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tON HAUYNE-TRACHYTE AND ALLIED ROCKS 
IN THE DISTRICTS OF PORT CYGNET AND 
OYSTER COVE. 

By W. H. TWELVETREES, F.G.S., AND W. F. PETTEBD, 
C.M.Z.S . 

• 
THE igneous rock at Port Cygnet, in Southern Tasmania, 
has been known for a long time by the name of felspar­
porphyry. As the porphyritic crystals of felsp"r are 
rather strikingly displayed in the rock, specimens have 
now and again. through collectors, found their way to 

·different parts of the Colony. Microscopical study of 
some of these samples made us aware that the handsome 
porphyries were soda-trachytes, and we classed them as 
snch in our last year's sketch of the igneous petrology of 
Tasmania.· Since then we have found the felspathoid I 
mineral hatlyne or nosean in them, which confirms OU1" I 
previous determination, and a recent excursion to the 
locality has enabled us to recognise quite a group of these 
rocks, as well as to fix their geological age. 

The country round Lovett and Lymington furnishes 
several sections which may be used by the geologist, but 

·one of the most valuable of these is, perhaps, that which 
is afforded by the Livingstone mine. The mine shaft and 
buildings are on the crest of a hill, 600 feet abo ... e sea­
level, about two miles RE. of the township of Love!t. 
Just before reaching the crest the trachyte may be seen in 
the road-eutting underlying the sandatones and .laty 
arenaceous beda which form a large portion of the hill. 
On the saddle there are some fossiliferous beda of the 
Permo-Carboniferous System, charged with spirifera and 
fenestellidae, and a little higher the trachyte appears 
again. In one form here it has a slabby habit, due to ils 
being largely composed of parallel layers of large tabula .. 

..crystals of orthoclase felspar, some of which measure as 
much as two inches in length. The Livingstone mine 
shaft is close by, and appears to be sunk in banded 
trachyte and qnartz. Ope hundred and fifty feet below 
this a tunnel has been driven for 360 feet, passing through 

• Trans. Aust. Ingt. Mining Engineen. 1898, Vol. V., P 108. 
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Permo-Carboniferous sedimentary beds, and intersecting" 
several bands of trachyte in its course. First it cuts a 
12 ft. layer; subsequently a 2 ft. band of the coarse 
porphyritic trachyte seen at surface (the miners' name for 
this is "magpie "), and neal' the end of the drive 12 to 15 
feet of white trachyte rock is passed through, called 
"diorite" by the miners, and referred to under that name 
in tbe published reports of the company. It is important 
to note that these bands or lava sheets are conformable 
with the sedimentary strata, and we cannot entertain any 
doubt of their geological contemporaneity. In this hill, 
as in the entire region, considerable variety exists in the 
different flows of these trachytes. Somo are coarse in 
texture, others are fine-grained and compact. Some of 
them have their counterpa,·ts on the Mount Mary Hill 
rising on the west side of Lovett. In particulnr the slabby 
trachyte. distinguished by its large tabular felspars 
(" magpie ") is found again at the Moun t Mary mine on 
the western side of the valley, only there it is much 
decomposed, and has an abundant development of epidote. 

The Mount Mary trachytes may be seen cropping out in 
the quarry on the hillside ill front of Harvey's Hotel at 
Lovett, where they have been uB~d for road metalling and 
building purposes. At least two varieties are distinguish­
able in the quarry face-one a tough dense speckled rock, 
the other a smooth porphyritic, somewhat fissile, stone of 
a light bluish-grey hue, suggestive of a sodic lava. The 
compact type contains a fair amount of epidote. Passing 
up the hill to the west the rising ground above Mount 
1\1a1'Y mine exposes outcrops of several varieties of 
trachytic rocks, which continne right through the hi1l to 
the Lymington-Wattle Grove Road. Opposite Martin's 
cottage on that road is a bold outcrop of a rather plutonic­
looking grey llOrnblendic rock, at first sight much 
resembling syenite, but which on microscopical ex;.tmi­
nation we found to be an undoubted trachyte, with 
beautifully zoned felspar". 

Thel'c are good exposures of sections on the beach 
between Lovett and Lymington, where the beds are lying 
rather Hat. On this beach we found additional evidence 
of the contemporaneity of the trachyte with the Permo­
Curhoniferous sediments. We discovered some fresh 
syenite (augite-syenite) along this line, and specimens of 
a similar rock and of an intrusi-ve micaceous trachyte have 
since been gi-ven us by the Government Geologist (Mr. J. 
Harcourt Smith, B.A.), who collected them from the shore 
at low-water, just south of the Lovett regatta-ground. A 
very remarkable diOl'itic rock OCCllI'S on Mr. Patrick 
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'Cranny'. J>"operty at Lymington. It consi.t~ of horn­
blende + plagioclase felsp.", with the hornblende g"eally 
preponderating. We have placed this dark basaltic look­
ing rock among the dioritic aplites called malchite. 

'rhat .this petrographical province extends farther north 
we have satisfied ourselves by the discover"y of blocks of 
garnetiferous t.-achyte at the base of the Sugar-loaf Hill, 
behind Mrs. Cleary's cottage on the road to C,·adoc. It is 
there also associated with Permo-Carboniferous fossiliferouEI 
marine beds. It is well known, moreover, that it extends 
to Oyster Cove in a N.E. direction. 

rrhe word" £elspar-porphyl'Y" was applied to the Port 
-Cygnet rocks as a field term, indicating a porphyritic 
texture. It meant simply that the uniformity of the 
micro-crystalline ground-mass is interrnpted by a profusion 
of larger crystals which were formed during the il1tra­
telluric period of the history of the rock. 'l'he le"m is 
only admissible as a temporary expedient for the designa­
tion of such rocks prior to definitive examination. It can 
be discontinued now that the trachytic nature of these 
rock. is beyond doubt. 

It may be useful to trace the lines along which our 
enquiry has travelled, and show how they lead up to the 
results nOw submitted. 

As a rule, when the colors are white, yellow, grey, we 
may take it tbat a lava does not belong to the basic series 
of rocks. It will be a member either of the acid series, 
containing over 66 per cent. silica, or of the intermediate 
series with 55 per cent. to 66 per cent. As a whoil", the 
Port Cygnet rocks are remarkable for the small quantity 
of their f~ee silica. They are essentially quartzless rocks. 
Of COUl'se they contain silica in combination, but only 
sufficient to bring up the SiO, per cent. to the limit for 
intermediate rocks, those lying between the acid granites 
and rhyolites and the basic gabbros, dolerites, and basalts. 
~rhe silica per cent. corresponds with the specific gravity, 
whicL averages 2'5 to 2·6. These facts help us in locating 
the rock in a definite division. Now, in this division the 
andesites and diorites are characterised by plagioclase 
felspars, while in the trachytes and syenites orthoclase iR 
dominant. In the Port Cygnet rocks orthoclaae un­
questionably predominates. Trachyte is the volcanic 
fOl'm, syenite the plutonic. 

Hauy first gave the name of trachyte (Tpaxk = rough) 
to volcanic rocks feeling rough to the touch. In these 
rocks there i. generally very little glass, the ground-mass 
being more or less crystalline. \Vhen they contain plagio­
clastic felspar it is an acid variety. When tbis felspar 
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increases in quantity, and growB more basic, we ar~ led to· 
tbe andesites; and it is not always easy to understand the 
meaning of the ternl trachyte as used by some authors, 
who extend it in the direction of the andesites till it 
becomes uspl~ss for the purpose of clal'8ification. In this 
connection we cannot do better than bear in mind ROS6U­
busch's definition of trachyte as implying the dominant 
presence of a potash felspar and the absence of quartz 
among the porphyritic constituents. He says :-

"fl'he trachytes are neo-volcanio pffusive rocks which 
may be designated equivalents of the syenitic plutonic 
rocks and of the palreo-volcanic quartzless porphyries in 
all their modifications."· 
fl'he only modification which we would ventnre to make 
in this admirable description would be to include palaeo­
volcanic rocks in the trachyte group. Some carboniferous 
tt-achytes have heen found in Britain, but these have been 
ranked by the illustrious author just nameu among 
"orthophyres" or "quartzless porphyries having com­
pletely the habit of trachytes." We cannot see, api.u·t 
from the question of age, that anything would be gained 
by calling the Port Cygnet lavas, orthophyres. Many of 
the felspars are brilliant to the eye and pellucid in thin 
section. On the other hand, some of them have lost their 
glassy appearance and acquired a yellowish opaque aspect, 
sometimes, however, retaining a vitreous interior, to which 
the peripheral decomposition has not extended. We seem 
here to have intermediate stages between glassy sanidine 
and opaque orthoclase. No doubt, the mineralogist would 
deny thp term sanidine to these opaque crystals and call 
them orthoclase. Of course, those who postulate. sanidine 
as an essential constituent of trachyte will have to call 
some of these rocks trachytic orthophyres, and reserve 
trachyte as the name for the varieties with glassy ortho­
clase. But this seems to us a needless lllultiplication of 
classes, and we anticipate that the sanidine variety of 
orthoclase will not always be regarded as an essential 
ingredient of trachyte, nor will the name trachyte be 
confined to rocks of Tertiary age solely. 

Assuming, then, that we are now dealing with the 
trachytic group, we take a further step and define these 
volcanic rocks as soda trachytes. This is shown by the 
presence of one or more of the soda minerals, hatiyne, 
analcime, aegirine, aegirine-augite, cataphoritic hornhlende, 
and the gt'een pleochroic augite rich in the acmite 
molecule (Na Fe Si, 0,). Such trachytes are very closely 

• Mik. Phys. d. massigen Gesteine, 1806. p. 738. 
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allied to phonolites, and become phonolite by the addition 
of either of the felspathoids, leucite or nepheline. The 
roughness of ordinary trachytes is characteristically absent, 
and the dispositiou of felspar crystals in layers is a 
marked feature, imparting a certain degree of fissility to 
the rock. 1.1he rock has evidently possessed in its molten 
state exceptional viscosity, which has impeded free flow 
and caused crowding of the porphyritic elements. This, 
again, is not unknown among phonolitic trachytes and 
phonolites.· 'rhe presence of hatiyne is considered by 
some authors sufficient to remove a rock from the trachytes­
to the phonolytes, and thcy would call some of ille Port 
Cygnet rocks phonolytes. It is interesting to note that, as 
nosean (haiirne) in the first British phonolite (W 0\£ Rock, 
COnlwall) was discovered by Mr. Allport, in 1871, by 
means of thE' microscope, the same instrnment has led to 
the discovery of haliyne and phonolitic trachytes at Port 
Cygnet. 

Though the eruptive rocks of this province are evidenily 
products of one and the saine magma, yet different flows 
at different times show varieties of mineral composition in 
all probability characteristic of each eruption, in addition 
to which there are structural differences dependent upon 
the physical conditions of consolidation. We are able, 
more or less plainly, to arrange the numerous varieties 
provisionally, as follows ;-

EJfu8ive.- SODA. TRACHYTE GROUP. 

Haiiyne TNChyte, with lM>rphvritic haiiyne. 
Aegirine Trachyte, with aegirine needles and aegirine-augit<·_ 
Melanite Trachyte, with abundant melanite-garnet. 
Trachyte, with green sodic augite. 

Thp.8e comprise \'Brious types, described in detail further on. 

Intrruivt!lJ- SoDA APLITE GROUP. 

S.nidine-augite.-lut.tiyne Aplite. 
Sanidinw.ugitEo-biotlte Aplite. • 
~'Ialcbite or dyke-Diorite, (all aberrant member). 

Pluto"ic.- SODA SYBSITE GROUP • 

• \Jkali-augite-SyenitE>, with micro-pertbite aDd analcime. 
AlktLli-angite-Syenite, with ela~lite, (Little Oyster Cove) . 

• ,~ We find tha.t acid lav .. are very decidedly leae mobile than basic 
ones, and so How lees readily and to sm.uer diatanoee; and, further, 
that certain intermediate lavas, rich in alumina and potash, 8.l'C 

remarkably viscous, as is illustrated by the peculiar dome-like forins 
8I8U.IDed by some tra.chytic and pbonolitic eruptions." Daubr~& 
"believes that some trachytic domes mWJt have been erupted in a nearly 
IOlid, not e"en pasty, oondition." Nat. Rist. of JgneoUB Rocb. A_ 
Harker. Sc. Prog. Vol. VII. pp. 204-6. 
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The minerals which we have detected in these rocks 
may be ennmerated as follows ;- ,.. 

Trachyte. Aplite. Syenite. 

I::llsentinl- Orthoclase Orthoclase Orthocl8~ 
(Sa.nidine) (Sanidinc) Micropertbite 

Oligoclue Augite Albite 
Augite Biotit" Elaeolite 
Hornblende Augite 

Accessory - Haiiyne Haiiyne 
Aegirine Apa.tite 
Melanite-Gttrnet Sphene 
Biotite ZIrcon 
Apatite 
Sphene 
Zircon 
~Iagnetite 

Secondary-Analcime 
Epidote 
Quartz 
Natrolite 
Actinolite 
) I uscovite 
Pyrites 
LImonite 
Chlorite 
Cliuochlore 

Ndotrolite 
Opal 
Quartz 

Hornblende 

,\1 cIani te-Gornet 
Biotite 
Apatite 
~phene 
Zircon 

Analcime 

ALKALI SYENITE (AUGITE SYENITE). 

Sp. gr. 2·6. 

Found i,t ~itii on beach south of Regatta Ground, Port Cygnet. No 
massive exposure, but lying at the water-Iovel. 

Jtacl'oscopic chnracte1'8. 
Medium grain: brownish grey, syenitic looking; has 

an elaeolitic appearance, with greasy feel: With porphy­
ritic tendency by reason of a few large glistening felspars 
(nearly ~. long) scattered sparingly. No rhomb·shaped 
sections of felspars seen. Numerous small brilliant clark 
garnets appear as specks, which can be well recognised 
with the pocket.lens; IDany of these seem enclosed in the 
felspars. The rock resists decay well, as shown by the 
thinness of the weathered crust, decomposition not extend­
ing far into the interior of the stone . 

... llicro.r;;coplc characters. 

• 

Structure, normal hypidiomorphic-granulal· (granitic), '" 
with an occasional leaning to the trachytic type by an 

• 
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idiomol'phic columnar felspar here and there. It is essen­
tially a potash-felspar rock, but there is very little proper 
-orthoclase in it, for the orthoclase is intergrown perthiti­
cally or rather micro-perthitically with striped felspar, 
often showing very fine striae indeed, giving the extinction 
angles of oligoclase or oligoclase-albite. rrhese twinning­
lines are generally short, not continuous, and are sometimes 
interrupted by similar sets at righ t-angles. Here and 
there in the slide is ,vater-clear albite, pellucid as quartz; 
but apart from this, and an exceptionally clear crystal 01' 

two of orthoclase, the felspars are turbid. 

Some analcime in the £elspars points to the former 
presence of elaeolite, and its existence may be suspected, 
though we cannot optically demonstrate it. 

An important featw'e is the garnet, which is 'Very plenti­
ful, in brown irregular grains and ill-formed crysrals, 
having a corroded appearance. These are characteristically 
inteJ'gt'own or associated with augite, biotite, and apatite, 
and in their neighbourhood is oHen seen a yellowish 
transparent tlaky 01' zeolitic-Iooking mineral, with low 
reb'3.ctive index, and giving in polarisetllight the appear­
ance of a soda decomposition product. '1'l1e abundance of 
garnet warns us that the rock is allied to the elaeolite­
syenites. 

rrhere is some grass-green augite (malacolite) in granular 
irregular forms. It has slight pleochl'oism, and where 
vertical sections could be found they gave extinction 
angles of a3° and 34°. rrhe mineral is often bleached in 
the interiol'. Besides being specially inlergrown with 
garnet, it is associated occasionally with uark green horn­
blende. This hOl'l1ulende is intensely absorptiv(,. Its 
pleochroism is a = yellowish-green, c = very dark green. 
'fhe b direction could not be ascertained. A li ttle light 
brown idiomorphic miea gave n = light greenish-yellow, 
t = dark dirty green. Zircon, present in all syenites, 
occurs in small quantity, likewil:ie a little sphene in 
elongated wedges. Very little quartz can be definitely 
recognised. 

This syenite cannot be considereu quite identical with 
any of those syenites, rich in alkali, which Rosenbusch has 
erected into types under the names (after J. ~'. Williams) 
Pulaskite, Albany, and (after Brogger) Laurvikite types: 
but it is evidently related to these and to their allies, the 
-elaeolite-syel}.ites. The syenites which arc kno, .. ·o in other 
parts of Tasmania have quite other relationships, being 
more closely connected with the granite family. 

'/2b 
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,AUGITE SYENITE. 

Found ilL .ifii. on beach bet.ween Regatta Ground and Lymington. 

JIacl'oscopic characters. 
Fine-grained, with numerous lustrous facps of felspars1-

ami specked with green augite. Some of the felspal's are 
idiomor[Jhic. Colour of the rock light grey. 

J.llicroscopic cha.r(tctp;'s. 

Structure, hypidiomorphic-gl'annlar, many of the fel­
spars stl'ougIy idiomorphic parallel to 001 and OlD. A 
few of these much larger than the rest, with numerous 
encIosUJ'es of sphene and small feIspaJ' crystals. Zoning of 
felspar" quite a feature. Many of the orthoclase felspars 
arc glassy, and have a sanidine habit. There is a good deal 
of albite-twinned fclapar and micropertbitic intergrowth of 
albite-oligoclase with orthoclase, Borne of the twinning 
being extremely fine, and cross-twinning is well shown. 
The extinction angles yielded by- different crystals seem to 
be those of both albite and oligoclase. 

A pale green augite (malacolite) is frequent . Its pleo­
chroism hi very slight. Its extinction angle in the prism 
zone is as high as 44°. Wedge-shaped crystals and grains 
of sphene plentiful. A little idiomorphic apatite and 
iuter.::ltitial quartz. We have not noticed any garnet in 
this syenite. 

HAUYNE APLITE. 

Sp. gr. 2' 75. 

Found at Port Cygnet, but the precise locality is unknown. 

JfaCJ'oscopical characters. 
A medium-grained dark grey rock, cOllsisting largely of 

amall columnar and tabular sanidine crystals, some of 
which exceed the rest in size. A parallel arrangement of 
felspul's occurs, but is inconstant, the crystals lying mostly 
in all azimuths. With a hand-magnifier granular augite 
seems plentiful, and crystals of yellow sphene are seen 
here and there. Small grey and white spots represent 
nosean, but this mineral can only be identified micro­
scopically. 

JIirruscopical clwraclers. 
The rock is seen to be essentially composed of sanidine, 

augite, and nosean, with the minerals sphene, apatite, and 
zircon as accessories. The sanidine is clear, and mostly in 
columnar forms, with Carlsbad twinning. Some of these 
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priS!l'lB- have heen dynamically bent. They carry abun­
dant inclusions of hatiYllo (noseall) decomposed to zeoli tic 
matter of a light yellow colour, giving mottl.d grey and 
white interference appearanced under crossed nicols. 
Augite is in prismatic elongated forms, and is a green 
pleochroic variety with extinction angle of 40°, though as 
the colour becomes yellowish the angle seems to decl'east'. 
a = light green, r = dark green. Bleaching is common. 
Grains and rods of augite bot-der crystals of apatite. 
Large decom.posed haiiyne crystals are abundant as divel'­
gent and fan·shaped zeolites of a pale yellow colour in 
plain light. Allotriomorphic orthoclase felspar forms a 
cement uniting the above elements, and this gives rht! 
aplitic character to the rock. Yellow crystals of sphene in 
prismatic and acute rhombic sections are plentiful. Zircon 
is less common; magnetite in grains. 

SODA APLITE, A SANIDINE·AuOITE-MICA DYKE ROCK. 

Sp. gr. 2·SV. 

LlI'alit!l-On the beo.ch at Port Cygnet, south of the Regatta Grotmd. 

Jfacroscopical tlUt1Ytcte1'l:~. 

A hard granular dark glistening rock resembling a 
minette (mica-trap). Numerous little brilliant faces of 
dark mica visible. The felspar looks granular and sugary. 
tfhe green augite is too minute for satisfactory identifica­
tion. 

JIineral constitueni.'1. 
Sanidine, augite, biotite, apatite, soda decomposition 

products and pyrite. 

lffil'1"uscopical cltal'acters. 
The first thing which strikes one on looking at a slide 

is the panidiomorphic str'Uctm'e of the rock, reminding 
one at once of aplite. At the same time the prisms of 
augite and plates of mica follow linear directions like the 
minerals of a foliated rock. 

The felspal' is granular and imperfectly prismatic, with 
its houndaries abridged by neighbouring prisInS. Carlsbad 
twinning is frequent. Where elongated sections are avail­
able with some approach to a prismatic character, the 
extinction is straight. The crystals are pellucid and con­
tain numerous microliilis, rods, o,'oid and circular grainf', 
perfectly b-anspal'ent, colom'less, and without any definite 
action on polarised light. Some are light green; these 

.... are augite, The inclusions, which are of large size, are n. 
constant feature. 
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The augite seems to be diopside, of a dirty green colour, 
with an occasional disposition to bleach. It is in ill­
formed prisms, without perfect terminatiollS. Ita extinc­
tion angle is about 40", and it often has perceptible 
pleochroism. Augite grains, too, are numerous, and large 
nesta or agglomerations of granular augite occur, 

The third constituent in order of frequency is a 
yellowish-brown biotite with strong basal cleavages, 
showing in sections perpendicular thereto. Rays vibrating 
parallel to a undergo least absorption, t being opaqne­
brown, and a: yellowish-brown. There is a little apatite 
in stout s110rt prisms and large irl'egular grains. Some 
<iecoDlposition material similar to the yellow products 
after ]laliyne is present. 'rhe rock contains neither quartz 
nor hornblende, and is altogether an unusual one. 'Ve do 
not knq,w of any similar OCcurrence with which it can be 
compared. It appears to belong to the group of aplitic 
dyke rocks (Rosen busch), but the absence of aegirine and 
the abundance of a high-angled augite shut it out from 
the tinguaitic set. Still, we feel tolerably certain that its 
place is in the soda-trachyte series, and among the dyke 
rocks in that series. 

HAUYNE-TRACHYTE. 

Sp. gr. 2'55. 
Occnrs near the shaft on hill at Livingstone Mine, near Lovett. 

JIacrosco-pical characters. 
A Lluish-gt·ey porphyritic rock with crowded layers of 

glistening tabular sanidine felspars. The smaller por­
phyritic clements are hornblende, augite, brilliant clark 
garnets, and numerous soft white sections of hailyne. 
This i8 the only rock which we have found with com­
paratively fresh or unaltered hauyne (nosean). 

. JIicroscopical cha1·actelw. 
fl'he felspars are clear in section. 1.'he fragmen ts in the 

slides are generally too imperfect for reference to par­
ticular zones. The orthoclase is much intergl'owll with 
<>ligoclase: there are fragmentary sections of Carlsbad 
twins with albite twinning on one half, sometimes with a 
cross stl"iation. Partial twinning frequent in ()l'thoclase 
cl'ystnls, but sometimes very faintly "isible. Some felspars 
seem to have been enlarged by a subsequent nddition of 
material, which surrounds the original crystals as a fl'inge. 
This must have taken place prior to the final consolidation 
<>f the rock. 

• 
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Gam'i.-This is plentiful. When it occnrs in such 
rocks it is usually referred to the variety of calcium-iron 
garnet known as melanite. It is ill forms of the trapezo­
hedron and dodecahedron, and sometimes zoned. In thin 
section the colour is yellowish to reddish brown. Its 
sections are margined brown, and traversed by irregulru.­
iron-marked fissures. It is quite common to find it inter­
grown with and enclosing crystals of hornblende and 
augite. 

Haiiync (Nosean).-This mineral is abundant, and 
gives sections approximating to faces of the cube (100). 
dodecahedron (110), and trapezohedrou (211). Hexagonal 
sections are common; no trigonal ones. Rounded grains 
very frequent, and crystals with a mutilated and corroded 
appearance. 'rhe mineral is sometimes colourless, but 
generally characterised by a soft slate-grey tint ill the 
peripheral parts, shading off towards the interior. The 
colour is deepest at the border. Dark striae are often seen 
proceeding from the faces inwardj, sometimes in sets at 
intersecting angles. There is, none of the blue tint which 
is seen in some hatiynes. The interiors m'e full of granular 
microlites ; nearly all are undergoing decomposition into. 
natroJite or other soda products represented by divel'gent 
scaly aggregates. Crystals of hatiyne are often enclosed 
in the large felspars_ 

Nosean and ]1atiyne are classed together by Rosenbusch 
under the group name hatiyne. They are both silicates of 
alumina and soda, but in the hatiyne there is the addition 
of lime. Dana· gives the percentage composition of the 
two minerals as under :_ 

Sulphur 
SllicH, trioxide. AllImlna, J.Jilll('. Soda, 

Haiiyne... 32 1,1'2 27'2 10'0 16'6 = 100 
NOSetl.II .. , 31'7 14'1 26'9 27'3=100 

Hatiyne often has a blue tint. \Vhel'e this tint is absent 
and no lime .sepal'ates out during decompoSition, it is 
impossible to distinguish tbe two optically. These facts 
have to be borne in mind when considering authora' 
reference~ to either of these two minerals. 

HUl'libiende.-This is a some"what peculiar variety. It 
has the black coloul' of al'fvedsonite to the eye, and is 
deep green, sometimes nearly opaque in thiD section. If 
the section is at an thick it is opaque. The pleochroism is 
strong. a = yellowish green; b = very dark green, 
sometimes opaque; r = very dark green, sometimt'S 
opaqae. This absorption scheme t ~ b ::> a agl'e~s with 

• System of Mineralogy, 18!.18, pp, 431-2, 
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that of common green hornblende, and not with that of 
arfvedsonite, which is a :> b ::> c. But the startling 
·opacity suggests somethidg"4ut of the commOD, and in 
some sections the -absorption varies to b :> r > a, ~\'hich 
characterises the black alkali-iron hornblende of certain 
phonolitic trachytes and lingnaites which Brogger has 
called catal>horite. It seems to us possible that the horn­
blende is of a cataphoritic nature, though its extinction 
angle is rather low for that species. t : c = 14° to 17°, 
whereas in cataphorite it varies from 23° to 600. 

A bright green slightly pleochroic augite occurs in 
prisms and grains. t: C = 34° or thereabouts. Apatite 
in grains. The groulldmass consists of small sanidin~ 
prisms in flu.-...:ional arrangement, interspersed with small 
grains of augite. The whole is rather obscured by de­
composition. 

rrel'tiary hatiyne-trachytes occur in France (Au,ergne) ; 
hatiyne-phonolites in Germany, Portugal, the Canaries, 
Colorado; the IlOsean-phonolite of the Wolf Rock, Corn­
"all, is the nearest related rock in Britain. 

HA iiY~E-TRACHYTE. 

Found on the crest of the Livingstone HUl, and in the mine tunnel 1;",0 
feet below. Also in the trench at Mount Mary Mine, west of Lo\'ett. 

Jfacroscopical characters. 
A soft light grey rock, easily recognised hy its large 

tabuhu' orthoclase felspars lying thickly in parallel layers, 
causing the rock to split more easily in that direction. 
These felspars are mostly between!/" and If in length, 
and froin k' to t' thick, and call be often chipped out 
from the matrix, making good specimens for the cabinet. 
They are tabular II OlD, and the cleavage parallel to this 
plane is perfect. The crystals are opaque externally, light 
yellow, but occasionally the interior is glassy, Banidine­
likp. Mr. Frank Rutley has aptly described them to us as 
having a biscuit-like appearance. The miners call this 
rock" magpie." The only other pronounced macroscopical 
element is limonite in hexagonal and other sections after 
some cubic mineral, probably garnet. The same rock 
ocem's at the Mount Mary Mine, where it is more decom­
posed, and contains mnch epidote. 

Jfic1'O.''Scopical cha.r'(tcters, 
rrhe orthoclase is often intergrown with a stri ped felspal'. 

It encloses numerous hexagonal and other sections of 
hali)"ne, replaced by liebenerite (?). The rock is full of 

.' 

, 
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porphyritic pseudomorphs of liebenerite (?) agg"egates 
l' after hatiyne in rectangular and rounded sectioll8. 

Sharply defined sections of a. cubic mineral decomposed 
to limonite are plentiful. The determinatiou of the 
original mineral is difficult, as we have not much beyond 
the {ornls to guide us. 

Dana says·-" Garnets containing fe-nollS iron often 
become rusty and disintegrated through the oxidation of 
the iron, and sometimes are altered more 01' less completely 
to limonite, magnetite, or hematite." In one of our sections 
we detected a crystal of melanite-garnet undergoing this 
change, but we have not been able to discover any £Ul'the1' 
instances of partial change. Haiiyne also suffers a some­
what similar change, and the choice here appears to he 
between the two minerals, hatiyne and garnet, with p1'00a­
bilities stronger in favour of the latter. 

':rhe groundmass is rather obscm'e, but appears to con­
sist of llrisms of straight extinction felspar. Iron ore in 
minnte grains. 

HAUY:>'E·TRACHY'rE. 

This is another trachyte from the top of the Livingstone 
Hill. It is a grey rock, with the faint bluish tinge, which 
in the Port Cygnet trachytes we have found associated 
with the presence of haiiyne. Groundmass compact lava­
like, with numerous porphyritic crystals of dull white 
orthoclase t' to t' in length. These crystals are tabular in 
habit. The other visible porphyritic constituent is the 
limonite to which we have alluded above as being probably 
pseudomorphous after melanite-garnet. This is in hex­
agonal and other familiar sections of the isometric system. 

_4fineral constituents. 
Orthoclase: secondary limonite, muscovitE', iron oxide. 

Jficroscopical cJUl1Ylcte1'[~. 
The large orthoclase crystals are turbid, and enelose 

occasional sections of nosean, now replaced by micaceoul:; 
aggregates in confused flakes, polarising in the yivid 
colours of the second order. These remind one of the 
secondary muscovite (Iiebenerite) in liebenedte-porphyry. 
Mingled with them is a mineral giving soft grey inter­
ference tints, and this may be natrolite. The same aggre­
gates are frequen.t throughout the rock, filling up the 
interiors of the porphyritic haiiyne (nosean) crystals which 

• System of Mineralogy, 1898, p. 446. 
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have preserved their characteristic contours. The ground­
mass is much decomposed, but seems to consist essentially 
of small sani(lines. Numerous black needles obscured by 
ferrite may represent acmite 01' aegirine. 

AEGIRINE-TRACHYTE. 

Sp. gr. 2'61. 

'rhere are two or three varieties of trachyte, with needles 
of the soda-pyroxene aegirine entering largely into the 
composition of the g'l'oundmass. The most striking of 
these is a greenish rock, markedly porphyritic and fissile 
by reason of parallel layers of tabular sanidine crystals. 
found on the beach at Port Cygnet south of the Regatta 
Ground. The only other porphyritic mineral is augite. 
rrhe viates oC sanidine lie preponderatingly in one direction 
in layers, giving rise to divisional planes, along which the 
rock cleaves more easily than in a direction perpendicul31~ 
thereto. 

JfiCl'Oscopical chw'(u'iel's. 
Inclusions of minute needles of augite (or aegirine) are 

f,·equently arranged in zonal form round the periphery of 
the sanidines, and the margins of ti,e lat·gc felspars often 
melt imperceptibly into the gronndmass, tlte magma of 
which has apparently corroded them. A crop of microlites 
is usual along these imperfect edges. rrhe sanidines are 
clear, and enclose crystals and fragments of augite, besides 
indefinable microlites and glass inclusions. 

Attgile.-Sections in the zone of 001 and 100 are 
common. 

'rhe colour of these porphyritic pyroxenes is a rather 
deep green; they are distinctly pleochroic. Tfhe extinc­
tion angles are very variable, and the character of extinc­
tion is undulose, probably in consequence of mixtures of 
normal and soda pyroxene. The extinction of the central 
portion of a crystal will be 38°, while that of the margin 
will be straight or nearly so. Sometimes a crystal is found 
extinguishing at about 50 or 60 in one direction, with a 
pale yellowish fringe extinguishing at the same angle in 
the opposite direction. Inserting the quartz wedge with 
its axis of least elasticity covering the elasticity axis of 
the pyroxene nearest to the yertical crystallographic axis 
of the latter, we notice that the colom falls till it is 
replaced by darkness. In petrogmphical language, com­
pemmtion has set in. By this we know that the axis of 
elasticity in the two crystals (the quartz and the augite) 
are dissimilar. As the direction in question is that of 
least elasticity in the quartz, it follows that it is that of 

" 
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greatest elasticity in the pyroxene. This is an important 
~ optical test for distinguishing soda pyroxene from normal 

augite. The groundmass is a remarkabl~ feature of the 
rock. Small laths of sanidine, often with fluxional 
arrangpment, fOJom a ground-work, with which are 
entangled pale green rods and needles of the soda­
pyroxene aegirine. These are slightly pleochroic, and 
might be mistaken for augite, but that they uniformly 
extinguish nearly parallel to their long axis, which direc­
tion.o£ extinction the quartz wedge shows to be that of 
the a axis of optical elasticity. The rods are sometimes 
acicular at one or both extTemities, sometimes curved_ 
They occasionally attach themselves end on like a fringe 
to tlle borders of crystals of augite. 'l'hey call ' to mind 
the aegirine needles in the aegirine- (formerly called 
acmite-) trachyte of the Kiihlsbrunnen in the Sieben­
gebirge. 

In one of our slides is an equilateral hexagonal section 
of a small water clear mineral in the gl'oundmass, greatly 
resembling a section of nepheline; but it is not perfectly 
isotropic between crossed nicols, and we have failed to 
obtain a dark cross in convergent polarised light. It has 

~ peripheral llud central inclusions of colourless to pale 
• green pyroxenic microlites. It has no border such as is 

common in noseans. If it is nepheline, it would remove 
OUI" rock from the trachyte to the phonolites; for the 
present we must leave the determination doubtful. In 
the groundmass there is a good deal of isotropic zeolitic 
matter, apparently of the nature of analcime. 

• 

Another vm'iety of the same rock is found on Mount 
Mary, just above the mine. There it is a compact green 
,,"ock, often laminated, strongly resembling a metamorphic 
rock. A few isolated scattered crystals of sanidine occur 
in it, together with an occasional small black garnet. 
Under the microscope we Bee that the green colour is dtie 
to the felted network of aegirine needles, and that the 
rock is essentially identical with the one just described. 
only with the porphyritic felspars reduced to a minimum. 
'The garnet is the usual melanite variety, brown in thin 
section. T~ rock contains pyrites. 

AEGIRINE TRACHYTE. 
Sp. gr. 2·6l. 

Occurs on Mount Mary, just above the mine.' 

Mineral constituents. 
Sanidine, augite, melanite, titanite, aegirine, biotite~ 

apatite. 
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Macroscopical characl.e1's. 
A compact greenish grey rock, with large iaolated glis­

tening tabular crystals of sanidine. Numerous small 
black garnets embedded in the rock, and dark augite 
prisms visi ble under hand·lens. 

Microscopical characters. 
The large sanidine crystals are clear and fresh-looking. 

D()decahedral sections of brown-zoned garnet in simple 
.and compound forms enclose prisms of augite.rrhese 
large garnets are a feature in the rock slice. Green 
pleochroic augite in imperfect forms of the prism occurs 
in nests. 'l~he extinction angle is as high as 37°, and the 
mineraI" often encloses crystals of apatite. R yellowish 
green, b yellowish, c green. Some sphene is present 
porphyritically. A little pale yellowish brown hiotite is 
associated with the nests of augite crystals. It can be 
picked out in the slide hy its strong pleochroism-a yel­
lowish brown, t opaque. 

The groundmasa consists of small lath-shaped sections 
-of sanidine with fluxional arrangement and pale green 
pleochroic rods of aegirine extinguishing parallel to their 
length. Granules and small crystals of sphebe are plen­
tiful. There is some isotropic material of a zeolitic 
nature. 

MELANJTE-TRACHYTE. 

Stones of this rock were found at the back of Widow 
Cleary's cottage on the road to Cradoc, about 2 miles N.W. 
of Lovett, at the foot of the green conical hill which rises 
there from the road. The hill exposes permo-carbon­
iferous mudstones a few hundred feet up, with abundant 
marine fossils. This is the most northerly extension of 
the trachyte which we examined, but we could not find it 
in sitll. 

_Macroscopical characters. 
Light brown in colour, grauular in texture, studded 

with brilliant black crystals of melanite-garnet. This 
mineral is such a constsnt and abundaut accessory that the 
rock may well be called a melanite-trachyte. 

Mineml constituents. 
Orthoclase,. perthite, melanite, augite, apatite, biotite, 

sphene, analcime, chlorite, limonite (manganese ?). 

Micro8copical characters. 
The most frequent porphyritic element is meIanite-

garnet, light and yellowish-brown, in thiu section, in the • 

( 



• 
• 

BY W. H. TWELV.ETBBES AND W. F. PETTERD. 19 

usual forms, and str9ngJy zened in successive layers. The 
• garnet crystals are habitohlly intergrown with, and enclose 

augite. The next most important phenocryots are those of 
.a green pleochroic augite, with an extinction augle not 
exceeding 33°. a light green, f deep green, ofter) encloses 
apatite. There are occaaional large porphyritic cryotals of 
fresh orthoclaae and perthite, with zonal tendencies. The 
holocrystslline groundmaas comprises orthoclase laths and 
allotriomorphic felspar j sphene ill crystals and grains; 
some normal biotite; chlorite in Bcales as a pseudomorph; 
a little analcime and limonite, with purplish iron oxide 
(manganiferous ?). 

TRACHYTE. 

SJl. gr. 2~1. 

On Lymington Road, opposite Martin's cottage. 

Jfacroscop;cal clut1Ylcters. 
A bold exposure on the west bank of the road of a 

pearl-grey granitoid rock resembling a fine-grained syenite, 
but esSentially trachytic in nature. The groundmaas is of 
even granular texture, with a few larger crystals of glassy 
felspBr, with 010 faces and idiomorphic outlines. Felspar 
makes up the bulk of the rock; prioms of hornblende 
numerous; augite is present also, but cannot be distin­
guished macroscopically from the hornblende. The rock 
weathers little, but, when a1fected, the felspBrS become 
'yellow and opaque. 

Jfineral constituentsJ 
Sanidine, oligoclase (albite}), hornblende, augite, sphene, 

apatite, zircon, magnetite, quartz. 

JEicroscopical Cha1'(lcters. 
Those of a typical trachyte, somewhat near andesite, the 

main feature being tabular phenocrysts of zoned felapar in 
a granular felspathic groundmass. The hornblende pheno­
crysts are numeroJ18 enough to be considered aa .... ntial 
constituents. The augite recedes in quantity to an ac­
ce880ry value. It is difficult to locate this rock in any 
special position in the trachyte group. The fo"ns of 
felspar are similar to those prevailing in andesitic trachytes, 
and there is a good deal of oligoclase; but there is no 
development of glaas, and the rock is not lava-like in 
appearance. 

FeZspctrs.-Isometric forms prevail. Oarlsbad twins 
,with 010 faces are frequent, and zonal structure is 
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characteristically developed. In no other rock in Tas­
mania have we seen the concentric zonal markings so 
beautifully exhibited. Striped felspar is present in 
quantity, its extinction angles being those of oligoclase­
andesine. We have not been able to measure an angle 
high enough for albite on an 010 section, but a strip of 
fe)spar, intergrown with a crystal of sani(line, gave an 
angle of 20", and this may be ,albite. 'rhe felspars are 
uncommonly free from inclusions of the other minerals of 
the rock. 

Hontblende.-Next to feispar, this is the most prominent 
constituent in dark green columnp.r forms. The olive­
green color is often so deep as to make the mineral opaque, 
and occasions difficulty in reading off the extinction angle. 
The absorption scheme is b ~ t > a, and the pleochroism 
n yellowish-green, b very dark green, C da.rk green, 
sometimes opague. The extinction angle is unusually 
high, the values which we obtained being 200, 21°,25°,26°, 
280, 300, 31°, 32°. 'rhese agree very well with Professor 
Brogger's cataphoritic hornblende, though the absorption 
scale does not correspond; it is evidently a hornblende 
with cataphoritic tendencies. 

Atl{}ile is not frequent; it occurs mostly in forms of the 
prism. Extinction angle 38°, very pale green, non-pleo­
chroic: crystalline sphene, apatite and zircon are constant 
accessories. The groundmass is not fluxional, but crystal­
line-granular. In it are a few rounded blebs of quartz, 
aurrounded by a fringe of re-crystallised felspars, and 
containing some moving bubbles; magnetite grains in no 
great quantity. and no mica discernable. 

MALCHITE. 

Sp. gr. 2'79. 

rrhis rock was found on ?tir. Cranny's ' property, adjoin­
ing Coad's farm, at I~ymington. It occurs on the side of 
the hill, but its geological relations were not further 
examined. Locally it is called H basalt." 

Macroscopical characters. 
'rhose of diorite, granular in texture, dark green in 

col ow', owing to the green hornblende which forms the 
bulk of the rock. It is iron-stained along short irregular 
cleavage planes. 

Mineral cOl1stitup.llts. 
Hornblende, biotite, augite, plagioclase, apatite, sphene. 

, 
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Jficroscopical characters. 
Essentially dioritic. What is remarkable is the decided 

-dominance of hornblende as a constituent of the rock. 
This mineral forms irregular hypidiomorphic plates, often 
reduced to a granular condition by dynamo-metanlorphism. 
It is intergrown with biotite, which often accumulates in 
nests or aggregations of flakes. In the hornblende 
e : C = about 14°. a pale yellowish green, b dark brown 
green, C dark green. The biotite is the ordinary type. 
Some of the felspars are larger than the rest, and these 
are hypidiomorphic, while the smallel' felspars of the 
pseudo·groundmass are allotriomorphic. Many felspars 
are simply twinned on the Carlsbad plan, others albite 
twinned. A good deal of the ielspar appears to be labra­
dorite. The other constituents are apatite, sphene-, quartz, 
and pale aUllite in small quantities. 

rrhe predominance of hornblende and the allotrio­
morphic felspars may be looked upon as exceptional for 
diorite pure and simple. OUl' rock is certainly diol'itic, 
but its structure is rather aplitic than plutonic, conse­
quently belonging to the dyke series of diol·ites. It is 
somewhat schistose in thin section, though not so macro­
scopically. It seems allied to the plagioclase hornblende 
aplites described by Osann from the Odenwald, anel called 
by him illalchile. Of our slides of the malchitic rocks­
orbite, luciite, and malchite-luciite most resembles ours, 
but we do not grasp the essential distinctions intended to 
be expressed by these divisions. The quartz in our variety 
is present in very small quantity. 

It is not easy to understand the occurrence of a dioritic 
rock in tbis plexus of trachytes; and, in view of the fact 
that Professor Rosenbnsch in bis recent "Elements of 
Petrology" (p. 135) has staled that diorites not only have 
no chemical or mineralogical l'plationship with the alkali 
syenites, but have never been found integrally associated 
with them, we would reserve the present peculiar rock 
for the additional examination which it merits and 
requires. 

DISTRICT OF LITTLE OYSTER COVE. 

ALKALI SYENITE, WITH ACCESSORY ELAEOLITE. · 

rrhis is represented by a piece of rock from Mr. InnE's's 
property, a mile back from Oyster Cove. We have not 
been able to exarr .. ine the occurrence 1'11, ."Jitn, and from the 
small quantity of material at our disposal we can only 
give a general account of the characters of the rock. 
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Macl'oscopically it is a very light-coloured stone,. 
weathering easily, and resembling a coarse trachyte rathf"l' 
than a syenite. It may be compared with those elaeolitic 
syenites which have a tendency to trachytic structure. 

Under the lniCl'OSCope this pseudowtrachytic appearance 
shows itself by the larger felspars (sometimes idio­
morphic) being cemented or surrounded by a holocl'Y8-
tallino groundmass of ~maller hypidiomorphic and allo­
triomorphic feispa1'8. 'rhel'e is, however, great variation in 
the size of the latter. There is a remarkable absence of 
coloul'ed constituents. A flake or two of biotite is the 
only fel'I'o-magnesian mineral which we can detect. 
Sphene, zircon, and apatite are accessories .. 

Orthoclase felspar preponderates. It is fresh and often 
zonal. Oligoclase is ft'eely intergl'OWll with it. Some of 
it is stl'eakr, like the orthoclase of the NOl'wegian elaeolite 
syenites, and has an undnlose extinction. There is 
mnch residual felspar (albite) in its clearness resembling 
quartz. 

In the rock are certain irregular and imperfect forms of 
elaeolite, a few basal sections bejng isotropic, This deter. 
millution was confirmed by digesting the rock in HOI and 
ohtaining a fail' quantity of gelatinous silica. 

There is not sufficient of the felspathoid to constitute 
tbe rock a true elaeolite syenitE', besides which the 
pYl'oxene and hornblende so abundant in elaeolite syenites 
al'e here conspicuously absent. It is rather one of 
thosp alkali syenites '\",hich occasionally carry snbol'dinate 
elaeolite. 

TRACHYTE, 

\Ve haye examined three varieties of trachyte rock fl'om 
Little Oyster Cove. They all appeal· to belong to the 
igneollB complex, which embraces both the Port Cygnet 
and Oyster Cove Districts. They carry identical minerals, 
viz :-sanidine and oligoclase, cataphoritic horllblende8, 
green augite, sphene, zircon, and apatite; and, from gal'­
netiferous gold-bearing sand found in the neighbourhood, 
we know that melanite-garnet is also an ingl'egient. From 
the few specimens which we have seen. it is likely 
that, as in the Port Cygnet series, these also are rich in 
varieties. 

On the whole they exhibit a tendency to vary in the 
direction of the andesites, the dominant porphyritic felspar 
being plagioclastic, and an increase of iron ore in the 
groundmass showing itself. The small felspars of the 
groundmass are often minnte1y granular or allotriomorphic, 
but where prismatic they show straight extinction, which 
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may mean sanidine or oligoclase. The porphyritic felapal's 
are large and scattered; zonal structure common. A large 
orthoclase crystal, giving a section parallel to the clino· 
pinacoid, showed a characteristic extinction angle of 22°~ 
The hornblende is green, basal sections brownish green; 
extinction angle about 140

, and the absorption that of 
catapbOJ'itic hornblende, fJ;;> 1:;';'" a. 

The preceding form a complete series o{ a unique set of 
rocks so far as Tasmania is conceJ'ned. To the geologist 
they are important as being the youngest matrix of gold 
in the colony. The trachytes appear to have shed thE> 
gold which has been won on the allnvial field at Lyming· 
ton <.U1<l found in the gullies on ~It. Mary. rrhey are in 
places veined with quartz, but it is not at all clear that the 
quartz itself is auriferous, and the veins 11av(' not tIlE' 
chal'Ucteristics of true fiSSUl'('S, We have seen some sand 
collected from a creek about a mile back fl'om Little 
Oyster Co"Ve towards Port Cygnet, which contains flaky 
gold. more 01' less waterworn, with llumerOllS mplanite 
garnets. zircons, and small Cl'ystals of sphene, It i~ a 
sand which is evidently the uetritns of the gal'netiferous 
trachytes, and the occurrence iu it of gold associated with 
the minC'rals just named supports tho idea that the­
trachytps al'e the source of the gold throughout the whole 
province. There is nothing intrinsically inconsistent in 
the OCClll'1'enCe of gold in the quartz veins of tJ·acbytes. 
It is found in various parts of the world in mnch younger 
trachytes and andesites than these, though the gold· 
beal'ing reefs in the rest of Tasmania are of older date 
and traverse Sil urian slates and sandstones, But, so far as 
we can see at present, th'ere is no trustworthy evidence to 
show that the Port Cygnet quartz veins are auriferous~ 
while, on the other hand, there is some reason for believing 
the trachytes themselves to contain sparingly disseminated 
gold, especially where they are silicified and brecciated. 
The miners aI'e pursuing the right course in selecting 
these tuffaceous and siliceous zones for exploration~ 
Unfortunately the mining work which is being carried on 
has not so far proved the existence of the precious metal 
in the matrix in anything like payable quant\ties., 
Whether the gold has been concenb'ated anywhere to a 
greater extent than in the parts hitherto exploited, remains 
for future search to decide. The pyrite in these rocks has 
80 far proved nOll-auriferous. 
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CONCLUSION. 

We have abstained from referring to several additional 
minor varieties of trachytic rock which we have collected, 
and which differ slightly from the foregoing-, but their 
minute description in this connection would serve no 
practical purpose, and we doubt not the discovery of 
further types will reward the diligent collector. The 
results of om' enquiry may be conveniently summarised 
as follows :-

1. All round the arm of tbe Huon, known as Port 
Cygnet, there is an extensive development of pOl'phyritic 
rocks, which are phonolitie or soda-trachytes containing 
hatiyne, aegirine, analcime, and cataphol'itic hornblende. 
Some of these furnish the finest examples of orthoclase 
ielspar crystals to be found in the island. 

2. The trachytic area extends to Little Oyste,· COTe on 
the N .E., to the N. of Lovett as far as Sugar Loaf Hill, to 
the S. of Lovett as far as Lymingtoll and the Huon, hut 
requires further exploration beyond these limits. 

a. The trachytes are lava sheets contemporaneous with 
P~rmo-Carboniferous sandstones and mudstones. 

4. Associated with these trachytic lavas and their tuffs 
are allied plutonic and dyke rocks, also of a sodie nature; 
viz., alkali-syenite (containing elaeolite) and hatiyne· 
aplite. 

5. There is an interesting development of mclanite· 
gat'net in the trachytes and syenit~. rrhis garnet seems to 
run through the whole serips, and is a constituent of the 
aurifeJ'ous sands of the district. 

G. The dark green rock of the locality described in tho 
older literature as "metamorphic," and looking such to tho 
naked eye, is shown by the microscope to be rogirine· 
trachyte, full of minute acicular crystals of the green soda 
pyroxene regirine. 

7. Gold has been found at Lovett, Lymington, and Little 
Oyster Cove, mostly alluvial, a minute quantity in ,'iitllJ. 

It is highly probable that the allnvial gold has been 
derived from the trachyte, disseminated therein in small 
<luantities. The few quartz veins in the trachyte do not 
seem to have collected this gold to any special extent, 
though what gold has heen found in the matrix has 
-occurred in their neighbourbood. rrbe quartz is so closely 
associated with, and banded with, trachyte that the assay 
results are inconclusive. Appearances are ag-ainst these 
<luartz veins being true lodes. 

8. rrhis highly interesting, thoVgh small, peculiar petro­
graphical province is a purely local one, confined, so far as 

• 

• 
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we know, to this part of rrasmania. Ita unexpected dis· 
"overy may be placed to the credit of the young and 
expanding science of microscopical petrology.· 

• Since writing the above we ha.ve seen Prof. Rosenbuscb's new work 
on the Elements of Petrology (Elemcnte der Gestein~ehre. 1898), in 
which he groups the traehyt.es and quartzless porphyries (orthopbyres) 
in ODe family. He says, (pp. 265-6), .• Orthopbyres differ from tmchytes 
only in their greater age and consequent inferior preservation. viz., in 
the more frequent red and brown color, diminished porosity of the 
ground-mass, dull aspect of the felspars and extreme decomposition of 
the colored constituents. Freili orthopbyrcs cannot be distinguished 
from trachytes." Referring to the sanidine in orthophyre!!, h e adds. 
(p. 266) :-" In the quartzless porphyries sanidine has mostly, though 
by no means always, surrendered its glassy habit, and possesses the 
habit and often the red color otorthoclMe," 



. 26 ON HAUYNE-TRACHYTE AND ALLIED ROCKS. 

. . 

. EXPLANATION OF PLATES. 

FJO. l.-Section of trncl;1yte showing zoned crystal of orthoclnse~ 
Mount Mary, fuv. Lovett. X nicols. X 16. 

FIG. :2.-SectiOh of melanite-trachyt,e with zoned crystal of 
melanitc-gnrnet. Cleary's'HilI, N.\V. of Lovett. Plain 
Ijght. X 16. 

Fl(;. a.-Section of' houyne-aplite or hniiyne-trachyte dyke rock, 
with large Carlsbad twins of sanidinc carrying included 
crystals of hauyne. GroumJmass = crystals of green 
augite ami haiiyne with allotriomorphic orthoclllSe fel­
spar. From Port Cygnet. x nicoli'!. X 16. 

}~w. L-Bectioll of trachyte from back road, two miles :S."', ot'" 
Lyrningtoll. 1Jorphyntic cTl'staJs = su.nidine in Carls­
bad twin~ and zoned, plagioc usc, green hornblf'nde and 
augite. x nicols. x 16. 

t 
• 

FIG. 5.-~ection of' haiiyne-trnchyte from J .. ivingstone Hill, ~ .E. ~ 
of Lo\"ett, showing hLrge porphyritic ~Ilniditle~. The 
dark hf'xagon on the left:. repre:,ents IIlclllnite-garnet i 
the smnller (:rystaI below it is green u.ugite. Surround-
ing these two crystals are small forms of haiiyne. 
X nicols. x 16. 

]"10. G.-S('Ction of' green aegirine-trachyte frolll heach S. of 
I .. ovett. Porphyritic ~anidine amI augite. Groundmu.s~ 
= rods of pale groon acg-irine and prisms of sanidine 
with fluxion structure. Plain light. X 16. 

FJOt:. 7 AND S.-Megascopic photograpils of dull tu.bular ortho­
elttse (decomposed sanidine) crystals in haiiync-trachyte 
on Livingsfone Hill, N.E. of Lovett. Naturnl size. 
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