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ABSTRACT 
The Brighton Basalts consist of but a single flow 

exceeding 150 feet in thickness which flowed down 
the preo·existing valley of the Jordan River and 
flooded back up the valleys of the Bagdad and 
Strathallern Rivulets. Except where the rivers 
have breached it the surface has been but little 
modified by later erosion. The complex system of 
polygonal jointing indicates that the cooling 
history of the flow was not simple. The basalt 
is olivine-bearing and its texture varies from 
doleritic to an extremely fine-grained porphyritic 
type. The composition of the magma is intermedi
ate between the olivine and tholeiitic magma-types 
with closer affinities to the latter. Five volcanic 
necks of basaltic composition occur within the 
general region of the Brighton Basalts and are 
regarded as belonging to the same period of 
volcanism. · 

INTRODUCTION 
Lewis (1946, p. 191) coined the term Brighton 

Basalts for the extrusive rocks cropping out over 
some six square miles of the Pontville and Drome
dary squares of the Brighton Army map sheet, 
Tasmania. The general geology of this region has 
been described by McDougall 0959). All grid 
references in the text follow the Army usage. 
The specimens referred to are in the collection of 
the Geology Department, University of Tasmania. 

Owing to the strongly variable direction and 
angle of dip of the well-developed columns pro
duced by tension during the cooling of the basalt, 
Lewis (1946) considered that there were many 
flows, but careful examination of the well-exposed 
sections in the sides of the river valleys did not 
reveal any petrographic or morphological break in 
the basalt which could be ascribed to a boundary 
between two flows. No sediments, scoriaceous 
layers or tuffs were observed interbedded with the 
basalt. The basalt attains a maximum thickness 
of 150 feet at 119403, near the southern boundary 
of the Pontville square, but at this locality neither 
the top nor the bottom of the flow is exposed, so 
it is possible that the basalt was 200 feet or more 
in thickness. 

FIEI,D CHARACTERISTICS AND 
TOPOGRAPHY 

The basalt is scoriaceous, vesicular or massive, 
but it is commonly inhomogeneous as regards the 
proportion of vesicles, since in places areas of 

scoriaceous or vesicular basalt occur within other
wise quite massive rock. In some locali.ties the 
basalt is coarse and even-grained, with almost a 
doleritic. texture, but in general it is a dark-grey, 
fine-gramed rock with phenocrysts of olivine 
1 mm. to 2 mm. in size, visible to the eye. ' 

The edge of the floor of the pre-basaltic valley 
is exposed only in a few places. For example at 
121414, an excellent exposure occurs of ba~alt 
overlying dolerite. Immediately above the dolerite 
is a five-foot-thick bed of yellow, friable, coarse
grained tuff dipping off the dolerite at about 25° 
to the west. It is followed upward by from two to 
three feet of grey, strongly-weathered tuff, which 
breaks up into thin columns with sides half an 
inch across. Above this occurs from zero to ten 
feet of grey scoria, passing into a vesicular fine
grained basalt and then into a massive, relatively 
coarse-grained basalt. At 108413, on the flanks of 
Lodge Hill, scoriaceous basalt overlies the dolerite 
and passes up into massive hexagonally jointed 
basalt. The basalt dips off the dolerite at about 
10° in a south-westerly direction. In the Bagdad 
Hivulet, at 126471, and along the Hobart-Launces
ton Highway, betwen the Broadmarsh and Tea Tree 
turnoffs, much scoriaceous and vesicular basalt 
occurs. Pipe amygdules, commonly filled with 
brown opal, are present in many places. It is 
considered that the basalt, as exposed at these 
two localities, is near to the base of the flow. 

In this area the only evidence as to the age 
of the basalt is that the topography, onto which 
the basalt was extruded, was essentially of the 
same form as at the present, and hence it is of 
post-faulting age. The basalt, except where the 
rivers have breached it, remains relatively undis
sected, suggesting that it was outpoured in com
paratively recent times, possibly in the late Ter
tiary. A number of volcanic necks occur in the 
area and these are considered to be of the same 
age. Spry 0955) suggested a Miocene age for 
the Tasmanian basalts, but later work (M. R. 
Banks-"personal communication) indicates that 
there is more than one period of volcanism in the 
Teritary. 

The present surface of the basalt rises gently 
from south to north, and, apart from the gorges 
and steep-sided valleys cut by the streams, it is 
relatively undissected (Plate III, figs. 1, 2). It is 
considered that this surface in general reflects the 
configuration of the top of the basalt immediately 
after outpouring and it is probable that only the 
upper scoriaceous layers have since partly been 
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18 THE BRIGHTON BASALTS, TASMANIA 

removed. The altitude of the surface rises from 
180 feet or 190 feet at the southern boundary of 
the Pontville square to about 235 feet at 118482, 
600 yards south-east of Mangalore. However, the 
basalt extending west from the main Hobart
Launceston road rises steadily to attain an altitude 
of 290 feet at 088432 on the Broadmarsh road at 
the most westerly point of outcrop of the basalt. 
These data suggest that the basalt flowed eastwards 
down the pre-existing Jordan valley and then south 
to the pre-basaltic Derwent valley with a branch 
of the flow flooding back up the Bagdad and 
Strathallern valleys. Lewis (1946, p. 193) was of the 
opinion that all the basalt originated from a source 
in the pre-·existing Derwent River valley near 
Bridgewater. 

On the hypothesis stated above, the source of the 
basalt must be further towards Broadmarsh than 
the most westerly exposure of the basalt. Two 
plugs of basalt occur in this region, one at the 
north~western end of Goat Hill and the other at 
046436, west of Limekiln Creek, and these are 
possibly centres of eruption of the Brighkm 
Basalts. However, the composition of the plugs is 
markedly different from the basalts occurring to 
the east. The only alternative, then, for the 
source of the basalts is that the vent up which 
they found their way to the surface was covered 
by the lava. 

THE PRE-BASALTIC TOPOGRAPHY 

The pre-basaltie topogTaphy has been contoured 
from heights obtained at the edge and wi.thin the 
flow rneans of an altimeter. The contours 

show that the pre-existing Jordan valley 
has now been considerably widened the 

,Jordan River. When the basalt the 
valley the river was displaced to the northern 

edge of the basalt and .has continued to migrat.e 
northwards ever since. The base of the basalt at 
the foot of Lodge Hill has a higher altitude than 
that at the northern edge of the fiow and this is 
most probably due to the pre-existing valley being 
asymmetrical in outline with steep slopes 
from the north side of the river, much as it 
now. A similar proftle is reported by Pricier 
0947, 143) for the basalt near Tarraleah. 
where is an increase in thickness from west 
to east, <md he considers the asymmetrical valley to 
be the result of differential erosion of hard dolerite 
and softer sediments. In the case of the pre
basaltic .Jordan valley, the river cut down 
dolerite into Triassic sandstone and 
migrated northwards in the sediments, producing 
the asymmetrical valley. · 

Half a mile south of Pontville the 
river valley turned south and 
general direction, with minor inflexions, until it 
joined the Derwent valley. The contours show 
that the river valley in this part of its course was 
narrow, with relatively steep sides, because the 
river was cutting down mainly in resistant 
dolerite. The pre-basaltic Bagdad and Strathal
le·u Hivulets joined the Jordan valley approxi
mately at the same point as they do at the present 
time and their courses were similar to those they 
occupy today. For a short distance a small tribu
tary cut back in a north-westerly direction from 

the pre--basaltic Jordan River from about half a 
mile south-west of Brighton. 

The gradient of the pre-basaltic Jordan River was 
greater than that of the present river, since the 
base of the basalt towards its western margin 
f170 feet I is considerably higher than the fioor 
of the present valley immediately to the north 
< 110 feet), while the base of the basalt at the 
southern boundary of the Pontville is below 
the floor of the Hiver Jordan of 

JOINTING OI<' THE BASALT 

Good exposure of the basalt in the valley sides 
ample opportunity for the of the joint-
In general, the cooling of basalt has 

resulted in the formation of polygonal joint 
columns. At 142449, very well developed vertical 
hexagonal columns occur wi.th sides up to three 
teet in size (see Plate I, fig. 1), but in most cases 
the is far less uniform with the number 
of to the columns varying from three to 
eight feeL Commonly in the few feet immediately 
below the present surface of th basalt, approxi
mately vertical columnar jointing occurs. However, 
further down in the basalt, a number of different 
patterns of jointing have developed. At 142438, 
600 east of the Jordan ruver-Bagdad Rivulet 

massive, pra.ctically unjointed, rock at a 
junction, in one portion of the excellent clift' 

vertical columnar extends only 
below the nresent surface the basalt to 

contact. This contact does not rernain hori-
westwards it becomes lower till at 

feet of the of the section has 
columnar joints, which are vertical. The massive 
basalt towards the bottom of the section has a 
sub-horizontal joint system with a poorly-developed 
system approximately perpendicular to it, resulting 
in irregular joint blocks, which are elongated in 
an horizontal direction. Massive basalt is present 
at; a number of other localities, but it is by no means 
generaL 

Commonly, the columnar joints are sub~vertical 
and grouped together i.n the form of " fans" up 
Lo 20 yards across. The columns diverge from a 
central, often zone up to 10" 

20" from the Good exoosures of 
occur in the railway on the now 

disused Apsley railway line south the junction 
of the Jordan 'River and the Rivulet 
(Plate 2: and also in 
clifis at 

In the elifi's of the ,Jordan extreme 
south of the Pontville square outside 

the columnar jointing is most Here 
direction and angle of columns 

changes even in a distance. One 
section, at 115399, in it two rough 
shallow " synelines " which are about 
120 yards across. In the south-west, the columns 
dip approximately 30' to the north-east and 
decrease in dip to nearly zero and then dip 
south-west in the north-eastern pa.rt elf the 
section. One "syncline" has a large, nearly 
vertical joint, in an axial plane position, the sets 
of columns on either side of which have different 
directions and angles of dip (see Plate I, figs. 3 
4, 5). 
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This type of columnar jointing is not uncommon 
in basalts elsewhere in the world. Iddings (1909, 
p. 322) figures a quarry at Orange Mountain. New 
Jersey, which in many respects is similar to the 
occurrences described here. 

Only in local areas is hackly jointing well 
developed. In a c.liff on tbe Bagdad Rivulet, 50 
yards north of the rifle range road at 140456, 
twelve feet of hackly-jointed basalt is exposed 
underlying eight feet of massive b::tsalt. 

The cooling history of the basalt now was a 
complex process, as shown by the extremely 

manner of jointing, mainly of the 
columnar type, and it deserves a much more 
thorough investigation than it has been possible to 
carry out. 

I>lnROLOGY 
Petrology of the Basalts 

The Brighton Basalts can be classified as olivine 
basalts as the term is used by ,Johannsen (1937, 
p. 281J . They consist of some olivine C3 '/o to 15 '7o) , 
either as phenocrysts or as granules, but commonly 
as both; abundant plagioclase, constituting be-
tween 30'/o and 50'/o of the rock; which 
comprises between a few per of 
the rock; a variable proportion of mesostasis 10% 
to 550 ; several per cent of iron ore and minor 

of introduced silica and calcite. 
The olivine oceurs 

anhedral crystals, 
3 mm., which are 
high optic 
of the 
is more like 
olivine to 
uncom1non. 

as colourless euhedral to 
ctownward in size from 

negative with a 
the ferrous oxide 
than and 

cry3tals ranges up to 1.4 mm. in 
is very well developed, the albit,e type being 
common, the carlsbad type Jess so, while pericline 
twinning present. Normal 
usually difference in 
between core and the rim of any 
being as much as 20<,1,:, Ab. Pyroxene, 
anhedral from 2 mm. size 
to minute commonly occur in the 
mesostasis. In most thin sections only 
definitely identi.fl.ed with its moderate 
However with its 

Iron ore occurs 
thin rod-like 

as anhedral rocks whicll 
proportion mesostasis it is found 

that the iron ore is confined to it. The mesostasis 
varies in character to its abundance. 
·when it constitutes one or more of the rock 
it is opaque, but does contain some skeletal 
mtcrolites plagioclase and However, 
as the proportion of in the rock de·" 
creases it becomes grey and then pale-brown in 
eolour and the Iron ore, which causes the 
opaqueness because of its finely-divided state, 
separates out into discrete crystals. Mierolites 
become very common, but in the end product, 
when the mesostasis constitutes only about 10% 
of the rock, it consists essentially of pale-brown 
isotropic glass. 

On the basis of the proportions and grain size 
of the minerals and textures, it has been possible 
to recognize five distinct types in the basalt flow, 
three of which have been previously described by 
Edwards (1950, pp. 102-103). The fi.ve types 
are:~· 

1. Ouse type. 
2. Bridg;ewater type. 
3. Pontville type. 
4. Midlands type. 
5. Jordan type. 

and 

are 
the 

a8 A sum.mary of the salient 
type are given in Table 1, the 

of the various minerals being arrived 
rnicrometric analysis using a point counter. 

L Ouse Type (Plate II, Figs. 1, 2) 
In hand specimen the 

in colour massive and in 
thin it is and has a 
porphyritic texture with textured 
(,Johannsen, 193'7, p. 14'7) The 

whi:ch are of anhedral to 
are set in a consisting of 

(Ab3o to olivine grm1ules 
abundant The opaque-

ness of the is due to the presence of 
abundant, minute, .iron ore granules 

___ ,___,.,,.,_,., in it. and pyroxene are 
present in the as microlites. the former 
as skeletal laths and the latter as granules or 
skeletal prisms commonly arranged in sheaves. 
Green opal occurs throughout the roek 
small vesicles, This Ouse type of basalt was 
at the of the Brighton Basalt, at 106393, in 

the Hobart-Launeeston Highway. 

2. Bridgewater Type (Plate II, Fig. i3l 
The rock is dark-grey in colour, dense and line 

but eontains abundant. yellowish-green 
un to 2 mm. in size. In thin 

- with olivine 
textured 

and an abundant 

granules of 
one another form 

The mesostasis occupies 
the rock contains some small 

microli.tes and pyroxene granules in addition to 
rather rare thin rod-like crystals oi iron ore. 
Minor amounts of caleite and yellowish-green opal 
fill small vesieles. The Bridgewater type is very 
commonly developed and the- following specimens 
belong to this group: 8364, 8369, 8394, 8395, 9412 
and 8419. 
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TABLE I.--Comparison of the Five Different Types of Basalt. 
-------------------,------·--------..,.-------------

Ouse I Bridgt~water I Pontville 

Spec, 83'18. Spec. 8873. Spec. 8372. 

Midlands 
1fype, 

Spec. B370. 

Jordan 
Ty])e, 

Spee. 8421. 
Type, Type, I Type, 

~-- ---~---~---~----= ---------~------~- --~------ -~~--------

'J'exture. 

Olivine C%) 

Max. Size Cmm.l 

Serpentine 'Yo 

Porphyritic. 
Hyaloophitic 
Ground1nas::;. 

13.2 

0.8 

Porphyritk, 
Hyaloophitlc 
Groundmnss. 

9.8 

2.5 

1 Porphyritie. 
S,ub-ophitic 

Groundmass_, 
lnterse:rtal 
m C::5-0S tas is. 

Ophitic. 

-·--·--~j-·-----

8.8 
1 

2.5 

2.3 

6.5 altered 
to carbonate 
and serpen
tine) 

1.5 

Inter
granular. 

3.3 (altered 
to ,carbon
ate) 

1.6 

Pyroxene ( o/o) In mesostasis 19.1 21.3 28.9 .27.9 

Augite (A) and/or Pigeonite 
(P) 

Max. Size (mm.) 

as micro lites' 
A 

0.5 

A A,P A,P 

0.9 2.0 04 
Av. Size (mmJ 0.05 0.2 0.2 0.8 O.l 

Plagioclase o/o 
Composition 
Max. Length <mm.) 
Av. I,ength (mmJ 

Meso3tasis '/o 
Colour 

Microli tes: 
Abundant (A) 
Common CB) 
Rare (R) 

Iron Ore o/o 

Opal o/o 

Calcite o/o 

31.8 
Ab, Ab10 

0.35 
0.1 

54.1 
Opaque to 

brown 

I 

I c 

30.5 
Ab,,,-Ab,o 

0.2 
OJ. 

40.5 
Opaque 

R 

38.6 
Ab"-Ab, 

0.3 
0.1 

20.5 
Brown to 

grey 

45.9 41.2 
Ab3,,-A:bm Labradorite 

0.9 I 1.4 

--~~--~---~:_____ 
12.0 . 14.3 

Brown j Brown 

I c c 

In mesostasis In mesostasis 5.4 3.5 3.7 
(finely dis-

- __ :_eminated) 1--------- ----·------ ---·--··----
0.9 II .... 'I 1.4 2.5 

-----.. --~---~-. -- ,-----~~--,----·--~~---
0 'I 

-----------------------·------------·---------·----------· 
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3. Pontville Type (Plate II, :Pig. 4) 
In the hand specimen rocks belonging to this 

group are very similar to those of the Bridgewater 
type, but in thin section the phenocrysts of 
olivine are set in a sub-ophitic groundmass with 
an abundant intersertal brown mesostasis. The 
olivine crystals, which are usually euhedral to 
subhedral are, in some cases, quite strongly embayed 
and commonly are altered to serpentine and car
bonate. Rarely a small plagioclase lath is included 
in the olivine phenocrysts. Plagioclase of labra
doritic composition occurs as laths, which, in a few 
.::ases, form microphenocrysts up to 0.8 mm. in 
size. Pyroxene is present as anhedral crystals, 
averaging approximately 0.2 mm. in size and rarely 
as phenocrysts. The pyroxene is generally an 
augite with a moderate optic angle. However. 
in specimen 8375 pigeonite with a very low 2V 
was definitely identified. Plagioclase is commonly 
ophittcally intergrown with the pyroxene. The 
intersertal mesostasis is usually light-brown in 
colour and consists of skeletal microlites of plagio
clase and pyroxene set in a base of pale-brown glass 
which is isotropic and has a refractive index less 
than that of balsam. Iron ore, as minute, com
monly euhedral granules, occurs scattered through 
the mesostasi:.s and also is present as rod-li.ke 
crystals up to 0.3 mm. in length, which, within 
a restricted area, are often oriented parallel to 
one another. Anhedral crystals of iron ore up to 
0.2 mm. in size are also present t\nd practically 
all the iron is restricted to the mesostasis. In 
specimen 8382 some small prisms of apatite up to 
0.25 mm. in length occur in the mesostasis. Minor 
amounts of olive-green opal and colourless calcite 
occur as inflllings to small vesicles. Specimens 
8375, 8376, 8390, 8396 and 8382 fall into this sub
division quite well, but 8396 is considerably coarser 
than the average, although it has most of the 
characteristics of the group. 

4. Midlands Type (Plate II, Fig. 5! 
In the hand specimen the rock is dark-grey in 

colour and has a dolerite texture with green 
pyroxenes up to 2 mm. in diameter, easily visible 
to the naked eye. In thin section the rock has a 
strongly ophitic texture and consists of plagioclase 
laths and anhedral pyroxene crystals with rela
tively minor amounts of altered olivine. iron ore. 
and a grey-to-brown glassy meso,3tasis. Some calcite 
and opal occur in small areas as infillings to 
vesicles. The composition of the plagioclase varies 
from calcic labradorite into calcic andesine. The 
greatest range observed in one crystal, from the 
core to the thin outer rim, was Ab,~, to Ab,. The 
pyroxene, which is pale-grey in colour. includes 
many pragioclase laths ophitically. Both pigeonite 
and augite are present and they are commonly 
intergrown, one often partially enclosing the other. 
In such cases it is seen that the cleavage runs 
across the boundary between the two pyroxenes 
without a break, but owing to differences in optical 
orientation, a sharp boundary can be discerned 
in the biret'ringence. The optical angle of the 
pigconite is nearly zero, while that of the augite 
is about 45". The mesostasis occurs intersertally 
between the plagioclase and pyroxene. It is brown 
to grey in colour and commonly is speckled with 

minute iron ore granules. The mesostasis has a 
refractive index less than that of balsam and 
lt is isotropic so that it is mainly glass. It contains 
a number of colourless acicular microlites of apatite 
up to 0.1 mm. in length. These commonly contain 
many minute iron ore granules. Microlite::; of 
pyroxene and plagioclase also occur in the meso
;stasis, but rarely. About 3 ryo of the rock consists 
of iron ore as lath-shaped or anhedral crystals in 
addition to the minute granules in the mesostasis 
Olivine occurs as anhedral to subhedral crvstals 
which have been extensively fJJtered to serpentine 
and carbonate with only small remnants of the 
olivine remaining. Calcite, eommonly crystallized 
in a spherulitic manner, and green opal occur as 
infillings to small vesicles. Spceimens 8370, 8371, 
8400 and 8410 are included in this group. Although 
the texture of 8376 is very much like that of the 
Midlands type, it must be considered to be inter
mediate in position between this type and the 
Pontville type since the mesostasis constitutes about 
15% of the rock and the plagioclase is a little 
finer grained. No pigeonite was identified in 8376 
and the olivine occurs not as phenocrysts but as 
granules averaging about 0.1 mm. in size . 

5. Jordan Type (Plate II, Fig·, 6) 
Specimen 8421 is a massive, grey, fine-grained 

rock with common pale-green mineral concentra
tions up to 1 mm. across, which are altered olivine 
cryst,als. Vesicles are present but not abundant. 
In thin section the rock is fine grained with an 
intcrgraular texture and consists essentially of 
lath-shaped la,bradorite and granular pyroxene. 
Iron ore, olivine altered to carbonate, and an inter
sertal isotropic mesostasis are present in lesser pro
portions. Opal occurs abundantly, along with 
calcite, in amygdales. The pyroxene is pale-grey 
in colour and, as far as can be determined, it is 
mainly augite, although one crystal was positively 
identified as pigeonite 7ith its characteristically 
low optic angle. Iron ore is generally present as 
anhedral elongate crystals. The intersertal meso
stasis is brown in colour, but it is, in some cases, 
nearly opaque. It contains fairly abundant skeletal 
microlites which are probably of apatite and are 
speckled with numerous iron ore granules. The 
brown base is glass. Abundant (about 9'1a) dark
green massive opal occurs in irregularly-shaped 
areas up to 0.8 mm. across and calcite is also 
present, usually with a spherulitic crystal arrange
ment. This rock can be compared with the Mid
lands type, as defined above, but it is rather 
finer grained, particularly as regards the pyroxene, 
resulting in an interganular compared with an 
ophitic texture. It was thought to be sufficiently 
distinctive to raise it as another type and it is 
probably included in the Midlands type as originally 
defined by Edwards 0950). Specimens 8367 and 
8374 bear close resemblances to 8421 and are 
therefore included as members of the Jordan type. 
The form of the pyroxene is the main difl'erence 
between the Jordan and Midlands types. In the 
former it occurs as small granules, whereas in 
the latter it has crystallized as la.rge plates, includ
ing plagioclase ophitically. The reason why in the 
one case crystallization took place a.bout numerous 
nuclei and in the other about a few is not known. 
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Intermediate Types 
Although the majority of the basalts fall into 

one or other of the types outlined above, it is to be 
expected that there will be rocks intermediate in 
character between them. Thus 8,117 and 
8418 have textures which lie those of the 
Bridgewater and Pontville 8365 lies between 
the Ouse and Bridgewater and 8411 between 
the Bridgewater and types. 

Petrogenesis 
lYiutual Relationships 

The various of basalt are considered to have 
resulted from rates of coolin;:; of 

the position within the flow 
controlling factor of this rate. 

size and the of 
the Ouse type rapid cooling 

of the magma and, was taken 
from near the edge 
to be expected. The 
had an intratclluric origin, 
formed during and after 
tion of the 
were such that 
but before the 
magma reached 
form to any 
temperature of 

from 
textual change observable 
gradual. Specimens 8870 

and 8371 have a coarse 
minor amounts of 
and a low nronortion 
the Midlands ~type. Upwards, the 

with a sub-ophitic groundmass as 
by 8372 (PontvUle typel. There is a 

increase in the amounts of olivine and a 
decrease in the proportions of pyroxene and plagio-
clase wlth a increase in the abun-
dance of of the 
constituents, except olivine. is 
This trend, the reduction in the 

and but with 
upwards and in 

over one-third of the rock is 
mcsostasis and the texture 
but with an hyaloophitie 

groundmass. type results from a morE' 
rapid cooling than is the case :!'or the BridgewateT 

and is not in the section being 
here. it is rather 

Lhat such strong differences in texture oceur this 
section as it is within 100 yards of the edge of the 
pre-basaltic valley. 

The fact that the rate of and hence the 
resultant texture of the eontrolled by 

within the flow than its prox'" 
the sides or floor of the 

illustrated in 122414. 
, no more 20 feet 

of the nrc-basaltic 
lviidlands type-- texture" J'rhe of tb_e locality 
from where this basalt wa;; obtained is 90 feet 
and the top of the at HJO feet pius, 

In the polygonal 
mueh 

found. 

that 
Basalts is typical of the 

tho1elitic rather than of the olivine=basalt magn1a-
x:vhereas the 1nagnesla and lirne contents and 

soda/potash ratios are similar to those in the 
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latter. The alumina percentage is intermediate 
between those of the two types and the iron oxide 
content is lower than in eHher type. Edwards 
(1950) therefore, concluded that the Brighton 
Basalts are intermediate irl composition between 

the olivine-basalt and tholeiitic magma-types and 
l1e also pointed out the strong similarity of i;he 
compositions of the basalts with the Newer Volcanic 
magma-type of Victoria. 

'I'ABLF: II. 
--~··--~--·------·----· 

1 2 3 4 5 () 7 8 

qz 0.18 
SiO, 51.48 51.48 50.04 50 45 51.'76 50.0 

or 5.00 

ALO, 14.:j2 14.18 14.47 13 15 12Jj5 14.:3 ab 22.01 

Fe"O' 2.17 1.56 4.26 •) Dr:'; 
~.a~ 3.0 a,n 24.46 

13 13 

FeO 8.98 9.61 7.69 8.88 7.3 wo 7.66 

di en 4.30 

MgO 8.02 8.18 7.89 5 3 8.50 6.6 fs 3.04 

en Hl.lO 
CaO 8.38 8.95 10 g 9.94 10.9 hy 

fs 10.56 

Na.O 2.43 2.61 2.47 2.5 2.1f) 2.6 2.32 

K,O 0 61 0.2G L2 0.5 (\ '"lO 
-..lot)O 0.8 ihn .. 

I·LO O.fi8 1.00 1.43 ap 0.67 

ILO-- 1.54 0.24 0.52 1.8 ILO 

co, tr. 

T'i(); 1Ji0 1.1 
Mn + TVIgJ 

0.4 

nn 

100.38 

3. 
o: fractionation 

p 231). 
4. magma-type (Kennedy, 1933. p. 2<11 l. ru0.a·lysts 2. 
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The Brighton Basalts, in many respects. resemble 
the basalts of the volcanic piles of Kilauea and 
Mauna Loa in Hawaii. The bulk of the lavas 
forming these volcanoes are olivine basalts (i.e .. 
contain 5-15rY,) modal olivine), although in the 
majority of cases the rocks are saJturated with 
silica (Powers, 1955, p. 80) and cannot be included 
within the olivine-basalt magma-type. The average 
chemical composition of the magma outpoured in 
historic times on Mauna Loa (Powers, 1955, p. 80) 
is quoted in Table II, Analysis 6. The similarity 
is striking. However, the Brighton Basalts have a 
slightly higher alumina content and a lower lime 
and titania content. 

The norm calculated for the Bridgewater type 
(see Table II) indicates that the basalt is just 
saturated. Yet olivine, an undersaturated mineral, 
is always present in the basalt. Olivine, when it 
occurs in basalts, is usually the first mineral to 
crystallize, but in saturated magmas it i3 normally 
resorbed because it becomes out of equilibrium with 
the magma. This tendency is borne out in the 
Brighton Basalts by the general decrease in the 
proportion of olivine in the coarser grained rocks 
as compared with the more quickly cooled, finer 
grained basalts. 

Wager (1956) has defined successive stages of 
fractionation of a basic magma by plotting the 

F'e"+ ·+ Mn 
iron ratios -- and the albite ratios 

Fe'++ Mn +Mg 
(normative molecular albite) 

against each other. 
(Norm. molec. albite + anorthite) 

The calculation of these ratios was carried out 
from the analysis of the Bridgewater type of basalt 
and, with these values as coi:idinates, a point is 
defined on the graphs of Wager, which lies amongst 
the tholeiitic basalts of the Hebridean province in 
the ac -middle fractionation stage and removed 
from the plots of the olivine basalts. The average 
of six analyses of tholeriites plotting in this area 
is given by Wager (p. 231) and is reproduced 
above as Analysis 7. Except for a higher lime and 
lower magnesia content and a slightly lower silica 
percentage, this average i3 very similar to the 
analysis of the Bridgewater type. 

It has been pointed out that a number of 
worlcers (e.g., Turner and Verhoogen, 1951, p. 181; 
Green and Poldervaart, 1955, p. 178) that there is 
a continuous series between the two magma-types 
rather than a distinct break. The evidence pre
sented above confirms the conclusion of Edwards 
(1950) that the Brighton Basalts lie in this 
intermediate zone. However, it has been shown 
that these basalts have much stronger affinities 
with the tholeiitic rather than with the olivine
basalt magma-type. 

VOI"CANIC NECKS 

In the same general area as the Brighton Basalts 
five volcanic necks have been found. Two of them 
are located in the Dromedary square, one at the 
north-western end of Goat Hill at 053468, the other 
046436, west of Limekiln Creek. North-west of 
Maiden Early, at 157457, anot,her neck occurs and 

the other two are located at 195392 in the Back 
Tea Tree Valley and at 183535, north-east of 
Butler's Hill. In plan, the necks are circular or 
sub-circular with diameters from 100 yards to 
400 yards. They have been eroded down to the 
general level of their surroundings, except for 
the neck in the Back Tea Tree Valley, which rises 
as a cone-shaped bill to some 300 feet above the 
valley floor. In every case the necks are situated 
on, or very close to, a dolerite-sediment intrusive 
contact or a Tertiary fault, i.e., apparently along 
lines of weakness. Many of the dolerite intrusive 
contacts are massive and appear to be anything 
but lines of weakness. However, at some contacts, 
both the dolerite and sediments are strongly frac
tured and jointed, 

The necks are considered to be Tertiary in age 
and belonging to the same volcanic period as the 
extensive basalts which crop out around Brighton, 

The rocks found in the necks are dark-grey in 
colour, fine-grained and dense, and thin sections 
show them to vary considerably in composition. 
Basanites occur in the two vents of the Dromedary 
square, whereas the neck north-west of Maiden 
Early and that in the Back Tea Tree Valley are 
fine-grained olivine basalts. The neck north-east 
of Butler's Hill is composed of an extremely fine 
grained olivine basalt. 

Thin sections 8423 and 8427, cut from specimens 
from the Goat Hill and Limekiln Creek necks 
respectively, consist of phenocrysts of olivine, which 
in 8427 are altered to and pseudomorphed by red
dish-brown iddingsite, abundant very small mono
clinic pyroxene prisms and iron ore granules set 
in a colourless, nearly isotropic base (see Plate III, 
Fig. 3). The olivine (and its pseudomorph) occurs 
as anhedral to euhedral phenocrysts averaging 
about 0.1 mm. in diameter and constitutes some 
5% by volume of the thin sections. The pyroxene, 
comprising about 50% of the rocks, is present as 
pale-green prisms averaging approximately 0.01 
mm. in length in 8423 and 0.035 mm. in 8427. 
Rare phenocry.sts of pyroxene occur in both speci
mens, one of which in 8427 is 0.7 mm. in size. 
Iron ore, comprising some 10% of the thin sections, 
occurs as anhedral or well-formed crystals averag
ing about 0.005 mm. in diameter in 8423 and 
0.02 mm. in 8427 and attains a maximum size of 
0.04 mm. in the former and 0.2 mm. in the latter. 
The above constituents are set in a clear, colourless, 
low birefringent base, which has a refractive index 
less than that of balsam and is present to the 
extent of about 35r(o in 8423 and· 25'/o in 8'±27. 
In both thin sections several per cent of colourless 
or yellow opal occurs in addition to chalcedony 
in 8423, 

Spry (1955) described similar basanites from 
Sandy Bay and they also occur at New Norfolk. 
From the analysis made by Aurousseau 0926), 
Spry calculated the norm which shows a high 
orthoclase, albite and nepheline content and there
fore considered that this indicates that the base 
is composed of a mixture of these minerals. The 
basanites occurring at Sandy Bay are considerably 
coarser grained and contain a lower proportion 
of iron ore than in the rocks found in the Drome
dary square. 
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The volcanic neck north-west of Maiden Early 
is a dark-grey, dense and fine-grained rock contain
ing fairly common phenocrysts which are nu-:tinly of 
olivine, aHhough pyroxene and feldspar are also 
present. In thin section (8424J the rock contains 
phenocrysts of large euhedra! to subhedral crystals 
of olivine, several subhedral pyroxenes, and plagio
clase laths set in a fine-grained groundmass con
sisting of plagioclase laths, pyroxene granules and 

of iron ore. The plagioclase both 
and small, are aligned to give a 

fiow texture to the rock (Plate III, 
olivine, some 10% of t.he 

xnm. in size and 
0.1 mm. or in diameter are uncommon. 

The n,· was found f.o be that the 
olivine contains about 12% molecule 
which agrees with the angle of the 
mineral. The several of pyroxene, 
which to are pale-green in 
colour mm. in size. Within 
the groundmass (40r;lr J small granules 
and of pale-yellow clinopyroxene occur, 

about 0.025 mm. in diameter. 
feldspar, invariably in lath-3haped 
present as phenocrysts B~S well as in the ground-
mass, there all grada:tions in size. The 
nrl»rorr;c.r""Q1-~ are up 0.7 mm. in but average 

while those in groundmass 
m.n1. in size. 1The 

comprises about 4,0% 
which nearly one-quarter occours 

Iron ore makes up 5% 
is prese:nt as granules 0,015 

diarr1eter are 
up to 

not 

pass into the outer zone. It is considered that the 
feldspar is a xenocryst caught up in the almost 
completely tiuid magma as it ascended from below, 
Olivine had begun to crystallize, but plagioclase 
probably had not ancl, since the xenocryst was 
oligoclase it certainly must have been out of 
equilibrium with the magma. The physical condi-
tions were such that the instead of being 
dissolved by the magma with it and was 
replaced by what is pyroxene, presuma.bly 
by movement soda and alumina and 
inwards of ferrous iron, lime and by 
solid diffusion. The coarse outer zone of 
granules wa.3 precipitated around the plagioclase 
and its corona, which together acted as a centre of 

However, if the inner zone is in 
and the outer one olivine, this is a 

the normal 
due to a local 

vicinity of the 
lishmcnt of 

in 
by a re-estab

the same thin 
occurrence, but 
core preserved. 

section there another 
in this case there is no 
The rock is an olivine 
resemblance to the 

and bears some 
Basalts. However, the 

texture, the abundant 
and plagioclase are important 

the 

In hand specimen the rock C8425l obi,ained 
from the volcanic neck north·"east of 

in colour, fl.ne 

the plagioclase are 
dearly visible in the whole of the corona. The 
grey colour, the relief, the birefringence and the 
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prismatic form of some of the erystals suggests 
that the mineral constituting the corona is pyro
xene. The plagioclase is an oligoclase with com~ 
position about Abc.u. A similar occurs in 
the thin section which has been 
by granules of pyroxene, 

Several other 
considered to be 
but tllcse do not have coronas. 

r.rhe rock is an olivine basalt which 
rapidly cooled. During its ascent from 
basalt picked 
rocks up 
dolerite frag·ments as 
this rock is similar to 

and there is no 
the corona of the 

the rocks contain 
same of 

both cases 

in the Dromedary square are 

basanites which are 
the Basalts. Their 
tl"lem to sources for Lhe 
difference in composition does 
hypothesis. 

SUMMARY 

rnore basic than 
would allow 

Basalts but the 
not support this 

flow of basalt, over 150 feet in thickness, 
in the Period onto a topo-

wbieh was ratlwr to that of the 
day. n is considered thal the basalt flowed 

the Jordan River to the 
Derwent back valleys 
o£ the Bagdad and 
where the rivers have cut down into the 
the original surtacc of the flow, minus the 
scoriaceous layer, has been preserved. The 
history of the basalt was 
the unusually variable form 

pattern \Vlthin the flo\V. 
is an olivine type which varies 

texture1 
factor in 
decrease in 

but 

down through the flow that 
the of this mineral took 

the lava. 
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THFc BRIGHTON BASALTS, 'rASMANIA 

PLATE I. 

1.--Well developed hexagonal columns in basalt at 14-2149 
in a cliff heside the Bagdad Rivulet, 

2,--F:::m-shaped eollfQ;etion of eolumns of basalt in a. railway 
eutting at 134437. 

Sy!ldine" of columns ln basalt at 1 
·vertieal joint a little left of centte. 

the columns al'e nearJy vertical. 
4.--C]oser view of the large vertieal 
_vrev jous figure in the " axial plane" 
dine". 

iJ. --Second "syncline n 

beslde the River 
poin-ting; directly 

of colurnns at 
At mid left 

the observer. 

PLATF. Il, 

in tlw 
H syn-

in a cliff 
eolurn.ns are 

(All photomicrographs taken under ordinaTy liuht.) 

L----Ouse type of Greyish granules of with 
nwderate relief colourless plagioclase laths set an 
abundant opaque base. X50. 
2.--o-us~ ~rype; same as above but with phe:nncryst; of 
olivine. Thin elongate TnicroHtes of pyroxen(:;. in the 
mesoBtasis at lower left. X50. 

3.--Bridgewater 'l'ype. Phenocryst of olivine, gr·a.nules of 
pyroxene and plagioclase laths in an abunda.:nt opa.que 
n1esostasi.s. X30. 

4.·~--Pont.ville 'I1ype. Partially 1·esorbed oJivine intergrown 
as _p henocryds set in a g:rounrlrnass of plagioclase laths 
and pyroxene intergrown suhophitiea:Uy and an intersertal, 
almost opaque, mf'Sostasis. X30. 

FIG. 

l1'm. 

FIG. 

FIG, 

FIG, 

5.-~Midlands Tpe. Coarse ophitic basalt---colourless plagio
clase laths included ophitically in large anhedral pyr-oxenf~ 

X30. 
Type. Basalt \vit.h an intergranu1a.r texture 

a.nd consisting of plagioclase laths and granules of grey-
ish pyroxene. At lower right an iron ore e:rystal; at 
ceutn~ dark-coloured opal, and top centre brown 
(dark) interse1·tal mesostasis of microlites embe-dded 
in glass. X65. 

PLATE IlL 

half a :mile east of J.ouking north 
Rivulet valley across well-preserved 

basalt. 
the S:L.t at.hallern from near 

the flat surfaee 
vo.leanic neck at 

of olivine~ pseudomorphed by 
set in a ve1·y fine g-rained ground11::1ass of 

pyroxene prisr11s, h:on ore granules and a colourless~ 
nearly isotropic, base. Ordi.na.ry light, Xf55. 

4.---0iivinc basalt from voleanie neek north~west of M_aiden 
Early. Well developed flow texture due alh,;·nrnent of 
plagioclase laths. Latg:e phenocryst a number of 
s1ualler crystals of olivine an phenoerysts of plag-ioclase 
set in a fine-gra-ined groundrn_ass, which is dark in the 
_phatornkrogravh~ consisting of plagioclase laths, pyroxene 
granules n.nd prisms. and iron ore. OrdinBxy Jight. X65. 

5.--Xenocryst of plagioclase in same rock as previous 
fi.gnre. Colourless c:iystal of olig-oclase sur-rounded by a 
fine-grained corona of pyroxene (dark in photomicro
graph) followed by a coarser zone of granules of olivine. 
Ordinary light, X30. 
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