken on (010), observing crystallographic contours and orientat-

ing for uniform brightness: —

Centre, Envelope. Marginal Band.
—83}° = Ab,, An,, —18}°== Ab, An,,
— 293" = Aby, An,, —214° = Ab,, Ang,
— 34}o = Ab, Ang, —284° = Ab,, Ang,
— 33}°= Ab,, Ang — 22° = Ab,, Any .
— 85> = Ab, An,, — 107 = Ab, Ang, — 120 = Aby Ang
—380° == Ab,, An,; —20° = Ab, Ang  —13° = Aby, Any

rdingly, the centre is basic bytownite-anorthite, the enve-
lopAec(i:: lag:'gacforit:, and the narrow outer band is basic andesine

Under the microscope the pyroxene is very brightly coloured.
In thin mounts the h?;er gralyns are, as a whole, nearly colour-
less, only on the edges a more intense grey-browni tmtl; is
apparent. Small grains have also the same colouration. L aoé
cg-roism is scarcely perceptible, even in very thick slices an
isolated grains. Crystal ographic boundaries are infrequent,
and confined to the prism zone. As a rule well-defined felspars
pierce the larger pyroxene grains, and small grains of aU te
with irregular forms are n?ueesed between the felspars. 7 h:
ously, the crystallisation of pyroxene began before that of o
felspars, but that of the latter lasted longer than that of the
former, On this account, and also in consequence of the pres-
ence of a felspathic mesostasis, the structure deviates from a
purely ophitic one. Besides a prismatic cleavage there is one
parallel to (010), apparent by means of mh‘&uent, but clean
and continuous, cracks. Parting parallel to (001) can bf recog-
nised only in piaces. The cracks corresponding to this face t!'"
always crowded together in spots, and never traverse an entire
pyroxene section. A twinning connected with these strie is nt?t
shown. Frequently the parting proceeds from large Srumn_. c
clenvage cracks, and at the same time there begins an syatu::n
of the pyroxene to green decomposition products; according to
this it 1s certainly to be regnxdedf as seoondal:y.l ) e

The augite acts as a host for numerous inclusions o
dimensinng;. The smallest of these are colourless, rounded, and
frequently carry a moving gas-bubble. The larger ones are
cloudy, sometimes scarcely translucent, apt to be drawn out in
tubular form, and constitute in places a complete network.
Apparently these also are fluidal inclusions. Their decomposi-
tion is irregular; they collect in swarms, so that with a low
magnifying power their host appears as if traversed by 1rrqzu];.r
cloudy zones, With striking frequency these zones occur in the
vicinity of large cracks, so that for these inclusions also’a
secondary origin is probable. o e

Grains of xene are often intergrown with one an 1
polysomat.ieaﬁ)y,"l}ls can be seen even in ordinary light along the
course of the cleavage cracks. In p light, however,
another phenomenon appears: Grains of uniform cleavage,
which in ordinary light, both in resﬁ;egt of colour and refraction,
appear perfectly homogeneous, fall into generally two, rarely

several, individual parts, which differ by reason of a slight dis-
similarity in the stl:engtl’l of double refraction or position of the
directions of vibration. The boundaries of these individuals are
always sharp, and are irregular, as is their mutual relation, so
that any difference in age is not apparent. Each of the indi-.
vidual parts can extend to the margin of the entire section, and
assume there a deeper colouration. BSometimes the whole
phenomenon recalls such as is shown by strongly-squeezed and
shattered quartz grains; a similar feeble undu extinction
declares itself. Nevertheless, secondary pressure is here cer-
tainly not the cause. The rock, moreover, shows no trace of

ressure effects, and the course of this phenomenon in neigh-

ouring pyroxene individuals cannot be referred to any common
direction of pressure,

The optical differences are best seen in weakly birefringent
sections. With a favourable section approximately normal to
the acute bisectrix, one kind of these individuals (for brevity
named pyroxene A; shows a grey polarisation colour, while the
other (pyroxene B) remains completely dark. In convergent
light A gives the figure of a biaxial orystal with a moderate, but
in different grains, a somewhat variable axial angle; with B, on
the other hand, the cross either does not m at all, or only
slightly, and in a plane normal to the axial plane of A. One ean
best convince oneself of the latter by choom'nﬁ a spot in the neigh-
bourhood of the boundary between two individuals, A and B,
and placing the mount at 45° push it. Just as the bound-
aries of A and B appear sharp in parallel light, so here
also tl_le_p-uezge from one position of the axial plane to the
other is immediate and with a leap. The position of -the bisec-
trix C is apparently exactly identical in both individuals. Since
their intergrowth, as is wn by the coincidence of bhoth sys-
tems of cleavage cracks, is parallel, one of them must have a
normal-symmetrical axial position. From the angle of the
cleavage cracks, and in the case of twins on (100), from the
gonition of the twinning plane it is seen that 4 has symmetrical,

normal-symmetrical, axial position. This is a further instance
of narmnl-symmetrica_i axial ition in pyroxene, as described
by Wahl in the augites of the diabase of Richmond and the
eucrite of Juvinas. nfort.unat.el{ vell-y few sections were suit-
abte for measuring the axial angle. In a w thick slice tw:
intergrown ins were meaauretf with a Klein’s lens: 4, 2E =

— 46°; B, 2E = 12°. Accordingly, for a monoclinic pyrox-
ene, A has a ltn'k;ngly low value, which, according to Wahl, is
characteristic of diabase augites poor in lime.

Wi creasing birefringence the optical differences hetween
A and B diminish, and sections on (010) allow only slight differ-
ences in polarisation colour to be noticed. but none in the extinc-
tion. latter amounts to C': C = 456 — 46°. On cleavage
flakes on (110) the extinction was found varying between 31° and
35°, but it was impossible to determine whether it was different

een A and B.

The attempt to separate the pyroxenes 4 and B by means of
heavy solutions was unsuccessful. In the Rohrbach solution, in
which epidote of 3'47 sp. gr. just sank, the augite began also to
sink, and the microscope showed this to belong to the dark
marginal zone. The clear grains sank within a very small inter-
val of dilution. and the irregularly distributed fluidal inclusions
evidently exert a greater effect on the specific gravity of their




hosts than the anticipated chemical differences of A and B.
Nothing remained therefore but to analyse the clear piruxene
by itself, i.e., as a mixture of A and B. The analysis (by Pro-
fessor Dittrich) gave the following results under 1. Under Ia.
are the corresponding molecular quotients: —

g 1L 111 Ia.

5187  51°80 5036  0-8588
0-21 0-72 080  0°0026
2:02 2:36 2-49 0°0198
350 229 235 00219
8-08 18:83 18-156 0-1249
018 037 0°56  0°0025
1626 1656 11-97 0-4029
15°70  6:96  13-97 02797
0-16 021 0-26 00026
009 037 0-19 00010
120 1-00 056

100-17 101-15 101-09

I1. and III, are quoted for comparison. Under II. is the
composition of a pyroxene from the diabase of Killsholm, Foglo
(with 0°'05 Nio). According to Wahl the apparent angle of the
optic axes varies between 36° and 26°; the average is

nder III. is the composition of a pyroxene from a coarsel
granular quartz diabase from Se¢ iki (with 004 NiO),
with 2E between 78° and 40°, greater therefore than that of II.
In both occurrences the greater and smaller values are, contrary
to our pyroxene, connected by transitions in one and the same
individual.

The low lime content, as well as the optical characters, prove
that our pyroxenes, A and B, belong to the enstatite-augite
series of \Bahl. According to the optical relations a still lower
content was to be ex(l)ected. Btrih:.mglé low is the percenta
of FeO. Wahl found the proportion CaO : FeO + MgO in
various enstatite-augites to be very nearly 1 : 6, and sees in
this diminution of CaO as against the total of the other two
oxides the factor which mainly conditions the small axial .
At all events, that is correct. B8till, the proportion of FeO :
Mﬁo, as in rhombic pyroxenes, must also exert a not unessential
influence on this angle, res%eotmg the importance of which we
are still quite in the dark. In Analysis I. the proportion CaO :
MgO + FeO is nearly as 1 : 2. Alkalies and sesquioxides vary
so%ittle in the analyses given that their influence on the axial
angllle seems to be inconsiderable. Owing to entire ignorance
of the proportions of their admixture, nothing further, of course,
can be established as to the chemical differences betwecen the
A and B pyroxenes of the Tasmanian diabase.

The high water content in Analysis I. is sbriking. Before the
water was determined, which was done by Penfield’s method,
the powdered mineral was dried two hours at 105°. Hygrosocopic
water to the extent of 1'20 per cent. is therefore excluded.
Hydrous decomposition products could not be determined
microscopically in the powder, and only traces of them are
recognisable in slides of the pieces of rock used for isolating.
Tt is questionable whether the plentiful, but very minute, fluidal

inclusions can be made responsible f
eghags e ikt mppore ity fon
5 8 nentioned, the struct i i
xpll;me. nqtmths::x_:ding t.hef ver;:?n%eu;eg:of)l; I:hl:amp;yrlc)»f:llllg
A mesostasis occu 5 1n areas of meshwork, whi '
;:; tsl:;; :l‘:m, ml:i(:‘ugof t;ro :tqlnur!esa mh:r;ful:'dﬁt(i’;lglu?:hmg
1 refraction and double refracti
mineral with stronger refraction d do et
either radiating regates or irreg-nmi 1 el en forms
as a rule, have uniform optical m'ienta'i'y TTh o s o hish,
t agrees in refringence and birefrin : :;.;n I'I;. R
:fi alo:géaeboqnng plagioclase crystals ga,nl«l:l at:;ew.itg]lg tgl :ﬁgln

identical orientation. According to this, it is nndeuilo;:e
e r mm-ern.lé in which this andesine is embedded. mj ht,
' m.:{h:o‘ltl:e he 3:; ;nconsider:b]l;ae potash content c:i}8 the
- : . Quartz appears i
. t: .t rse iron oxide is attracted b; thee::t:g‘:le% ?bﬁgtéecord
‘? ik e'xnhm: 1510312 :?ta:lent. of the total anal sis’;, which con-
ceed 1 the pyroxene, it must be titanif.
. fouol::;a:.lins of the diabase, also by Professor Dittrich, gaye

is amount of water,

I II.
52-49 56-14
0-62 0-49
16-44 10-356
260 -
5°30 6-81
trace —
6-18 9:92
1171 13-42
12'06 2:13
H, O under 110°,...,, 0'?; o
H, O under 110°...... 1°42
R i trace
10006

From the molecular rati i i i
lated as Fe0) results followoaszsg:l::ir:;;l:l—c—olumn e e gelon.
8 A c j a L] f
566 2°87 748 2267 2 4- 5 7 B .
; ; 5 13- - . .
58 3:38 6-39 22-34 2 4 14'0 ;; !753 llgf?
In the bottom row the corresponding values are quoted from

ahl; for the diabase alread ¢
Vah y mentioned f i
ngld:l_ On the whole the figures for 4, 0, and ;’o:-elg:l?hs(i;lnnillaon
a:nm rf?eﬁ;‘:ei}:;g:fozl]? is s:nn_'xewha.t higher than that gi’
H Tock contalns some quartz. -
oeutg:i :ﬁ; 111:3; ::l)g:i J:lagsit:ﬁ wgl;g:o a g:;_v (liit.tleqh:si: anﬁgsil;lzmils
essenti ite, wi white, ite; ' i
Fhlglbﬁ“:h 18 lubradpntg’, with only sporad:‘cmgv:}ait:s t?ogtltl;::tvﬁﬁit;n
. m:d nds expression in the ratio A : C, and also in the values
L. :ed he pyroxene of Foglo contains only 7 per cent. CaQ
i the former i eonsidershiy romhe ey 00nt; Therofore, m
alkali ratio (n) is nearly the sanes n Lok rnl¢, jatter. The

same i
should expect some orthoclase als: i]nntggtho;‘o]?‘]i‘iglﬁt.hemfom =

content in the pyroxene.




