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ON AN ENSTATITE-AUGITE BEARING 
DIABASE FROM TASMANIA. 

By A. OSANN, Freiburg.(,) 

[TrAMlation by W . H. TWKLVETREEB , Government Geologist.] 

As an annex to W. Wahl's interesting inveeti~ations of 
enstatite-augite -in diab8&eS, (!) the author Mre deecnbes a. dia­
base from Launceston, Tasmania, which .he has received from 
Profel!l8Ot" F. W. E. David, of Sydney. According to Johnston 's. 
geological sketch-map of Tumania. (') greenstones (diabase, 
otherwiae dolerite) have .. very wide distribution in thH!: island; 
they compoee in particular a considerable part of the mount­
ainous land of the centre, and spread also to the northern, east­
ern, and lOutb-eutern coasts. Their occurrenoe is always M8O­
ciated with Carboniferous and Meeosoic &edimentaries with 
which a~p.rently they alternate 8S intrusive m&aee1l. Twelve­
treee and Petterd (4) give a general petrographic description of 
them. and see in them close relationships to the Hunne and 
Kinne diab81!1e8. F. P . Paul (') has deecribed a konga diabase 
from the neighbourhood of Hobart, in the southern part of the 
ieland. The rook contains. alwaY8 in parallel intergrowth. two­
pyroxenel of lomewhat different colour and of different or,ticaJ 
axial angle ; cioeer infonnation respecting the lise of the atter 
is not given. 

Further information resv.ecting t he geological occurrence of 
the diabue now to be described is not in the author's p0Ne88ion. 

It is a medium-gra.ined, very fresh rock, of grey ooIour~ with 
macroecopical pYJ:oxene and lime BOda fe18par j the former forms 
irrea:ularly bouRded grainl or thick (up to 6 mm.) long rodl of 
brill.ht f .... niah-grey Colour. Ophitic structure is not developed. 
Under he microaoope alllO the diabue ap~TI to be very fresh. 
and OOIDjlOMd eeeentiany only of felspan and pyroxene; amphi­
bole and mica are altogether abient. The plagioclaee hae quite 
the habit of andesite feM(tan. Cryetographically it is alwaY8 
very well developed, in thick platee parallel to (010), and then 
elonjlated in the diNCtion of the a aXIl. Section. show the com­
bination (010) (001) (1101 (110) (101) (201). Twinning lamella­
don, accordi.ng to the a bite law, is probably prMent in every 
individual; and i. frequent acoordmg to the pericline and 
Carlsbad law8. Zonal growth i. univer .. ], and this appears 
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particulnrly in sections parallel to (010). A basic centrE! is 8ur­
rounded by an Rcid envelope, which is sometimes fUf'!Iiahed with 
8 narrow, more acid m&rginal band. The boundaries of theee 
zones are genera-l1y ~barp. The following measurements were 
taken on (010), observing crystallographic contours and orientat­
ing for uniform brightness:-

Centre. Envelope. Marginal Band. 

_ 33t" = Ab ll Ann -ltll" -- .o\ b .. ADs. 
_ tot" = Abu An, ., - 2) '" = Ab., An» 
_ :141" """'" Ab, Ann - 231" := Abu AnlO 

_ S310 = Abu Allie - i2- - AlI. 1 All" 
_ 36':1 = Ab, An lls - 11)'1 = Abu ADsi - 190 -= Abu An .. 
-300 ..,. Ab,. AnTI -2l" -= Abu ADM _130 -= Abu An •• 

Accordingly. the centre is basio bytownite-an,?rthi~. the 8l!ve· 
lope is ISlbradorite, and the narrow outer band IS baSIC andeemG 

Under the micr0800pe the prroxene is very brightly ooloured. 
In thin mount& the larger grams are, as a whole, nearly colour­
less, only on the edges a more intense grey-brown!ah tint ie 
apparent. Small grams have al80 the .same colouratlo~. Pleo­
chroism is scarcely perceptible .even 10 ve!'y thIck. ahoes and 
isolated grains. Crystallograpluc boundanes are mfrequent, 
and confined to the prism wne. As a rule well-de~ned felBp~ra 
pierce the larger pyroxene grains, and small grams of augI~ 
with irregular forms are squeezed between the felapars. ObVI­
ously, the crystallisation of pyroxene began before that of the 
felspars, but that of the latter la~ longer than that of the 
former. On this account, and also In consequence. of the pres­
ence of 1\ felspathic mesoetasis, t~ at~ucture deviates f~om a 
purely ophitic one. Besides a prismatic cleavage there 18 one 
parallel to (010) apparent by means of infrequent, but clean 
and continuous ~rack8. Parting parallel to .(001) ca~ be recog­
nised only in piaoea. The cracks correspondmg to thHI faoo ~re 
always orowded together in spots, and nev~r traveree ".n ~ntlre 
pyroxene 88Ction. A twinning: connected WIth these strl": II n~t 
sbown. Frequently the parttng proceeda from. large prlllD8;ttc 
cloo vAge crAcke, A nd At the fiame tlf!l~ there be~ms an alterntlOlt 
of the J?yroxene to green decomposttton products i accordmg to 
this it IS certainly to be regarded as secondary. 

1.'be augite Acts as a hOElt for numerous inclusions of small 
dimensions. The smanest of these are colourless, rounded, and 
frequently carry a moving gas-bubble. The larger onel are 
cloudy sometimes scarcely translucent, apt to be drawn out in 
tubula'r form and constitute in plaCeS a complete network. 
Apparently these al80 a.re fluid'al inclusions. Their d~ompOEli­
tion is irregular i they collect in swarms, 6d that wl~h a low 
magnifying power their host appea.rs as if traversed by Irregular 
cloud,Y ~.ones. With striking frequency these z.ones. ~ur in t~e 
vicinity of large cracks, 10 that for these lOclusl0ns also a 
secondary origin is probable. 

Grains of pyroxene are often intergrown with one anothel 
polysomatically, a8 can be seen even in ordinary light along the 
course of the cleavage cracks. In polarieed light, however. 
another phenomenon appears: Grains of uniform cleav~ge, 
which in ordinary light . both in respect of colour and refraction, 
appear perfectly homogeneous, fall into generally two, rarely 

~v~rall in~lividual parts, which differ by reason of a slight dis-
8l.mlla~lty In t~e Bt~ength of double ~raction or 'p06it.ion of the 
dlrectlOM of vibration .. The bound.~16l!l o~ these mdividualfi are 
always aha~p, and a-:e Irreg.ular, a8 18 their mutual relation, so 
~at any ddference ID age 18 not a1?parent. Each of the indi-_ 
Vidual parte can extend to the mar~ln of the entire section and 
a8llume there a deeper colouratwD. Sometimes the ;'bole 
phenomenon recalle .!lch as is. ~own by Btrongly-squeezed and 
shattered. quart. gralDs i a Similar feeble undulose extinction 
d~lare. lteelf. Nevertheless, II8COndary pressure is here oer~ 
tatnly not- the caUIe. The rock, mo~er, sbows no trace of 
p~ure effects, a.nd. t~ course of thus .phenomenon in neigh­
~uru~g pyroxene mdlviduals cannot be referred to any common 
dUectloD of pre.aure. 
T~ optica~ differences are best leen in weakly birefringent 

sections. ~Ith ~ f~voura~le section al!proximately normal to 
the acute butectnx, one kind of these tndividuals (for brevity 
named pyroxene A) shows a grey polarisation colour while the 
~ther (p~ro:l:ene B) remains completely dark. In convergent 
I .. gh~ A gives th!! figure of a biaxial orystal with a moderate. but 
In different graIDs, a IOmewhat variable axial angle' with B on 
t~e other ha!1d. tne cross either does not open at' all, or ~nly 
Bhgbtly. ~nd In a plane normal to the axial plane of A. One can 
beet oonVID08 oneeelf of the latter by cbOOling a spot in the neigh­
bourhood. of the boundary between two individuals A and B 
an!1 plaCing the mount at 45° pUlh it. Just AS 'the bound~ 
aries of .4 and B Appear sharp in parallel light 80 here 
alao t!te. paua~e from ofl:e position of the axial pla~e to the 
ot~er I~ Immecliate and With a leap. The poeition of ,the bi8eC­
trI~ C .• s appalentiy ex!'ctly identical in both individuals. BinO(> 
their lntergrowth. as IS shown by the coincidence of both sys­
tem. of cleavage cracks, is parallel, one of them must have a 
normal-Iymmetrical axtal position. From the angle of the 
c~v.age cracks, !,n4 in the c.~ of twins on (100), from the 
pOIltton of the t.wJnntng plane l.t IS seen that A has symmetrical 
B Dormal .. ymmetrical axial position. Thie is a further iJWJtanc~ 
of normAl:symmetricai axial position in pyroxene as de!'1cribed 
by 'Yahl lD t~ nUg!~ of the diabue of Richr:.ond And the 
eucr.te of JuvlD.as. Unfor~unn.tely very few eections were Buit­
~bte for mea.u!'1ng the aXIal angle. In a ver,-- thick slioe two 
IDtergrown graml were measured .with a Klein 8 lens: . .4, 2E =' 

45 - .(60 j B, 2~.= l~. Accordtnlll,f . for a monochDlc pyrox_ 
ene. A haa a Itrllungly low value. whIch. according to Wahl i. 
characteristic of diabase augite8 poor in lime. ' 

With in,!re!l'~ng birefrin(rjenoe the optical differences between 
A and. B diml!,ls~ . and sectIOns on (gI0) allow only sli~ht differ­
e!1ce8 In polar18&tlon colour to be noticed. but none in the extinc­
tton. The latter amounts to C ' : C = 45 - 46°. On cleavage 
flakes on (110) the extinction was found varying between 31° and 
85°, but it _81 impouible to determine whether it was different 
between A and B. 

The at~pt to leparate the pyroxenes A and B by means of 
het:vy sol,utlons WM uneuCOO8f!ful. In the Rohr~ach eolution. in 
whIch eptdote of S'47 Ip. gr. Just sank .. the augite began allO to 
sink,. and the micr06Cope sh,!wed thiS .to. belong to the dark 
margInAl .one. The clear gralOs sank wlthm a very small inter­
va! of dilution. and the irregularly distribu~ fluidal inclU1ions 
eVidently exert a greater effect on the specifio gravity of their 
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hosts than the anticipated chemical differences of A and B . 
Nothing remained therefore but to analyee the clear pyroxene 
by itself, i.e .. 8S a mixture of A and B. The analysis (by Pro­
fessor Dittrich) gave the tallowing results under 1. Under la. 
.are the corresponding molecular quotients:-

l, II, Ill. la, 
Si 0, . .. ... .. .. 51'87 51 'SO SO ' 36 0'8688 
TIOt ·· .. ··••• · 0'21 0'72 O'SO 0'00il6 
At, 0, ...... ... 2'02 2'36 2'09 0'0\98 
Fet O~ .. .... . .. " ·SO :!':n 11'36 0'0219 
FeO ..... ..... .. S'08 18'88 18'16 0'1'109 
MnO 0'18 0'37 .'M! 0'0026 
MgO ......•• •.. 16'26 \6'66 U'87 0'0029 
CaO .. ... . ...... 16'70 6'06 13'97 0'11797 
N. t 0 ...... ... 0'10 O'j] 0'1l6 0'0026 
K,D ..•..... .. .. 0'09 0'37 0'19 0 ' 0010 
H t 0 . ....... .. . 1 ':10 1'00 O'M 

11'0'17 101 ' 16 101'00 
==- = ~ 

II. and III. are quoted for comparison. Under II. is the 
.cOl!lp08ition C!f a pyroze";e from the diabase of KA.llsholm, FogiO 
(with 0'05 NIO). Accordmg to Wahl the apparent angle of the 
~ptic axes varies between 36° and 26°; the average is 3()0, 
Under III. is the composition of a pyroxene from a CO&rtI8~ 
granular quartz diabase from Scht&cheliki (with 0'04 NiO , 
with 2E between 73° and 40°, greater therefore than that of I , 
In both occurrences the greater and smaller values are, contrary 
to our pyroxene, oonnected by transitions in one nnd the same 
individual , 

The low lime oontent, as well as the optical characters, prove 
that our ~yroxeneEl, A and n., belonJt to the enstatite..augite 
series of Wahl. According to the optIcal relations a still lower 
content WM to be ex~ted. Strikmgly low is the peroentalf,:e 
of FeO. Wahl found the proportion CaO : FeO + MgO In 
various eJl6tatite-augites to be very nearly 1 : 6 and &eel in 
this diminution of CaO as against the total of tiw;; other two 
oxides the factor which mainly conditione the small axial angle. 
At all events, that is correct. Still, the proportion of FeO : 
MgO, as in rhombic pyroxenes, must aleo exert a not uneesential 
influence on this angle, Tes)!ecting the importanoe of which We 
are still quite in the dark. In Analysis I. the proportion CaO ' : 
MgO + FeO is nearly as 1 : 2. Alkalies and 888quioxidee vary 
80 little in the analyses given that their influence on the axial 
angle seems to be lnconsiderable. Owinli to entire ignorance 
of the 'proportions of their admixture, nothlng further, of cour&e, 
can be established as to the chemical differences between the 
A n.nd B pyroxenes of the Tasmanian diabase. 

The high water content in Annlysis I. is striking. Before the 
water was determined, which W88 done by Penfield's method, 
t.he powderedl mineral W88 dried two hours at 105°. Hygrosoopic 
water to the extent of 1'20 per oent. is therefore excluded. 
Hydrous decomposition products could not be determined 
mICroscopically 10 the powder 1 and only traces of them are 
recognisable in slides of the PieceS of roCk used for i80lating. 
It is questionable whether the plentiful, but very minute, fluidal 

inclusions can be mad ' bl f . 
Perhaps one might sup eoe::io~i~ e or thls aD'!0unt of wa.ter. 

A~ ~lready mention:E, the s~ruc~~:eJ-~~ntent~'!- the pyr~xeDe. 
ophltlc, n~twithstanding the very la~ ae ;~f ISh Dot typlcally 
~ meeoetas18 occurs in areas of meshw k gh ' h t e pyroxene. 
In thin slides, consists of tw I ' I or : w IC J 8.8 can be seen 
b>: IOmew~at differing refr~cCtioo:ra:t d1blals, 1istiD;guishable 
"!-uleral With stronger refraction d ou e re ract~on. The 
-eIther radiating aggregates or irregaular~ub~i' re~ractl0n fo~s 
i: : rule, ,have l!niform optical orientatfo:~n 1::e :e~t~ whlch, 

~i;h:~~~rti~;L~i:dC7m~~i::d~~~~;i;:!1t::~~~ 
The other mIneral, in which this andes' 0 • 18, It 18 andesme. 

!~ea~~h:iltah .. the~notrtinConRiderabJ~n;~:a:~:!~:i ~lgt~t~ 
Th' . ' ua.l appears to be entirel b 

. e sparle Iron oxi e is attracted h th y a 88nt. 
1!11 to the titanio acid content of th/totelmagjet. ; but.accord_ 
fllderably exceeds that of the rox . a ana YSI8, . whl~h con-

The ana.lysis of the diab868 py I ebe'plt m
f 

uat be ~Ita.mferous. .a. follows: _ ' a 50 y ro 88801' Dlttrlch, gave 

S1 o . ....... .......... . 
Ti OJ ..... .... ........ . 

' AI. 0 3 .. ... ....... . .... . 

Fe.. 0 ..... ...... ..... .. . 
Fe 0 .... ... ............ . . 
Mn 0 ....... ........ . . . 
MgO .. ... .. ..... .... .. 
CaO ..... .... ... .... .... . 

~:'o ~.::: : :: .~ :::: : :: ::: 
H,O under 1 ]00 .. .. . . 
H,O under ))00 .. .. .. 
P,O, .. . ...... ...... .. . 

I. II . 
62''''0 68'14 

0 ' 02 0'49 
10 ' ''" 1O'3li 
2'60 
6'30 0'81 
trace 
6'18 9'9' 

11 ' 7\ 13'''2 
2' 00 2' 13 
1'00 0'74 
0'16 
1'''2 
I ..... 

100'06 

latFedrom FthoOe m) olecullnr ratios given i~mn II 
as resu tis follow as under: _ . (all iron calcu-

SAC F 
56'6 2'87 7;48 22'67 ; c ~. n m k 
68· 3'38 0'39 :12'34 2 4'6 13 D 7 ' 4 1'4 1 ' 03 

,. 10' 7'7 8'6 1'05 

\V~hl~hef~rott~: lOW the correElponding values are_guoted from 
FoglO.' On the wh~i!~~e filr:adYf mentIOned from Klill9hoJm On 
The silica coefficient of FcfgJijis ~~, 0li ,\n~.F hare very similar. 
Launceaton i the former rock contai ew R Ig er than that of 
oeeton the lime soda fl' ns some quartz. In Laun­
e88entially labradori~ 8~ith b~\~ R ,:~y 1ittle basic andesine, is 
FoglO it is labradorite', with only i~~ra'd ' own !-<> a,}orthiw j . in 
ThiS finds expression in the ratio A . 0 l C grams? bytowOlte. 
a and c. T~ pyroxene of FoglO conta.ir{s ao~1 a~so m the values 
c:ompared wlth that of Launceston 15! p Y t peTr oent. OaO, 
m the fonner is consid hi h ' & h er cen. herefore m 
alkali ratio fn) is nearl;r:he Y8a~~ i~ ~'o:h in :he latter. the 
should expect some orthoclase also in that ofFo~lOt.herefore one 


