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ON TH~~ F']<;LSITES AND ASSOCIATED HOCKS OF 
MOUNT HEAD AND VICINITY. 

fly W. H. TWELVETREES, F.G.S., AND W. }-'. PETTERD,. 
C.M.Z.8. 

• 
ARSOCI A'rED with the schists of Mount Head fine! district 
an" SOUle obscure igneous rocks, siliceous in nature, com­
pact in A'I'ain, often slightly schistose, which are what the 
field geologist calls felsites or feI.tones. These terms. 
however convenient, llE:"ed explanation, for in different 
countriel::! they carry different lneailin~. In Germany the 
word feI"ite (0'· micro-felsite) is applied to the compact 
homog(,I1Pons-looking groulldma~~ of quartz porphyrie-s .. 
These porphyries are the acid Tolcanics of pre-tertiary age. 
In Bngland, on the othet' hana, felsite designates the rock,. 

• not it~ gl'oundmass merely. If the petrograpbers of each 
counu'Y could throw over the historical significance of 
Uwir terJllS and come to some inter'national agreement as 
to rock nomenclature and thp meaning to be attached to­
wl'ms, much of the present deplorable confusion would 
diAappeal', At present the discordance is cOllsiderable_ 
'rhe follo\ving extracts sel'\'e to indicate the English 
usage :-

Cole.·-Quttrtz-felsite=Eurite=" the nne-gruinf'd lind compact 
formK of granitf'." .\ Fel~ite i~ lila difierl'lltiy used by different 
wntl'rs that its reputation as Ii. rock name iR ]ost." 

llatclt.t- Felsite=" the acid qU.lll'tzo-felfoIpathic lH.vtt.~-the devi­
trifipd rh\'olites and ob8idialllt." 

1IIttl~.t-Fel~ite=" devitritied obsidian~ and pitchstones. FelsiteIJ. 
are lIot exdu!I'ively devitrified rocks j iu sollle Ca.seA tbey occur 
I1H dykp~ ltnd then-.p\)roximatf> to tile micro-granites or granD­
pilyrt' :O{ ." <.Jmirtz-Je ~tt:'="ttJ>ovhJre3 of def'p-IC;I(>8ted granite 
1ll111':<e!'o (El \ran grollp).·' 

Harkt'r.~-Febrite~=" acid jntrurive~ . The nalll~ 'feI8ite,' or if 
('olltttining (>vidt'llt phf'l1ocry~t~ of (/uartz, \ quartz~feJ8ite; IU13 
\)eell apphed in thi .. country not Oil y to thof!.e rocks but .~ 
to mtllly \'olcanic rocks (acid u.nu intermedi&te), and their ttage' 
lack8 preci8ion laud 8ignificttnct>." 

• Aid" in Practical Geology, 1893, p. 2Ul. 
+ An Introduction to the Study of Petrology, lilOl, p. M, 
t Glanites aud Greenstones. p. 15. 
§ Petrology for Students, 1897, p. 100. 
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ON FELSITES L"'D ASSOCIATED ROCKS. 

TMll.·-Acid rocks= " Felsite, EuTite petro~iJex. These tl'rlll~u.re 
pJ1lCtically synouymoui'. Tht'y have I .... ell u.pplif"d to compact 
stony rocks, the mineralogical compo~ition of which cu,nnot be 
ascertained by examination with the nake<1 e)'e or with a lens." 

.JtU. Geikit'.t-(~uu.rtz-lelsite=Quartz.porJlhJry. II lu thi:;l rock 
we have it. cOmptLCt groundmas~ of fpl.~lItic matter, through 
which are scattered rnecroi'copic or micro.!iCopic crY:-Itti.ls or 
crystallille granules of qllli.rtz tt.lld orthoclH.~(,. . . . . • 
It st'ems probu.lJle that micl'o-felsitic mnttf'r ii'l i'iimply the result 
of devitritictt.tion of a glui'isy bttse." 

.Sir A. Geikie·t-Felsite (telstone.) "O"igintt.Jly vitrl"Ous hwaIC 
like thfl rhyolites, uut which htt.vl~ undergone cOllIpiett' devitrifi­
(:Iltion, though frequetttly th~ perlitic, spherulitic, llnd How 
8tructurp8." 

Teall. §-Acirl intrusives=felsopltyre, gl'ltlloJlhyre. micro.-gnlOit.e. 
Acld volCttnic=devitrified rhyolites, ob .. idlanll, llnd pitcll!~tonee. 

Th ese samples show that, what with aciJ inh'usives, 
:acid volcanics, ehans, devitrified ol>~idians and rhyolites, 
granophyres, micro-granites, ql1al·tz-felspathic laval:i and 
the rest, the term has come to mean nothing more jJl'ecise 
than a compact ancient acid rock. Hence BOlDt" petro­
graphers abandon its use aitogethel', and parcel out the 
Tocks covered by it, some among the ancient I'byolites, the 
rest among micro-gl'anites. 

A different nomenclatUl'e is adopted in Germany. This 
family is included by Rosenbusch ill Liptll·ites and quartz 
lX'rphyries. In his recent work II he &'y" :-" Th,' <lirfer­
.ence between lipal'ite and quartz pOl'phyry is one of age: 
quartz porphyries are pretel'tial'Y palleo-volcanic::;, liparites 
are neo-volcanic tertiary rochs, consequently YOllug quartz 
porphyries." He defines them as effusive rocks of normal 
granitic magma, and dividf's them into two sections, viz., 
{a) microgranitic and granophyric quartz pOI'pnyries, 
(b) felsophyric and vitrophyric quartz porphyries. Under 
-different names we see there are still two main groups, the 
microgranitic and the rhyolitic; though, as they are both 
.ci8aled as effusive rocks, we cannot carry out any exact 
<»mparison with the English usage. 

It is accordingly necessary to explain the sense in which 
we attach names to the Tasmanian rocks. Whilt:' the 
particular name has a certain importance, it is equally 
important for us to understand the rocks to which it is 
applied. Seeing that quartz porphyry is so widely UlIed 

• British Petrography, p. 291. 
t Outlinee of Geology, 1888, p.p. 152-1 53. 
t Text Book 01 GeoloiY, 189::1, p. 161. 
§ Bl'ltish Petrography, p. 290. 
JI Hlemtmte der Gesteinslehl'e, 1898, Ji. 239. 
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in England for compact granitic protrusions, we propose 
to confine the terms felsite and quart~ felsite to devitrified 
acid lavas. The term quart7.r'"keratophyre is applied to the 
same rocks when containing an alkali-felspar rich in soda. 
Keratophyre, the syenitic equivalent = soda felsite: quartz 
keratophyre = soda quartz felsite. This terminology can 
be correlated with Rosenbusch as follows :-

Here defined. Ro.mbv.sch. 
Felsite. Felsophyre felsite roe:k. 
Quartz felsite. Fel80pbyric quartz porphyry. 
Kemtophyre = Soda felsite. Kemtophyre. 
Quartz-keratophyre = Sodo.- Quartz.keratophyre. 

quartz-felsite. 

The groundmass of felsites is characteristically felsitic. 
What felsitic matter really is has occasioned much discus­
sion among petrologists, and a definite resnltean hardly be 
said to have been yd attained. The compact groundmass 
irresolvable by the naked eye or the hand lens is often 
resolved by the microscope into an intimate aggregate 
of minute crystalline-granular qual'tz and felspar, giving a 
confused speckled appearance between x nicols. 

When the component individuals of the aggregate become 
more minute-and indefinable, the groundmasa is what Rosen­
busch calls Ct·ypto-crystalline. This is the felsitic material. 
And, following the process of resolution still further, we 
arrive at the ultimate isotropic vitreous base, But more 
frequently further resolution discloses a minute aggregate 
of isotropic granular or flaky material which we assume to 
be a devitrification product, though this is mostly not 
susceptible of proof (miscro-felsite, Rosenhusch). From 
Vogelsang's researches it is probable that this micro-.felsitic 
material is no lpnger a mechanical aggregate of quartz and 
felspar, but an independent silicate. (!:lee the lucid exposi­
tion given by Rosenbusch, Mass. Gest., p. 668.) 

Under such conditions it is not wonderful that the 
Mount Read rocks, masked by great geological age, and 
distorted and minet-alogically reconstrncted by intense 
dynamic metamorphism, should prove puzzling to the 
geologist. Their felsHic nature is often obscured hy green 
colonration due to tbe free development of chlorite, which 
gives a very different appearance from that of the light 
coloured hall.Binta-like aspect of so many of the more typiCIII 
felsites. It must be premised that the rocks not only occur 
in the Zone of the West Coast argillitic and phylIitic 
schists, but have themsel ves heen affected by the forces 
which prodnced the foliation of the schists. Hence they 
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have a more or less banded or schistose appearance, though,. 
owing to their greater hardness compared with the slates. 
they are not foliated to anything like the same extent. 
The effect is often only shown by obscure banding or 
streaking, while elsewhere there is a mOfe decided approach 
to schistosity. Sometimes a few reddish porphyritic fel­
spars are discernible, but as a rule the rock has a streaked 
reddish and greenish flinty aspect, as if the original 
porphyritic crystals had been rolled out and their material 
diffused. The colour of different varieties, however, varies 
a good deal, ranging from yellowish white to reddish. 

Specific Gravity. 
Teall states the sp. gr. of felsites and liparites as ranging 

from 2· 53 to 2' 7. Our determinations of the Mount Read 
felsites, comprising numerous selected specimens, are ;-

2'6,2'62, 2-63, 2'65, 2-68, 2", 2'74. 
The specific gravities of the Lenne-porphyries of West­
phalia (Keratophyres and Quartz Keratophyres) given in 
O. Mligge's important pap.,- may he usefully compared. 

Qu&rtz-keratophyre, 2-648, 2'654, 2-6.7. 
Felso-kemtophyre, 2'62 (non·schisto88), 2-638, 

2'74: (high sp. gr. due to chloritt'), 2'65, 2'75. 
Also those furnished by Rosen busch :~ 

Keratophyre, 2'611,2'617. 
Quartz-keratophyre, 2'709, 2'647, 2'020, 2'64 

2'634, 2'614, 2'632, 
The specific gravity of the Tasmanian felsite is consequently 
quite in accord with what has been observed elsewhere. 

Intrusive or E.tfusive. 
The relations of the rocks to the argillitic metalliferous 

schists are far from being definitely established, and require 
close working out over an extended area. Owing to the 
densely timbered country and paucity of serious mining 
operations, this is a task of extreme difficulty. All that 
has been doue hitherto has been to notice the fact of their ­
occurrence here and there, especially where the country 
has been cleared a little for mining work. On the north 
side of Mount Read on 'the North Hercules, Earlen, and 
Console sections, this rock is prevalent, sometimes as a 
greenish flinty schistose or fissile felsite, and towards the 
bottom of the track going down to the Ring River valley 
in abrupt massive clill's of a green and reddish streaked 
compact siliceous felsite. It has here the appearance of an 
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intrusive mass, but this may be with equal probability the 
~expo8ure of a thick lava mass. A common characteristic 
-of metamorphosed felsites and their tuffs in schist areas is 
the indefinable nature of the boundary line separating them 
from the schists. This seems to be the case in this region, 
and is a fact in support of their contemporaneity. 'Ve 
have seen the same felsite in the shaft at Mount Black 
Mine, and still further north on the Tasmanian Copper 

'Company's property between Rosebery Township and the 
Pieman River. }I'urther south, too, it occurs in the direc· 
Uon of Red Hills and Mount Darwin; and a very coarse 
granular chlorite-stained variety of the same series is found 
on the White Spur between Moore's Pimple and Mount 
Read. This zone therefore extends in a N. and S. direc­
tion for about twenty miles, while E. and W. its breadth 
is comparatively smalL The zone of felsites seems to 
mark the upturned edges of sheets of lava roughly parallel 
with the axis of the present West Coast range. These 
lavas were probably geologically contemporaneous with 

.the argillaceous sediments now converted into schists, and 
with them were folded, crumpled and rolled out into the 
schistose, banded cOllditions in which we now find all the 
rocks of this belt of country. At least this interpretation 
is the one which seems to us the most feasible in the 
present state of oUr knowledge of this difficult piece 
..,f country. 

1'heir·,'elations to the Ore Beds. 

1'his fact confronts us: Whenever the felsite apperu's in 
·tunnels driven through the metal-bearing phyllites or 
schists, ore is no longer found i the felsitic rock is barren . 
. The occurrence of a band of this felsite in an aelit is 
suggestive, at the first blush, of an intrusion j but the 
absence of sharply·defined walls is against the idea, and it 
can be explained quite satisfactorily on the supposition 
,that it is an intercalated sheet. It cuts off the ore simply 
because the ore is not contained in a lode fissure, but has 
been deposited by a process of segregation, or has replaced 
the original rock by met380matic substitution. The ore 
bodies on Mount Read form lenticulru' masses in the 
argillitic schist, parallel. with the plane of foliation, and 
Alisposed at irregular intervals in directions parallel to each 
other. The deposition took place probably subsequently to 
foliation, judging frolll the parallelisms with the enclosing 
schists. This is Been on a small scale in some of these 
..mines, where the ore follows a minute arching and folding 
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of the schist without dislocation. Thee. lenliealar _ 
have been looked upon .... """",pUODII of miDerai a100g 
crevices or lines of weoolmeao in the rocIr.. h ia rathor 
difllcnJt to imagine ... vitifto of the required oiJ!e elliatillg 
in the rock in readin_ for filling np with mineral; bat 
there is nothing improbabl~ in suppoeillfJ the ,.niug pi ...... 
of the schiote to be the 6ret cbannels few the precipitation 
from oolutions of their metallic conient&. The prOCM8 
of replacement might then Tery weU etart from u.-. 
channels and remOTe the country rock on either Bide, 
I .... ving ore ill ito place. The BUfll!"8tion !hot the lenticmbor 
ore bodiee represen t old lake bottomo ... not the teootimOllY 
to 8Upport it wbich con be adduoed in lovor of the __ 
matic hypotheeis. Tbe sulphidee of the Rio Tinto · MiDe 
in Spain wbich have been appeoled eo are mostly bodi ... 
filling 688nres which oeparate sIateo and intnoaive quartz 
porpbyry; and it iB only iroa ore lying in horbontol beds 
of miocene age .. ith plant remains whielt .... be referred 
to K oedimenlary origin. Th_ oondiU- are not com­
parable with the mineral zoo... on )loon. m.cl< and Read. 
Here !he ore bodiee follow the dips and foliation pIauee 
of the enciooing schiote whicb on )loomt Read dip _Iy 
at a higb angle with a strike from 10" to 20" W. of N. The 
lenticular forms of these bodi ... are s~Te of replaoe­
ment having gone on pari pmou "ith the operation 01 a 
oolvent. They 'liffer from true lodes in always being 
found conformable to the snrrounding schist, and from 
botb 688ure and segregation veins in having no gangue or 
matrix different from tbe couptry rock. The foliation 
planee have apparently served As . initial channe'" for the 
mineralised oolulions which allacked and removed the 
schist on each side, and left their mineral contents in sitlj. 
It is obvious that in such a proceea there would be a 
beginning: the atlacking solntion wonld attain a maximlUD 
of power and gradually decrease to a miDimum. The..-lt 
wonld be a lelUHlhaped body of miDerai. The qn8l!tion 
presents iteelf, are snch deposito as permanent .. irIle 
lodee ? Bnt this ia hardly the appropriate form for .uch a 
query. It wonld be more proper to ask, are these ore 
depoeito .. reliable .. the pile'- or tJIioQU of ore in irIle 
lodes? We know very well that, though miDerai veins or 
Jodee go down to apparently quite i~hle dep&bo in 
the eoorth's ernst, the COII1"I!6I of ore which they contain are 
incon8lant and irregular. A metolliferoos .... e I. fulJowecl 
by a barren one, or vice vn-"" Therefore, eo Institute • 
just comparison, we must imagine the pIIriiDp of the 
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HChist to cOL'respond with a lode fissure, and the lenticular­
ore bodies with the ore shoots in a lode. The depths to­
which tbese foliation planes extend depends (I) upon the 
magnitude of the anticlinal or synclinal flexure to which 
lile sedimentary rocks wel"e :mbjected, and (2) upon the 
extent to which the secondary foliating agency affected 
them. This form of deposit hm; an advantage over most 
l.Mxlies, in that there haB often been the opportunity for 
the formation of numerous OrE' bodies on parallel lines 
following pHrallel parting planes of the schist. The ore 
bodies come in and die out in these channels as ore courses 
do in a lode j and there is in I't~ali(y no mort> nOl" any less 
reason £01" timidity or deBpondency in exploiting either .. 
It will be noticed that on thit:l oupposition the ore was oot 
<ieposited in the beds oefol'e they were crusheel and 
foliated; cOI1Bequently, by simple exclusion and without 
further argument, the hypoUlesis that the lnetals were 
precipitated on ancient lake bottoms which have since 
been I~clised and tilted, fall~ to the ground as far as the 
Mount Read ore bodiel:i are concerned. To gain BOnle 
knowledge of the true Dature of the slate!:! and schists,. 
!lOme of the unaltered slate (a dark greasy variety) from 
Mount Read was powdered and h"eated in the test tube,. 
6rst with a cold saturated solution of citric acid, then 
be~\ted, but no effervescence took place. Subsequent boil­
ing in HOI. gave the same result. The non-metalliferous 
schist from the BUrne locality was subjected to the same 
treatment. ~me of this behaved in a similar maDner;. 
but another picce gave signs of th€' p"esencp of a carbonate. 
Tho microscopical test showf>u calcite. :::Hides of the schist 
in the tunnels of the Hercules :lIine sometimes show 
abundant calcite, occasionudy in a granular conditioo, a8 
if bl'oken up by earth rnovement~. That minor later­
moveluents have occurred is evidenced by the "greasy 
headings" in the mjnes. Thede are false walls, or parting 
phmes, wbere the rock bas been shlfted hy earth streos. 
Unuer the mic)"OtK:ope the powuered schist rel"eals its 
deri vation fl"OID the slate vtry plainly. Both consist of 
gt-.lins of alUlnina or aluminium silicate, witb a little quartL 
This schist is perhaps the most common on the Hercules 
group of sections on Mount Read. It is hardly a true 
schist, hardly even phyllite, which is a lustrous slate ... 
Argillite, or argillaceous schist, would perhaps be the most 
8uitable namt". There are, however, other deSCl'iptions on 
ilie range. There are clay slate., glossy with mica; th_ 
are true phyllites. There are siliceous schists, which bave 
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Te8uIted from the foliation of sandstones; and quartz 
""hists, probably from quartzites; and talc scbiRts, as on 
the Jupiter section, which must have bad a different 
9rigin trom the argillitic and quartz series. Talc schists 
are most likely to originate from pyroxenic rocks, hut 
nothing is known yet of the relations of the Jupiter rocKs. 
Micaceous schists occur, but not the tt'u€' mica schists 
o()f the gneissose Archrean series. At Cutty Sark, near the 
Pieman River, there is a dark, compact, granular rock, 
.of doubtful origin, which has been involved in the move­
ments of the chain, and received an impress of schistosity. 
In Cact, all through this zone of metamol'phism and Colia­
tion, no matter what kinds of rock, they have veen caught 
up, in the process of schist formation, their original chara.cters 
more or less obliterated, and a new stamp of rock structure 
impressed upon them. An exceptional occul'renCe in the 
""hist 7,one is the Mount Black lode at Roseb<>ry, which is 
.a banded true fissure lode containing gold, wolframite, bor­
nite, bismuthinite, chalcopyrite, iron and arsenical pyriw, 
.and black tourmaline. The occurrence of wolframite and 
tourmaline is noteworthy. Just south of this, at the SoUUl 
Mount BhlCk, is a dyke, black with tourmaline. The acid 
nature of this dyke and lode !Werns to indicate some con­
nection with the movements of the granite magl.utl in the 
West Coast area. This relationship natm'ally involvt'1:I a 
much younger age than that of the surrounding schists 
.and felsites. The tourmaline qnal'tz-pol'phyl'Y at South 
Reni80n Bell, the axinite at the Colebrook, and the Mount 
,Black fluor and tourmaline rocks, probably all belong to 
-one and the same eruptive phase. 

The schists are repositories of numerous minE'ra.ls aud 
-ores, which vary in the extent of impregnation to both 
extremes, inasmuch as theSE' are mOl'e commonly simply 
represented by a few sparsely scattered minute crystals 
and flakes of pyrites, often of a cupriferous tendency, with 
-occasional patches of galena and zinc sulphide, ~{ore 
.rarely these metallic minerals are fonnel in gl'eat quantity, 
fIOmetimes wholly replacing ihe substance of the rocks, 
until they assume the character of a dense mass of sulphide 
()re of enormous extent. It is such masses of miner.1lised 
.schist which are operated upon by the miners in the 
districts of Mount Reid and Rosebery. The cbange does 
not assume a general character, for often within a restricted 
area one or other of the copper, lead, ~inc sulphides 
preponderates j but, as a rule, zinc is present. At the 
"rasmanian Copper and adjacent mines the ore is practi-
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-<laIly that of a zino-eopper natore; at the Hereules the 
zinc-lead impregnation is the moo pronounced; while at 
the King River, the East Herenl ..... Red Hill., and others, 
the 0 .... is alm08t zinc t....e; and at the Mount Read Mine 
almoo all de!!reeo of admixtnre may bto obtained. A .maIl 
-qnantity of ...ooiated gold and silver i. very general, and 
in favourable localities for decom"""ition, where large 
JII8II8('OI of goaaan have formed, the precions metals have 
been obtained in greater abnndance, and have in one 
instance been worked by methoda common to the alluvial 
gold-miner. In the workings of the Hercules and tIonth 
Hercules mines, bunches of crystallised carbonate of man· 
ganese of g....at beauty are occasionally met with, and in 
the achi8tll of the East Hercules the ores of bismuth have 
been detected, while in the vicinity of Lake Dora cohalt 
minerals occur; but the ores of these metals are not by 
any means abundant, and are, as at present known, !Simply 

..curiosities of intereat to the min~ralogi8t, but of no practical 
value to the miner. 

The following is a list of the more important lllilwrais 
which have been detectetl :-

Arsenopyrite. Cuprite. Limor.itt>. 
A beolitts. Chalcocite. )f.lacbite. 
Azurite. Erythrite. P~ilnm*"l.ne. 
&rite. Pluori.... Pyri .... 
Bomite. Oalenite. P,roIUAite. 
Bismutbinite. GOethite. RbodocbroAiw. 
Ceru~te. UoW. Siderire. 
CbaIcopyri.... Hem.tite. Sp,,",ltori ... (Blende). 
Cobalur.. HlWIColite. Stibnitt>. 
Copper, native. Jamie80nite. Tetrahedrite. 

The Mount Read fel.ite does not app"ur to bave yielded 
.sufficiently to the foliating force to provide planes along 
which solutions could h-avel frtlely, or was not 80 easily 
attacked by the latter; hence it contains no ore bodies. 
This is not, however, a universal rule. A.t the Red Hills 

.an igneons rock, prohably felsite, occors, wbicb has been 
more strongly foliated, and, in a specimen received from 
the Government Geologist (.,.. Report on Lake Dora Dis­
trict, 1898, p. xx;.,) we noticed a decided illnstration of the 
replacement p~. A few felspar crystals remained 
unaltered, but tbe rest of the rock had been converted into 
hematite. But at the Mount Read min •• the ore is confined 
to the argillitic achista. The question arises, whether the 
proximity of the igoeous rock btoars any casnal relation to 
the ore in the achi8ts-has the eruptive rock in any way 

.stimulated ore deposition? An answer in the affirmative 
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would b,we a practical effect on Inining, as the discovery 
of felsite would indicate the pl'oximity of ore. The case 
of the white melaphyre- at Zeehan, which favoul';lbly affects 
the silver-lead lodes there, suggests the possibility of some­
thing similar ruling in the case of the Mount Read felsite. 
Bnt the two cases are not parallel. At Zeehan the lodes 
in question traverse the er uptive rock; at Mount Read the 
ore bodies are outside it. And it is difficult to see how the 
lattrl' would affect ore deposition in the schists, when, as 
appeul'ances indicate, the Ol'e was deposited subsequently 
to the foliation and metamorphism of both felsite and 
seh i~t. It is true that ore is found never very far away 
from the felsite. A ver y natural way of accounting for 
thit! is that schists and felsite are geographically associated, 
and form togethe)' one mountain complex. 

Age 'if Ill' Pl'l.<ilf. 
If OUl' interpretation as set forth above be correct, the 

geological age of rhe schisttl and felsite is the same for 
both. There is ]10 di rect evidence of precise age yet avail­
abl~. The schistl5 themselves in the vicinity of Mount 
Read are argillites and phylliteH, and occasionally retain 
in places lel:ls altered l'emnantt'l of !:;iate, but no fossils 
h'1\'e heen foond in them. The most l'ecent determinative · 
work dOIlE" in this direction is R. Etheridge, juno's descrip­
tion of Mr, A. Montgomery's collE"ction of Sil urian fossils 
from th~ limestones of Ze:ehan and the Heazlewood, Mr. 
Etheridgp says they" pl'esent both a lower and an upper 
Silurian facies, but with a preponderating tendency towards 
the lattf'r," He thinks" it is not improbable that they 
repl'l'Sent a series of beds hOlllot:1xially equivalent to the 
10\\,('1' portion of the upper Silurian,"· Judging from the 

, sncc~':;sion, the :Monnt Read and. :Mount l3lack schists are 
somt'what older than the Zeehan series, and are probably 
not youugel' than the lower Hilul'ian. But great ca.ution is 
nece:-; ... ary here, a;; the eviden('e is of a negative character __ 
The tt'st of superposition is ullI'eliable, as the persistent 
eastt'rly dip of the strata ou the west slope of Mount Read 
points to oVt'rfolding on a large !:leale, which has produced 
em invel'ted succession of the bedti, In any case, the felsite 
is much oldf'l' than any of onr known granite rocks. 

Def('I'minatiun of the Felsite. 
Anticipating for a moment tile results of our micro~ 

scopical examination, we may say that the predominance 
• D~ription of 0. small collection of Ta.&manian fOf!l8ils.-R. Ethe-­

ridge. jlUl. 

• 

• 

• 



• 

• 

BY W. H. TWELVETBEES AND W. F. PETTERD. 43. · 

of plagioclastic porphyritic felspars led us to suspect that 
the rock belonged to the sub-group of soda felsites or 
keratophyres (in their altered sheared form often called 
porphyroids). To avoid all chance of error, we sent samples 
of the rock to Professor Rosenbusch, who very k~dly 
favoured us with his opinion, as follows :-" Undoubtedly 
we have here strongly dynamically altered forms of the 
acid eruptive rocks~ The typical porphyritic· structure, 
the nature of the phenocrysts, the still recognisable fluidal 
structure, the nearly entire absence of dark constituents, 
the occasional spherulitic forms still recognisable in their 
replacement products (quartz, albite), all point with cer­
tainty to members of the quartz porphyry family, and, 
with great probability, not to quartz porphyry in the 
narrower sense, but to quartz keratophyre and keratophyre . 
. . . . rrhe rocks greatly resemble our German occurrences 
in Westphalia, the Fichtelgebirge and Thiiringen, and 
especially the occurrences in Wales. rrhese are the forms 
which in Germany were originally called pOl'phyroids and 
fiaserporphyries. " 

JfiC'i'U8copical characters of the Felsite. 

As the aspect of the rocks differs in the field in different 
parts of the same mass, so their microscopical structure 
varies to an equal extent. Sometimes they are typically 
porphyritic, though the crystals are never very large; or 
the porphyritic crystals are set so closely together as to 
resemble somewhat a plutonic rock-like granite; or they 
are broken and mutilated, giving a fra~mental'Y appear­
ance to the l'ock. The mineral constitution, too, varies. 
There is a Bet in which quartz phenocrysts accompany 
those of felspars, and another series from which they are 
absent. Nevertheless, despite all these variations, the 
observer recognises that he is looking at one and the same 
group, the acid and the sub-acid eruptives. 

rrhe mineral constituents of one or other of the members 
of the group lllay be classed as under :_ 

&.entia!. AC<JeIlSOry. 

Orthodtts{'. Magtlf!tite. 
Oligoclase ? 
Albite. 
Quartz. 

Secondary. 

Albit~. 
Cbluritf'. 
Epidote. 
Sericite. 
Calcite. 
Limonite. 
Sphen~. 
Zoisite. 
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'fhe changes are all rung on these minerals, the SecOllw 

.dary ones replacing or obscuring the essential constituents 
in varyi ng degrees. 

In addition to orthoclase, a felspur of the alhite or 
oligoclase-albite series appears as a porphyritic constitnent, 
and is sometimes very abundant, bf>coming the IlJ'evailing 
£elspru'. This shows us that these are not the ordillary 

,orthoclastic felsite •. 
The material upon which we have founded these pre­

·liminal'Y microscopical studie::l comprises an extensive 
sel'ies of rocks collected from Mount Read, ou the !:it-ctiolls 
owned by the South Hercules, North Hercules, East Her­

-cules, Crown Hercules, and Ring River Companies, from 
'ripperary Creek on the west side of Mount Read, from the 
White Spm' between Dundas and ?\fount Hamilton, from the 
Tyndal Track and Creek soutb of Mount Read, from tbe Red 
Hills east of Mount Read, froll }loullt Black and the Tas­
manian Copper Company's propeJ"ty nol"th of Roseb('r~~ , &c. 
The following micro. defails will lw o( intel"t':o't to 
students :-

We note that in the porphyritic types on tht' Xorth 
Hercules section the felspars baye a hahit of collecting in 
nests, and there is a good deal of watt'l"-clear ~econdary .(If 
feltlpar surrounding the phenocrysts. The vllt·nocrysts 
float in u matrix of this secondary feh;par, with which 
calcite is sometimes associated. C.u·l!:lbad twins lIIay be 
often seen hent by uynamical stress, and strongly !:'eriti-
cised. In the more granitic or crystalline forms, on this 
property, there is abundant qnartz, which often has a 
fragmentary aspect. being in all sorts of irregular shapes. 
Hexa11edral forms are rare. Borne of the gl'UinH are 
embayed; others are stretched, cl'ackt'\l, or hroken. Strain 
shadows are frequent: minute fluid Cf.lyitie8 present occa-
sionally. Between the felspars there is a good dl'i.d of 
bright greenchlorite. Sericitic streaks CW've between the 
phenocrysts; this lllay repre8ent original flow l'itructure. 
The rock on lhe White Spur is a col1ntel'(JaI't of that of the 
NOl·th Hercules. The crystalline form is the dOlllinant 
type. }'l"agmentary deformed quartz frequent. Schistose 
structure marked; the line. of schislosity bend round the 
unyielding quartz grains, causing a stl"eak~' appeal'ance, 
and probably marking former fio\\" lines. The ordinary 
porphyritic form of rock also occurs on the \Vhi te ~pur. 

In the keratophyre of Tipperary Creek the felspars are , 
sb'ongly sericitic, and the rock is veined with albite. This . 
felspar veining occurs also in the same rock at Hed Hills, 
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in which there are Tather peculiaI' nests of albite crystals. 
The keratophyre he"e is rich in bright green chlorite. On 
the Tyndal Creek thpl'e is a ratlH'J' fresh keratophyre, with· 
a good deal of chlorite. On the track to Mount Tyndal the · 
felsite is much epidotised; some of the Carlsbad twins have 
one half replaced by epidote, and chlorite is developed 
abundantly. The felspars of the keratophyre in tile Ring 
Hi ver adit have been replaced by aggregates of secondary 
albite and qnartz: the crystals of feispal' here have sectiop.al 
fit-Ids very chal'acteristicof keratophYl'es. There is a kerato.­
plryre on the Crown Hercules D'tel'lying the ore body, with 
Blate on both side,. At the Mount Black mine the shaft is 
in kPrstophyre, identical with that of :Mount Read. 'fhe 
porphyritic felspal's are here, too, sllrJ'onnded by secondary 
felspathic growth. Further north, on the Tasmanian Coppel"'" 
Company's pl'operty, there is a band of-felsite in the lower 
aclit 40 feet wide, in 'which the few felspari3 are broken up 
into aggregates of secondary albite. With reference to the 
grolmdmass of these rocks, Profe8&ol' R08ellbusch writes to 
us :-" ~othing is left of the original groundmass j it has 
been converted into sericite, quartz, and albite. The newly­
formed albite felspar can be distinguished quite easily from 
the older phenocrysts. The chlorite indicates original 
pyroxene rather than biotite." 

Summru.'ising the aboTe, we have here the characteristics 
of felsite and quartz felsite, and especially of keratophyre 
and quartz-keratophyre. The rocks have a compact quartzo­
felspathic (felsitic) gronudmass, with quart" and orthoclase 
and albite phenocry!;ts, sometimes distributed sparingly, at 
other times so crowded as almost to lose the porphyritic 
stamp. In the typically porphy,·itic varieties are altered 
spherulites and signs of flow structure. In a word, these 
are ancient, now devitl'ified, lavas of the alkali-granite and 
alkali-syenite families. The quartz keratophyres are the 
granite volcanics j the keratophyres are of syenitic nature. 

'rhere are no plutonic masses in the neighbourhood with. 
which we can connect this series of lavas.- The syenite, 
which occurs in boulders north of Rosebe.ry, has not been 
found in sau: and the granite at Heemskirk is of younger 
date. There is some pegmatitic granite 011 Jolly's section 
at Lake Dora, which microscopically appears fresh and 
post-Silurian. The mass or dyke of syenite porphyry at 
Lynchford is evidently of great age. The mechanical 
deformation of its crystals indicates that it was subjected 
to the same earth movements as the slates; and there is 
consequently a likelihood of it being quite as old as the 
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felsiteB. The long line of felsire, with its axial direction 
parallel with that of the West Ooast range, shows that below 
that area, in Silurian times, there must ha.ve been a corre­
sponding plutonic body of rock, which the vast period of 
post.Silurian denudation has not been sufficient to uncover. 

Mo'. lV. F. Ward's AnCtZysis 0/ Q"Ctrtz-lreratophyre/rom 
tlte North Hel'cules Sectiun, .'\fuunt Reali. 

Professor Rosellbusch suggested to us that a cbemical 
analysis of this rock was highly desirable, in order to 
confirm the resulte of optical examination. This analysis 
has been made by Mr. W. F. Ward, Government Analyst, 
who states it as follows :-

Constituents. 
SilicQ ............. ········ 
Alumina. ................ . 
Oxide of iron .......... . 
Lime ...... ... .... ········· 
~b,gnesio. .............. . 
Potash ...... ........... . 
Soda .....•.... ·· ·········· 
Loss at red bf':ll.t , ..... . 

Per cent. 
75'73 
12'70 
2'25 
2'00 
v-60 
2'04 
3'48 
1'20 

100'00 

From the above it will be seen that the reference to 
.quartz-keratophyre is fully sustained. The percentage of 
silica shows it to be an acid eruptive, while the excess of 
sod. over potash indicates the keratophyre group. 


