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THE MICROSCOPIC STRUCTURE OF SOME 
TASMANIAN ROCKS. 

iJ,I W. F. PBTTEBD. 

I PURPOSB to describe in this paper some aberrant members 
of the basalt family, which; although not common in this 
leland, are occllllionall;v met with, and which are, not only 
diJlleult of interpnotation to the ordinary observer, but are 
IIOmetimes a puzzle to the field geologist. 

Aa is 80 well understood, the normal basalts are basic lavas 
(ailica = 46 to 65%) of high specific gravity and dark colour, 
and are eooentially composed of plagioc108tic (labradorite), 
felapar, augite, magnetite, and often olivine. They cover' 
colllliderable ....... in the northern part of the leland, and 
ioolated patch ... occur in the .. atern and southern portions. 

Aa far as ia known, the Tertiary ba_lts aa occurring here 
do not differ in their normal characteristics from the 
familiar types, with the exception of the fayalit. basalt of 
One-Tree Point, and the melilite basalt of the Shannon Tier. 

The varieties now enumerated and described are the ab­
normal accompaniments of the usual types which occur in 
but limited quantity. or are formed under peculiar local 
conditioDs. 

No. 1.- Tachylytc, BolhwcU. 

(Sp. Gr.: Spherulitic, equal to 2' 72 ; non"pherulitic, 
equal to 2'77.) 

This is the glassy form of basslt, origin.ting from the 
r&pid cooling of the magma by contact with a cooler sub­
stance. It is commonly in thin selvage layers, but some­
times is met with, as at the locality quoted, in comparatively 
large lumps. It varies in colour from rich dark brown to 
intensely black, and when freshly broken has a shining 
vitreous lu.stre. It is sub-conchoidal in fracture, and, 
though hard, it i. brittle. On weathering it often generatee 
• thin film on the exposed aurface of • beautiful pale to 
dark ultramarine blue, which renders it an object of 
curiosity and interest. External nodular spberuloids are 
occasionally prominent on the surface, which show a pro­
nounced radiating structure. It may vary to a structure 
known. as variolite, and in a single example which has come 
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under my notice the tachylyte has, apparently, become inter: 
woven into this 8pherulitic substance. 

It also occurs at Fern Hill, near Deddington, and, in a 
lesser quantity, at Burnie. 

Microscopical Characters. 
Thi8 i8 a basalt gla.., yellowish brown and structurel..., 

containing large opaque 8pheroidal segregations inert 01\ 
polarised light, and only capable of being examined toward. 
their edges, which, being thinner, transmit a little light. 
In this part their colour is dark brown, becoming alightly 
purple at the periphery, which is roughly crenulated. Over 
their thinnest areas they may be seen under a ! objective 
to be crowded with globulites and thin rods, the latter 
essentially Izains of globulites forming 10ngulitOB, and 
arranged mostl1 radially towards the circumference. Their 
arrangement side by side resembles that of haifa on the 
coat of a furry animal. This structure ceases on approach­
ing the crenulate border. The smaller dark brown crenuli, 
or segregations, in the rock are too dense to transmit light. 
Many of them are surrounded by an ~bsorption area., in 
which the glass is bleached to a pale yellow, and incipient 
areas of this description are "SCattered everywhere, giving 'tbe 
field a somewhat mottled appearance. Th_ spheroids 
appear to be independent of the cracks in the g1asa, and 
which pae. through them undeJIected, which suggests that 
these segregation. were the latest pha .. in the conso!.idation 
of the rock. The glass of which the rock consists is 
covered with a network 01 fractures, and trains of globulites 
have occasionally collected along the cratka, which are also 
frequently the depositories of minute granules of magnetite. 
With a high power, globulitea may be diacerned in abund­
ance every ..... here in the glass. 

No. 2.-Limburgite. 
(From Jlurni ... Waratah Railway. Sp. gr., equal to 2 ·s.) 
Thia is a denae, hard, and extremely tough rock, 80 much 

10 that it became notorioua during the construction of the 
railway connecting Burnie and Waratah, where it occurs sa 
a narrow band at the 7-mile. It is dark, almost black, in 
colour, and very fine-grained in texture. 

M icro8COpical Character,. 
This is a felspar-free basalt, with augite and olivine, equal 

to limburgite (Rosenbuach) and magm ... baaalt (Boricky), 
and has many of the features shown by alices of Bohemian 
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magma-baaaJta, and described by Boricky in his ... ork on the 
baaaJt rocka of Bohemia (')_ Such rock. occupy a poeition 
between the baoic and u1tn.-baaic rocka,and Roeenbuach hao 
given the name of limburgite to thooe with abnndant 
olivine, with the intention of detaching them from baaaJta, 
and of _phaoiaing tIleir pooitioo aa utreme memben of 
the nepheline and meIilite effllli ... oerieo_ Limburgite haa 
been recorded from Cape Verde, Kilimanjaro, and ·Madaga. 
car, beoideo the European occurrences. J ndd and Cola ( 0) 
describe it from Lamlaoh (Holy lele), Arran ( 0). 

The constituente of the Burnie rock are olivine, augite, 
and magnetite, in a brown glaoo devitrified by the develop­
ment of globuliteo and cryotallitic rods. 

Augite is in colourl ... crystalo, PO'1'hyritica\ll disponed, 
and, as numerous small laths and prasma. vertical sectiona 
give an extinction angle up to 360 -400. . 

Olivine is abundant and freah, giving numerous cbar­
acteristic hexagonal eectiono in the zone (010), (001) . Ito 
cryotel. are often corroded and ocattered, and cracks intro­
duce incluaione of the baoe. 

Magnetite is preeent in fair quantity in well-formed 
cryatals and minute grains. 

Tbe base is a brown glaoa with globulit.eo, belonites, and 
microlitic latbs of augite. Some of tbe rods may. perbaps, 
be incipient felspars. The globuliteo cluater more densely 
round the borders and in the neigbbourhood of the larger 
cryobllo, forming aemi-opaqne aggregatione. Amygdaloidal 
cavitieo are discernible, some beautifully fringed with zeo­
lites, some witb an isotropic periphery and a faintly-polan. 
ing cryotallitic centra 

N o. 'S.- Ba.altvitrophyre* (Gla.&y BtUall). 

(From Sheffield.) 
This ie, mi.eroacopicaJly, ODe of the most attractive rocks 

occurring in this State. It is usually intensely black, 
a1thougb rarely of a dark grey-brown colour, with a shining 
vitreous lustre, having commonly numerous veins and 
patches of milk-white to glaooy .ooIitic magma, wbich, in 

(') Petrogr.pbllCbe StudieD an den BualtgesteinfiD BOhmen" 187., 
pp.-. 

(S) 00 the Bualt m ... of the Weetern lei. of Scotland, Q.J ", Oeo. 
Soc., 1888, p. oUI9 . 

• Aa PitcllltoDe, " The Geology aDd PaIaeontolOO' of Queensland and 
New OaIB_." Jack and Btheridp, 1891. 

Jllilerala of Tumanla, 18H6, pap 68. 
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th. cavities, cryatalliaea into definite forms, aud t ben shows 
cl_ of c:b.abaoite, pbillipsite, with beautiful patcbes of 
moooJU. iata ...... "d. It is extremely brittle, and tbus 
easily reduced to fragments. 

Micro,copicol CharaOcter., 

This is the trIuoy form of buolt, a true vitreous baaic lava, 
with pheno-cryata of olivine ap ..... ly scattered in a structure-
1_ gla .. of a pale yellow tint, occaaioaally deepening into 
gamboge. Apparently, it occurs maaai,.., and does DOl> form 
a mere tachylytic aelvage. It, consequently, falls into 
Roaenbuach'. division of basaltvitropbyres. It is • volcanic 
prodnct, whicb is typically represented by tbe Kilanea lavaa 
10 the Sandwich blands, and its structure is strikingly re­
peated in slides of moo.ern lava from Hawaii. The olivine 
cryatals are nearly as fresb·looking, and have tbe same in· 
roads of the corrosive magma. 

Like the same form in the Sandwicb Islands, tbe glass is 
wonderfullY' clear, a marked contrast to the opaque nature 
of 80 many European tacbylytea. It carrie. small colourless 
or yellowish globulitea, 80me witb opaque margins, bnt the 
bulk of tbe iron, inotead of aeparatmg out into magnetite, 
would seem to bave been uead up by tbe olivine. The .... 
are no complete displays of perlitic structure, but it is in­
cipient, and Bome of the porphyritic crystals are surrounded 
by a perlitic ring aseociated witb globulites. Tbe' strain 
phenomena. are instructive. Several olivines have tufted 
fissures proceeding from their borders into the surrounding 
gl.... arranged like cilia, evidently the result of tbe !!train 
of cryotallisation, upon tbe gl.... These fillllUre8 80m .. 

times connect two fissures, and spring, too, from 
larger cracks, which traverse the glass in various 
directions. The same cryataI. under partly-croeaed nieals 
show a reaction rim, whicl. in plain ligbt is seen to be 
a granulated border. Wberever tbe smaller fissures are 
numerous, they are associated with granulation, yellow 
translucent globulites. Tbe crystal. of olivine afton en· 
close tbe glall7 base in ovoid and circular forms, some of 
which are prolongations of the base, being connected with 
the outside magma by a narrow neck. I could not detect 
more tban a crystal or two of augite and triclinic felapar. 
In the darker portiomt of the glaBB zeolitic cavities occur 
witb spberulites round tbeir margins. El .. where a spheru· 
lite exists with an approach to an aDolitic nature, being 
elliptical in form, with an elongated medium axis. 
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N u. 4.-H IIdral,.d Olim.. Ba.all. 
(From Native Point, Perth.) 

A rock. of abnormal physical character, inasmuch a8 it is 
invariably heavy from the absorbed moisture, and soft to a 
degree. It is pale brown in colour, showing a variety of 
tint. between almoot yellow to a fairly-dark shade. On 
O%JIOOIU'" to atmospheric action, it commonly fracturee in 
all directions, and finally breaks up into fragments. It 
c1oae1y reeemblee the tuffaceous substance known as palago­
nite. It was obtained in oinking. holes in the locality men­
tioned. 

Micro8copical Character •. 
This structure is that of a normal baaait. The porphyritic 

mineral ia o1ivine~ and auJite in the form of grains and 
minute prisms is embedded ID a plexul of narrow lath...baped 
felapars. There is a glasay b .... , and large patch ... of zoo­
Iitic subatance (chabuite I) and veaicl.. crowded with 
minuta spherulites. Magn ... te is present in smali quantity. 
The twinned felopan "ive extinction angleo up to 270, and 
are probably labradonte. 

The moat important mineral is the olivine, which exhibits 
intereeting alteration features. The crystal. have the 
irregular forma which intra-telluric mineral. receive from 
the attack. of tbe magma at the crisis of eruption, and are 
invariably margined with a deep orange or brownish-red 
border, consisting of fine fibres perpendicular to tbe contour. 
The interior is of a citron-yellow colour, and both tbe in. 
terior and the border have 888llmed a pleochroic nature. 
The former is serpentinous (sometimes chloritic), and the 
latter, in all probability, i. a bydrated ferric oxide. No 
fresh olivine remains in the rock. The change sometimes 
proceed. until the precipitate of ferric oxide coloura the 
whole crystal, and occasionally we see it result in lamime 
with the cleavage lines, pleochroisme. and red and green 
interference colours of biotite. This mineral is very similar 
to the hydrated silicate of iron, lime, magnesia, and soda 
called" iddingsite," bub ita ~ner&l f .. tures indicate that it 
is • pseudomorph after olivm8. For a discmuon of this 
kind of replacement, £eo H. H. Arnold-Bemro.. on tbe 
Microscopical Structure of Carboniferous Dolerites and 
Tuff.. Q.J., Ceo!. Soc., 1894, p. 617 . 


