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RE?03.T ON C.citlEi'fT 11ATERIALS Iii THE BBAC()H~FIBLD 

AN}) F.uO·iIERY GUL~,Y DI STRICT. 

INTRODUCTION. 

It has been known for many years that enormous 
quantities of highgrade limestone exist in the Flowery Gully 
and Beaconsfield district. The limestone has been usedfor 
flux in connection with the iron smelting operations and also 
burnt for quicklime at several localities. At present two 
kilns in operation and producing considerable quantities of 
quick-lime. Naturally attention has been givento the 
possible utilisation. of the limestone for the manufacture of 
cement, and inv3stigations were carried out with the object 
of locating devosits of clay or other suitable material to 
mix with the limestone. 'J'hese investigations were limited 
in area and scope and were only partly successful. Accordingly 
the present eX3J1lination of the district was undertaken in order 
to locate, if ,lossible, suitable clay, shale etc. to mix with 
the limestone as attention has recently b .. en directed towards 
the erection of cement works. 

LOCATION Al1D.ACCESS. 

The Beaconsfield and Flowery Gully district is 
situated on the west side of the River Tamar near the 
junction of its estuary (Port Dalry.ple) with Bass Strait 
which separates the northern port:i,c)l1 of Tasmania '::rolll 
Victoria. 

The most convenient means of access is from the 
ci ty of Launceston v,hich is si tuate.d at the head of the 
::iiver Tamar. Launceston is the Jort of call for inters"Cate 
passanzer boats from iJelbourne and is also the centre of 
the railway system of the State. A first class motor road 
connects Launceston with Beaconsfield (26 miles) and Beauty 
point (29 mileS) and there is a daily service of vassenger 
and goods ca"-'s both ways. Flowery Gu.i.ly can be reached by 
a good motor road from Beaconsfield, four miles in length, 
or I;lOre directlJ from Launceston via 3xeter and 'i{inkleigh. 

Beauty 20int, the p.:esent deev-water port of the 
Tamar, is only th:cee ,;;iles from Beaconsfield. Ocean-going 
steamers to and from Gre"t Britain etc. call at Beauty .i:'oint. 

The district is generally of low J.·elief as '-Jill 
be seen from the Geological Sketch ;.Iap accompanying C;lli s report. 
The greater "",art of the country in the vicinity of Beaconsfield 
dOeS not e":ceedOC feet above sea-level, and similar 
altitudes are maintained along the course of Johnson's Creek 
as far inlanu as Flowery G·ully. Caobage Tree Hill and Dlue 
'rier ri se to al ti tudes of about 500 feet above the sea. T[le 
Blue ?eaked Hill (1150 feet) and the hills between :B'lowery 
Gully, \/inkleiGh and Hohlell (130C feet) rise Ceo G.ceater 
heiGhts. 

The wilOle of the drainage flows into the Iii ver 
1'amar b.)' ;neans of several major streams. The lar:;est stream is 

• the .iupjJly River which o(;curs to the south of the area 
investigated, but some head-water tributaries of wilich rise 
in the vicinity 01 ·;\,inkleigh. Tile main stream rises near 
Frankfo"-·d and flows in a General north-easterly direction to 
join the Tamar near 3xeter. .Anderson's Creeli: drains the 
weste:;:'n jJortion of the district and flows in a northerly 
direction into the West arm at York Town. The Greater part oi' 
the district is drained by the Middle .Arm or Blyth's Creek 
and its tributaries. The lllOst important of these tributaries 

i 



F 

-2-

are Johnson's Cree, Blyth's (or Limestone) Creek, and Owens 
Creek, all of which unite to the west of the Gorge between the 
Cabbage Tree Hill and Elue Tier. The country along the course 
of Johnson's Creek is knovm as Flowery Gully. Sassai'ras Creek 
is another il:lportant tri butar which drains the area to the 
east of the Elue Tier. 

GEOLOGY. 

A large number of rock systems and formations of 
different periods outcrop within the district. The oldest 
rocks are the schists of Pre-Crunbrian or Proterozoic age 
which occur to the immediate west and south of the district 
examined. Succeeding these the oldest rocks within the 
district examined are those of the Cambro-Ordovician System. 
To the west of the district and near the Blue Tier, these 
have been intruded by Devonian basic and ultrabasic rocks 
(now serpentinesed). Succeeding all the above and overlying 
them, the Perrao-Carboniferous sytltem occur. 

Upper lliesozoic diauase intrudes the abo'Te 
formations buy is not largely developed within the district. 
Lower Tertiary sediments occur on the flat country to the 
east of Beaconsfield and also in the deep land at the foot 
of Cabbage Tree Hill. Tertiary basalt is represented by a 
flow or floVis in the vicinity of Beauty Point., Uper 
Tertiary sands and gravels cover a large area of the surface 
to the North and North-iiest of Beaconsfield. Hecent alluvium 
occurs along the streams and around the sho,ces of the Tamar 
River at some localities. 

A geological sketch map based on the land and 
mineral charts of 'the district is attached to chis report. 
'rhe greater part of the area shown was examined and mapped 
by the writer, therremainder being taken from the map 
prepared by Loftus HiLls in 1922. 

(a) CALJ3:aO-O;mOVICIAJi. The rocks of thi s system 
cover a large part of the area under review and are, economically 
the most important developed in the district. The auriferous 
quartz lodes of the Beaconsfield district occur in these rocks, 
and the beds of limestones and slate are imlJo.ctant raaterials in 
the manufacture of cement. 

The rock t./pes comprising this sYJtem are slates, 
sandstones, grits, conglomeL'dtes, limestones, and types 

intermediace between the above. The general strike is 
north-west to sguth-east, and the dip is to the north-east 
at angles of 40 to 60°. Minor folds occur along the axis 
of Cabbage :i'ree Hill, but do not interfere greatly with the' 
general dip of the system. The sequence of the strata in the 
vicini ty of the Cabbage Tree liill has been determined by previous 
investig~tors from the information available in the underground 
mine workings and the creek and road sections. These differ 
but little and the latest by l.Ir. i/. H. Twelvetrees is given 
below with slight alterations. The section is taken in 
ascending order from west to east. 

:1 
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1. Lowest. Light-coloured saIl,dstones and quartzites. , 
2. Dcirk-blue and black slates to the west of I' 

Cabage tree hill. 
3. DaI'k sandstones, grits, and conglomerates on 

the top of the Cabbage Tree Hill and in the 
Gorge. 
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4. Grey and whitish limestone in 'rasmania and 
','Vonder Mines. 

5. '.lhite sandstone. 
6. Dark sandstones and conglomerates on east side 

of hill. 
7. Light-coloured sandstones. 
8. Bluish limestone. East end of Tas=aia Mine, 

East Tasmania Bare, Dally's United, Blyth's 
Creek etc. 

9. Dark grey and green slates. East Tasmania mine. 
10. Grey sandstones. 
11. Slates and sandstones. 

The section to the east of the bluish limestone is 
better seen going easterly from lJr. Dall;)" s quarries on Blyth's 
Creek and is as follows. (in ascending order) 

Bluish limestone. Dally's Quarry. 500 feet wide 
Slates with small beds of sandstones. about 1200 
feet wide. Somewhat calcareous on east side. 
Quartzite. 15 feet. 
White limestone or ]aarble. Old quarry on 
Sassafras Creek. 

Sandsto.nes and quartzites occur to the east of the 
above and outcrop east of Mittle Arm Creek, east of the 
Launceston Hoad. To the west of the Creek at this place 
contorted slates with a thin bed of limestone occur. The 
Cambro-Ordovician strata further east are obscured by 
Permo-Carboniferous anG '.l:Jore recent rocks. 

The s~e general sequence of beds has been found 
to occur on the Blue Tier as on Cabbage Tree Hill of which it 
represents the northern continuation. The blue limestone 
would then extend up the open valley of Sassafras Creek, 
northwards from Dally's quarry. It is stated th'Jt ;thi s extension 
has been more or less proved by shiifts etc. but this was not 
verified or otherwise. 

Considerably dificulty has al,lays been experienced 
in correlatinc the strata of the Blue Peaked Hill and 
Flowery Gully Vii th those of Cabba,,;e Tree Rill and the Blue 
Tier. The succession (ascending) from west to east across 
Flowery GullY':3. 

Iron-stained sandsto,les 
Blue limestones 
Slates and sandstones 
slates. 

This series terminate at Johnson's Creek on the 
south. The li;;;estone and slates should, if tile] continue 
further south, -oe found on the Blue Peaked Hill, but instead 
only sandstones and quartzites occur. These field relations 
"rove conclusively that a fault occurs roughly along the 
course (north-east to south-west) of Johnson's Creek where it 
continues to the nath-east would pass approximately through the 
saddle at the North end of the Blue Tier. As it is probable 
that the limestone of Beaconsfield and Dally's quarry extends 
up the valley of the Sassafras Creek, and the possi bi ,: i ty 
of this belt representing the faulted yortion of the ' 
Flowery Gully limestone has to be considered. 'rhe two 
limestones are as far as external appearances go, indis­
tinguishable from one another and might easily be different 
portions of the same bed. The sequences of the strata at the 
two localities is similar viz sandstones, limestones, sl8.tes 
in ascending order, but the thicknesses are somewhat different 
The limestone at Flo'l/ery Gully is 20 chains. Further the 
slate belt seems wider at Flowery Gully and has not been lJ_coved 
to contain limestone beds such as occur "bove the blue 
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limestone in the Beaconsfield area. Between DaLLY's quarry 
and the northern end of Sassafras Creek valley. (a distance 
of 2% miles) it is possible that the section of the 
limestone and enclosing strata changes to one similar to 
that at Flowery Gully. 

It is thus possible that che Beaconsfield and 
Flowery Gully limestones represent different portions of the 
same bed, the fact that they do not occur on the same line 
of strike being explained by a large fault. That a fault 
which could produce this effect does exist, is shown by the 
occurrences at the south end of -ehe Flowery Gully limestone. 
The direction of such a fault would be from north-east to 
south-west and the heave about two miles. 

Vii th regard to the age of this system no very 
defInite conclusions can yet be arrived at. The slates and 
s8...'1.dstones have generally been assigned to the Cambrian or 
Ordovician,.or more recently the Cambro-Ordovician, systems, 
while the limestones have been referred to as Silurian. rJore 
recently Dr. Hills referred some of the thin beds of 
limestone to the Cambro-Ordovician, and the thick blue 
limestones and other thin beds to the Silurian. As far as 
the field occurrences are discernible, there is no apparent 
reason to separate the rocks into two systems, as the 
sandstones, slates, limestones, etc. form one conformable 
series. A few fossils have been found in the sandstones of 
Cabbage Tree Hill may be either Ordovician or Silurian in age. 
For the present it is preferrable'to refer the series to the 
Cambro-Ordovician in common with other rock series in 
Tasmania. 

.('0) PE::tlYIO-CARBOIHFEROUS. Hoc;·:s of this age 
cover a lar.;e part of the southern portion of the dL:trict 
and also outcrop at the northern extremity. They were formerly 
continuous over the whole of the districl; but have now been 
largelY'removed by denudation. 

The strata consist of conglomerates, sandstones, 
pebbly mudstones, mudstones and li:lestones together with 
types intermediate to the above. On the elevated land which 
forms the watershed between Ploi'lery Gully and the Winkfield 
area, the basal conglomerates are found over-lying the 
Cambro-Ordo'lician rocks at altitudes between 500 and 600 feet 
above sea-level. These conglomerates consist of numerous 
water-worn pebbles of hard rock types in a sandy matrix. The 
pebbles are well-rounded and some show facettin,': but no f;roovin;, 
so that no definite evidence of Glacial action is presenl; 
al though in common with other Permo-Carooniferous gL.cial beds in 
Tasmania they are probably oi' glacial or fluvio-glacial orisin. 
The basal conglomerates do not exceed 50 to 100 feet in tiliclmess 
and are succeeded by pebbly mudstones in which the contained 
pebbles decrease in nu:~bers as the higher of the series 
are reached. These mudstones contain highly fossiliferous 
beds crowded with the remains of fenestallae, protoretepora, 
and stenopora, and to a less extent other typical fossils 
SL.ch as aviculopecten, productus etc. leio beds of limestone 
appear to have been formed in the ,;outhern portion of the 
district. This mudston8 series repl'esents the Lower lJarine 
series of the i'ermo-Carboniferous. I\luQstones and 
argillaceous sandstones overlie the LO'.ver ;,larine series and 
occur up to altitudes of 1300 feet on the elevated country 
above Holwell, thus mal:ing the total thickness over 7UO 
feet in this part of the district. The Greta or Lower 
Coal 1leasures series doesnot appear to be represented here 
as far as the present knodledge of~he system extends. 

To the south-Vlest and west of the Blue Peaked 
Hill the pebbly muciston"s and fossiliferous mudstones occur 

t al ti tudes of 400 feet .cJld less above sea-level. '.ihether 
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this is due to the uneveness of the Cambro-Ordovician r 
Dasement on which they were deposited or to faul tine; cannot be 
definitely stated, although both causes may have operated. 

In the Beaconsfield and Yor;;: Tovm areas, the 
Permo-Carboniferous rocks occur at sea-level. 'They are 
generally found frin;ing the coasts and inland are overlain 
by- later sands and gravels. Along the western shore of 
;,liddle Arm and the easte.c'n <)::crt where exa;nined the strata 
consist of mudstones, sandstones, argillaceons sandstones and 
lmestones. The limestones occur on the eastern side of the 
-_iddle Arm but are of no great thickness or extent. All of 
these outcrojJs may be referred to the ;o',ver ;,Iarine series, 
and the basal beds do not outcrop. Similar strata outcrop 
around the coast of the River Tamar. as far as East Arm 
where limestolE beds are also found. The fossiliferous 
llludsGoncos and contained limestone beds represent the Dower 
,,\arine Series. The}reta or LO\~ier Coal ,.'easure series is not 
in evidence unless it be represented by the sandstones 
without any development of the carbonaceous deposits. 

The Permo-Carboniferou3 strata are either 
horizontally bedded or dipping at small angles only. 
old tram cutting the dip is to the west at angles of 
100. Around the shores of l.=iddle Arm the strata d~p 
no.cth, north-west or north-eust at angles up to 10 • 

In the 
50 to 
to the 

It would appear from the above descriptions that 
the Greta Series with its as ociated coal seams and oilshales 
which should overlie the LO';/er l.Lrine is not developed as in 
adjacent parts of 'Tasmania such as the i,iersey Valley etc. 
This series is probably represented by the sa.'1dstones without 
any associated coal or oilshale seams as in the Lilydale 
district. 

(c) TEi~TL\'RY. Strata of this age occur on the 
flat countrJ to the eac)t of Beaconsfield. The.)' consist of 
gravels, sands and clays and the maximum tLickness does not 
exceed 100 feet. The bedrock over this area is formed 
by the fermo-Carboniferou,) strata. 'fhe western boundary 
of these rocks is the foot of Cabba,;e 'Tree Hill, and is 
approximately along the junction of the Permo-Carboniferous and 
Cambro-Ordovician Syste;ns. 

In the road cutting on the :.iidmouth road east of 
Beaconsfield the fol i.owing section is exposed:-

2 - 3 feet Sandy soil with quartz grit 
0 - 5 " Light-bluish clay 
2 - 3 " Coarse gravels 
1 - r " Variegated clays 0 

In a shaft sunk on the Tasmania Tram near 
Digney's corner the section was 

1 foot 
2 feet 

10 " 

Sandy soil with gravel 
Brown clay 
White clay in places stained brownish 

bJ • oxides of iron. 
Sandy clay. 

In addition to the above, clay outcrops at a large 
number of localities, and also sands to a less extent. The 
rocks are only slight consolidated and the bed,,) are lyin,; 
horizontal. 

In addition to the above, the gravels, sands and 
clays of the "dee;p lead" along the eastern flank of Cabbage 
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Tree Hill are also of 'rertiary age. 'These deposits are not 
apparent on the surface of but have been proved by shafts 
and bore-holes to extend to a total depth of 400 feet 
(about 300 feet below present sea-level). Fossil leaves 
and fruits have been found in the clays and have been 
described by previous investigators. It is a difficult 
matter to locate the northern and southern extensions of this 
lead and borine; would be escential to determine its exact 
course. 

The above strata are regarded as being of 
Lower Tertiary age, because of their position relative to the 
basalt at Beauty POint, and the fact th~t their extension in the 
direction of Beaut" Point is overlain by basalt. Basalt 
in Tasmania is generally regarded as closing the Lower 
Tertiary Period and hence the above sediments are classified 
as Lower Tertiary. 

(d) UPEER TERTIARY OR iLEIe>TOCKiE. On the 
more elevated country to the north of Cabbage Tree Hill 
there occurs a series of grits and gravels, which cover 
part of the area between the ~"iddle and the West Arms of 
the River Tamar. The thickness of these beds vary consid­
erably at the pre;ent time due mainly to dencldation. 
J-enerally they area few feet thick, but on the ridge to the 
south of Brown's furm on the York ~'own noad a thickness of 
about 60 feet is attained. 

The ,,:aterial consists almo~:t entirely of quartz 
the pieces of which vary in size from that of ordinary sand 
grains to that of pebbles one inch and more in length. The 
pebbles are well-rounded and water-worn. 

On ascending the hill west of the Beauty point 
Road at a point one mile south of the wharf, the Tertiary 
sands and clays are passed over, then Jasalt (30 feet) and 
finally sands and gravels (60 feet thicii:.) From this 
occurrence it is evident that the gravels overlie the basalt 
and are therefore either of Upper Tertiury or Pleistocene 
age. 

The waste from these gravels has spread over the 
surrounding country and it is difficult to distinguish the 
actual boundary between the graveLs and the waste from them. 

(e) ImCENT. Recent alluvium has formed around 
parts of the coasts 0::' Middle Arm, and along some of the 
streams of the district. The largest deposit is that along 
the course 0" Johnson's Creek from the Gorge upstream to 
nearly the head of Flowery Gully. It is pos6ible that the 
formation of this alluvium began even before, but continued 
into recent ti~es. In places the present creek has cut into 
the alluvium for a depth of 12 feet and has exposed sandy 
clays to that depth. 

2. IGNJ:<:OUS lWCKS. 

(a) DEVONIAN. Between the Launceston road and 
Sassafras Creek south of Dally's Lime-kiln, a decomposed 
'oasic or ul trabasic rock outcrops. It forms a narrowoel t 
2 to 3 chain wicie and strildng from north-wewt to south-east. 
Jimilar rocks occur in some of the mines on the e",stern side 
of Blue Tier. The rock occurs in some of the mines on the 
eastern side of Blue Tier. The ~ock occurs in the 
Cambro-Ordovician strata and is prok,bly intrusive into tiler.!, 
and relative to the Devionian Oa"ic and ultra-basic intrusions 
in the An(ierson' s Creek area. 
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(b) U.2l?Kl. "i.r;,jOZOIC. The diabase of Upper 
liesozoic age Wi1ich is common throughout Tasmania, occurs 
to only a slight exten-e in the Beaconsfield district. A 
few small and nc,rrow dykes have been discovered but no 
lar,~e intrusions a:ce known. O:ge .!Uch dyke occurs on the 
hills south of ;,lr. A. E. CO'ilieh house. ~'lowery Gully, It 
intrudes Cambro-Ordovician slate" but remants of 
Permo-Carboniferous conglomerates are found in the vicinity. 

Another dyke is visible on the road between 
Flowery Gully and Beaconsfield, and according to the plan 
of Dr. Hills extends some dist:cnce to the west. A small 
exposure is visible on the flats near the old limestone 
quarry south of the Blue Peaked Hill, and ma~' be connected 
with the above dyke. 

Large boulders of diabase on the west shore of 
Middle Arm suggest a sill or dyke, probably the former. 

~arger intrL;sions occur in the Prankford di Jtrict 
to the Sout;l, and at'ohe Stockyard Hills to the North. 

The diabase is the typical medium-gained rock 
composed of augice and felspar found in Tasmania, and so 
often described th,t repetition is not necessary. 

(c) 'l'Kf'rIARY. Basalt of Tertiary age outcrops 
near the C08.st to the north and south of Beauty .Point for 
a length of aoout a mile. It overlies Tertiary sands and 
clays and is itself probably overlain by the later gravels. 
The basalt is a dense fine-grained basic variety but no 
olivine is perceptible to the naked eye, and it is probably 
composed of augite cud felspar only. In common with other 
basalt flows in Tasmania, it is regarded as closing the 
Lower Tertiary l'eriod:-

5. ECOl'TC;,;IC GEOLOGY 

The geologica.L investi;ation u";on which this 
report is baGed Vias carried out Vii th a yiew to the 
location and examination of deposits of material suitable 
for cement manufacture, consequently this subject will be 
the only one dealt with. 

'l'he essential constituents of cement are lime 
(CaCO, silica (Si02), and alumina (A1203) while small 
~uantities of other constituents such as ferric oxide 
(Fe203)' magnesia (mgO) etc. are also present. The raw 
mater~als by which the lime is ,-,upplied are limestone, 
cement rock, mart, chalk etc., of which limestone is the 
only one known to occur in Tsmania. The silica and alumina 
are generally added together in the form of clay, shale or 
slate which possess the correct proportions of these 
two constituents. 

Large quantities of high grade limestone were 
known to occur at Flowery Gully and Beaconsfield, and -eha 
problem was to discover suitable ma.terial to mix with it. 
The occurrences of limestone, clay, shale, and slate will 
therefore be fully dealt with. Reference "Iill also be made 
to other materials and factors connected with the manufacture 
of cement, particularly those affected bJ' local conditions., 

( 1 ) £ime,t one. 

Limestones occur in two rock sJstems within the 
district viz:- Per;,o-Carboniferous and Cambro-Ordovician, 
of which the latter are b" far the more ifilportant. 

i 
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(a) l'ERMO-CARBOiUFEROUS. Limestones are found in 
this systeL1 along the eastern shore of 1:Iiddle Ar,;; to the east 
of Beaconsfield. They are exposed in the road cutting beyond 
the bridge over the Arm on the road froG Beaconsfield to 
;:lidmouth. The beds are thin and of little lateral extent, 
forming lenticular maSjes in the fossiliferous mudstones or 
shales. Further north they are possibley more prominent, 
as a Government kiln was errected in which the limestone was 
burned in formed times. 

The material used was clacareous conglomerate, 
and the ',urning operations ceased when the better grade 
Cambro-Ordovician limesto;:e was discovered. 

Similar limestones anci calcareous shales have been 
descri bed by Twelvetl'ees in the vicinity of "'Iest Arm and York 
'fown. These beds were investigated in connection with cement 
manufacture but were unsuitable. 

(b) CAr,JERO-ORDOVICIAN. The Cambro-Ordovician 
system contains a thick bed, or beds, of limestone, as '·.1ell 
as several thinner ones, the former beLng, of course, of 
greater economic importance. One thin bed or calcareous zone 
was intersected in the 800 foot level of the 'fasmanian ~;line. 
'l'his bed does not outcrop at the surface, or appear to hhve 
any lateral extent. The other thin beds occur to the east, 
and higher in the series, than the thick bed of blue limestone. 
;:lome of these beds were penetrated in the mine workings and 
bore-holes east of the Tasmania mine. 

The most im,lortant of these thinner beds is that 
of the white limestone formerly quarried and brunt for 
li;ae near the site of M:L'. Dally I s present kiln. It was about 
60 feet wide and of good quality. It does not a~pear to have 
been traced far to the north or south although similar 
limestone was once quarried below the flats to the north of 
the .',jiddle Arm Creek, near an old lime kiln. This la:;ter bed 
is, however, slightly higher in the series taan the former. 

The thick beds of blue limestone occur at two 
localities as described in dealing with the geology of the 
district. At Beaconsfield the limestone outcrops at only one 
place, the remainder of the belt being covered by more recent 
deposits, its prenence being proved by underground workings 
and bore-holes. At Flowery Gully the limestone outcrops along 
a considerable tract of country. These two limestone belts 
are not on the same line of strike although the material is 
identical in appearance and they might easily be different, 
portions of the same bed. Tilis occurrence hus been explained 
above by the probclole presence of a large fault, the "heave" 
of which has separated the faulted end,; a considerable 
distance. 

(i) 'rHE BEACONSFBLD LUJ5STOlfE. This limestone 
was first discovered below the alluvial flats of the lliiddle 
Arm Creek, and quarried for lime-burning purposes. Later it 
was found that the limestone outcropped on the hill to the 
eastof the flats, and quarryin; operations were transferred 
to th"t locality. There t:le lime "tone is about 400 feet 
wide, although meaSUl'ements are not possible. 

The limestone does not outcrop on the surface to 
the north being covered for the most part by the Tertiary 
deposi ts of the i/ .deep lead II. It has however oeen cut in the 
eastern end of the Tasmania Mine workings, and in the East 
Tasmania bore where itsthickness is about 350 feet. 

J" - :"/,, 
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Nothing further is known of the limestone in a northerly 
direction although it probably extends that Vlay. 

To the south of Dally's Quarry the limestone should 
extend below the flats of the Sassafras Creek, but it does 
not outcrop at the surface. Mr. Dally states that it Das 
been cut in shaftsin that direction and this is probably 
co",rect. 

There thus exists a belt of limestone with a length 
of one and a half miles and possibly as much as three miles 
and a width of 350 feet at least. The Quality of the limestone 
is to all appearance\identical with th t at Flowery Gully. 
(see below) and therefore satisfactory for cement manufacture 
As noted above however, facilities for Quarrying exist at 
onl:,' one locality (tile pi.'esent one) and it is along a length 
of only 15 chains that such operations could be carried out. 
The working facilities in this limestone deposit are 
therefore unsatisfactory, exce t for one small part, as 
underground quarrying or mining would have to be resorted to. 
The cost of obtain~ng the limestone would be necessari~y iligh 
thus rendering it unsuitable for cement manufacture on a 
cOITmercial basis. 

(ii) TDe Flowery Gully Limestone. This limestone 
occurs near the head of Johnson's Creek in the Flowery Gully 
district. It o[).tcrops boldly on both sides of the j;'lowery 
Gully to Winkleigh road on the ascent of Adams Hill. The 
northern end of the belt is practically the recent alluvium 
along Johnson's Creek although lime.3tone outcrops at a few 
places in the creek bed. As seen above the limestone does 
not appear to the north of the alluvium and it is 
undoubtedly cut off by a fault. At the Southern end of 
limestone passes below the Permo-Carboniferous strata and it 
must have an extension in the direction of Winkleigh, but 
just how far this occur,,) could only be proved by exploratory 
work such as boring. 

'The western boundary of the lime3tone is generally 
concealed by Permo-Carboniferous conglomerates, but at the 
southern end ferruginous sandstones ar2 visible underlying it. 
At its eastern boundary the limestone underlies a thin series 
of slates and sandstones which further east, give place to a 
wide belt of slates. 'The whole of the series of limestone 
and enclosing strata have a strike of north-west or north-north 
west and a dip to the north-east at angles of 400 to 500 • 

'",UANTITY. The outcrop of "he limestone at Flowery 
Gully is 110 chains long and with a maximum Vlidth of 20 chains. 
The Yiidth at tile outcrop is somewhat less in places due to a 
covering of Permo-Carboniferous basal cO'1g10merates, the 
minimum being 12 chains. An average '(iid th of 16 che.ins 
could be taken for working purposes without Llvolvinc; the 
'removal of an,' lar;e tilickness of overburden. ( it mus, be 

I '-', 

'remembered that it is the width at .the outcrop that is 20 
chains and the actual thickness of the bed at rL:;ht ane;les 
to the dip would be approximately 14 ci1airw.). The total 
area o~er which the limestone outcrops is therefore about 160 
acres. 

The altitude of the limestone at its north end is 
290 feet above sea-level. The surface rises along the road 
to Winkleigh to an altitude of 690 feet but the limestone to 
the east and west of the road occurs at greater heights. The 
greatest height attained by the limestone is 710 feet. It is 
difficul ~ to estimate the .average depth of limestone available 

down to the depth of 290 feet in order to determine the 
'luantity of rock which could be obtained by Quarrying methods 
It is safe to assume, however, that 200 feet Vlould be a 
conservative estimate. 
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Using the above figures the quantity of limestone to 
be obtained by quarrying methods above the 290 foot level 
deducting 33 per cent for cavities, loss in working etc. 
would be 70,000,000 tons. In addition, every 100 feet 
in depth over the area below the ago foot level would 
add a further reserve of 43,000,000 tons. 

Of the total area, 80 acres on the property of 
Mr. F.B. Beams and 30,000,000 tons would be available 
under the above conditions. 

About 50 acres occurs on the property of 
Mr. C. McKercher, being situated on the 100 acre block 
charted in the name of J. Ellis. The amount to be 
obtained by quarrying on this property is approximately 
10,000,000 tons. 

The remainder of the limestone occurs on the 
properties of Mr. Quigley,E.L. Douglas, A.E.Cowie, 
etc. but the quantities are small compared with 
those on the above two properties. 

QUALITY. The limestone is a dense bluish-grey 
type with veins and bunches of white crystalline calcite 
which, however, form only a small part of the rock. 
Except for the veins of calcite, the rock appears to 
be of a very uniform nature and composition. 

The following analyses taken from the report by 
the late W.R. Twelvetrees (Mineral Resources No.2, 
1917) show the compositon of it. 

Calcium Magnesium Oxides of Silica Moisture 
Total Carbonate Carbonate iron and ox 

aluminium Insoluble 

99.98 95.40 1.22 1.79 1.44 0.13 

99.91 95.65 0.83 1.70 1.61 0.18 

99.91 94.75 1.17 2.81 0.98 0.20 

100.00 95.45 1.1 1.65 1.85 1. U5 

100.00 94.00 3.15 0.98 1.87 

100.00 93.72 0.55 5.53 0.2U 

These analyses prove that the limestone cOLtains 
93 to 96 per cent of calcium carbonate wld is therefore 
a very high grade one. As far as appearances go "he 
rock should maintain this composition over the 
greater part of its outcrop. At several localities, 
however, it contains impurities in the form of veins 
of white quartz and black chert. The white quartz veirw 
were observed at one place only viz along the road 
cutting near the foot of Adams Hill. They are not 
numerous and would have only a smali effect on the 
quality of the limestone in that vicinity. A few Chart 
veins also occur at the above locality. 

At the south end of the limestone 
Outcrop -o,;e cner\; 
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veins are very numerous. The" are exposed in road 
cuttings near the top of the hL~l at the head of 
Flowery Gu~ly, and pieces are strewn over 1he surface 
in that vicinity. In a small quarry for road metal south 
of the road Junction on the hill between Flowery Gully 
and Winkleigh, the chert veins occur to the almost total 
exclusion of limestone. Pieces of limestone on the 
dump at the north end of the tunnel also contain vein 
of chert. Where the veins are plentiful, as indicated 
above, large quantities of the limestone would be useless 
owing to its high silica content. The western side of 
the limestone appears to be free from the outcrop 
would be of the usual high quality, but care would have 
to be exercised that quarries were not opened up in the 
portions containing the chert vein. 

WORKING FACILITIES. The conditions over the whole of 
the area are suitable for working the limestone by 
quarrying methods. The best point to commence would be 
at the northern and where the altitude of the surface 
is lowest, thus making available the greatest depth of 
rock. This commencement point would be on the property 
of Mr. F. N. Beams on which the greatest amount of 
limestone is available. Quarrying uperations could also 
be commenced on Mr. V. Mcfecher's property (100 acre 
block) from the road level, but a smaller "face" would 
be obtained. 

(c) TUFACEOUS LIME0TONE. Limestone was formerly 
quarried on Blyth's or Limestone Creek at a "Oint due 
south of Beaconsfield on the 100 acre block charted in 
the name of R. de Little and C. Blyth. The quarrying 
operations were carried out below the level of the flat 
country in the vincity. The quarry cannot be inspected, 
but pieces of rock are obtainable nearby. These consist 
of a white limestone of fine texture and containing 
numerous cavities. It is undoubtedly of secondary origin, 
but what formation the material has been obtained from 
cannot be determined. Rock exposures are few in the 
vicinity owing to the covering of recent alluvium and 
soil. Slates are exposed in the creek a few chains 
downstream and it is possible that the material was 
derived from Cambro-Ordovician limestones which do not 
outcrop. Diabase also outcrops nearby and Permo­
Carboniferous strata may be present below the plain. 

The limestone is of remarkable purity as it contains 
97.73 per 'cent of calcium carbonate, but as its extent, 
depth etc. cannot be determined it is of no economic 
importance at the present time. 

11. CLAY! SHALE! SLATE ETC. 

The Flowery Gully Limestone is a high grade one and 
it is therefore necessary to mix with it clay or 
similar material containing the aorrect proportions of 
silica, alumina and oxide of iron iil order to obtain a 
mixture suitable for cement manufacture. 

Clay consists of a m~xture of Kaolin with more or 
1e"s sand and other impurities. Kaolin is a hHdrated 
silicate of alumina (2H20. AI203' 2Si02)' Clay is in 
the first place formed by the weathering of igneous rocks 
containing minerals such as fe1spar, augite, Hornblende 
etc. which consist largely of alumina and silica. The 
clay thus formed may remain where formed or be 
transported and deposited under water as sedimentary clay. 
A large proportion of the sedimentary rocks of the 
earth's crust are thus formed. 

As the clay becomes bU1'ried under thickness of 
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strata it becomes more consolidated and passes through 
various st~es forming mudstone shale and slates. Earth 
pressures and metamorphism also help in these changes 
particularly in the formation of slate and may even carry 
the change further and cause schists to be formed from 
the .trata. This latter process involves a change in 
mineral composition but except for this the mudstone, 
shale and majorit¥ of slates have practically the same 
chemical and mineral composition as the original clay 
differing from it only in physical properties. Thus 
mudstones, shales and many slates are materials just as 
suitable for cement manufacture as the original clay. 

In addition to the above processes clay is also 
found by the weathering of such sedimentary rocks- as were 
formed from clay. 

Practically all of the above argillaceous rocks 
(clay, mUd-stone, shale, slate) occur in the Beaconsfield 
and Flowery Gully district at various localities, being 
located as a result of the present investigation. They 
were examined and sampled in order to determine their 
suitability or otherwise for mixing with the Flowery 
Gully limestone. The samples were analysed in the Assay 
Laboratory Launceston and the results are given in the 
attached table. . 

These deposits will be discussed separately below. 

(a) RECENT ALlUVIUM, JOHNSON'S CREEK 

A narrow tract of alluvium extends along the course 
of Johnson's Creek from the Gorge as far upstream as 
Adams hill, a distance of nearly three miles. The 
greatest width is 30 chains but the average is 10 to 15 
chains. An average of 10 feet of this material is 
visible in some of the creek banks and it extends to 
greater depths below the present bed of the creek. The 
alluvium appeared to be generally of a clayey nature, and 
the bottom layers in particular seemed to be a very stiff 
clay. At every locality however a large amount of grit 
could be detected in it. 

Samples Nos. 13 and 14 were taken from the creek 
bank to the west of Mr. A. E. Cowie's house. No. 13 
represents the upper 3t feet exclusive of 1 foot of soil. 
No. 14 represents a depth of 2 feet vertically below 
No. 13. The analyses show that the silica content is 
altogether too high in comparison with the combined 
ferris oxide and alumina, owing to the sand mixed with 
the clay. The material is therefore unsuitable for 
mixing with the Flowery Gully limestone unless a supply 
of low silica and high alumina clay was available to 
mix with it. Further the material would have to be 
obtained by underhand quarrying which is relatively 
expensive. Water trouble would be encountered in this 
method of working. 

(b) TERTIARY SEDIMEI;'rARY CLAYS. Tertiary 
sediments containing clays occur on the flat country to 
the east, north-east and north of Beaconsfield. The 
surface is covered by a layer of gravels varying in 
thickness from a few inches to two feet and the clays 
are only exposed in quarries, road and tram _ cuttings 
and other works. From the sections along the Middle 
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Arm and a few inland the bedrock is in every case, 
Permo-Carboniferous strata. Although clay can be 
obtained beneath the surface at almost any point, the 
greatest develupment and thickness occurs along the 
tramway to the north of Brandy Creek. The upper layers 
of clay are exposed in the cuttings along the tram in 
this area. 

QUANTITY. The clays extend along the tram fora 
length of at least 30 chains. To the north the clays 
may be regarded as terminating at the flat plain 10 to 
20 feet above sea-level. Clay possibly occurs under 
this plain but would be of no great depth. To the 
south, the clay beds give place to more sandy beds as' 
seen in "he tram and Bowen's Jetty road cuttings. 

From the tram the clays extend as far to the east as 
the Bowen's Jetty road and probably a similar distance 
further east. To the west they probably extend as far 
as t,}e Beauty Point road. T"e total width is, therefore, 
about 60 chains. 

The total depth of the clay beds is not known with 
any dewree of certainty. A shaft sunk on the tram near 
Digney's corner exposed 11 feet of the beds. Towards the 
bottom the beds were becoming somewhat sandy, but still 
suitable, and such material might extend several feet at 
least furtner in depth. Should it be desired to use 
the~e beds it woulQ be a necessary preliminary step to 
determine by boring or otherwise the depth over the 
remainder of the areb. 

Assuming an aver3€e depth of 10 feet, and deducting 
25% for unsuitable portions, loss in working etc. the 
amount available would be 4,200,000 tons. 

QUALITY. The upper layers are brownish in colour 
by oxides of iron which have been concentrated near the 
surface. As exposed in the shaft, the brown colour only 
continues to a depth of two feet, and the underlying 
clay becomes lighter in colour containing at first 
patches of iron-staining which, however, does not continue 
to the bottom. 

The average clay is a pale bluish grey colour and of 
very compact appearance. It was dry and formed a 
comparatively tough yet crumbly body. The upper layers 
were entirely free from grit, but the lower one or two 
feet were somewhat gritty. 

Samples 4, 19 and 20 L_ the attached table show the 
composition of the clay. Sample 4 was taken from the 
upper three feet of the clay in the cutting before the 
shaft was sunk. Sample 20 represents the four feet 
immediately underl ing the upper two feet which were 
not taken. Sample 19 represents the lower five feet 
immediately below No. 20. These analyses show clearly 
that the silica content is inc~easing and the oxide of 
iron and the alumina are bott! decreasing with depth. 

Combining the analyses of Nos. 20 and 19 in the 
proportion of their depth", the result obtailled is that 
opposite No. 24. This material is quite suitable for mix­
ing. with the Flowery Gully limestone. Should a higher 
silica content be desired ~t could be obtained by 
including a further depth of themore sandy lays at the 
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bottom of the deposit but it would be essential to 
determine the degree of fineness of the contained sand in 
these layers. 

WORKING FACILITIES. The clay occurs under the 
slightly elevated country to the north of Brandy Creek. 
The deposits could be worked by quarrying methods from 
the north, east or south in which directions the land 
does not exceed 10 to 30 feet above sea-level. The beds 
are lying horizontaland no water trouble in quarrying is 
anticipated. 

CONCLUSIONS AND RECOMMENDATIONS. The quantity and 
quality are such that the clay could be utilised to mix 
with the limestone at Flowery Gully. The working fac­
ilities and its position on the tram line would permit 
of the clay being obtained cheaply by quarrying methods. 
An essential preliminary step before deciding to work this 
deposit would be to sink shafts or bore-holes (by hand 
plants) to determine the extent, depth, and quaUtyof 
the clay over the whole of the area. 

(c) PERMO-CARBONIFEROUS MUDSTONES CJR SHALES. . Permo­
Carboniferous strata outcrop over a large area in the 
southern part of the district, chiefly to the west and 
south af Flowery Gully. As described above the strata 
consist of conglomerates, sandstones, mudstones, shales 
and intermediate types. It was thought possible that 
some of the mUdstones or shales would prove of 
suitable composition and so they were examined where the 
facilities were favourable. The best exposure of shales 
which mig,;t be of su.i ta~le compsoi tion is in an old tram 
cutting to the south of Blue Peaked Hill (The SUbarloaf). 
The strata here consist of thinly bedded white fossili­
ferous shales which dip to the west at angles of 5°. The 
beds do not contain any pebbles although judging by the 
water-worn pebbles on the surface, the overlying beds 
must do so. 

QUALITY. Samples Nos. 6, 15, 16, 17 were taken from 
the above shales. Samples 6 was a preliminary one over a 
depth of four and a half feet. Samples 15,16, 17 represent 
a total thickness of 14 feet 6 inches taken in three 
sections not immediately below one another. The 
analyses show that the strata are very uniform in compos­
ition throughout the thickness sampled. The silica is 
high compared with the total alumina and oxide of iron 
content, the average ratio being 4 to 1. This high ratio 
represents the extreme one for clays to be mixed with 
high grade limestone for cement manufacture. While a 
clay with such a ratio might be used successfully, it is 
preferrable to have one with a lower ratio. The oxide of 
iron is also a trifle high compared with the alumina but 
it is desirable to avoid such a mixing if possible. 

A factor whicL, though not present where the shales 
were sampled, might have a large effect on the quality 
is the presence of pebbles of hard rock types in these 
strata. Not only would they increase the silica content 
but would also effect the fine grinding of the shales. 

QUANTITY. Although not altogether satisfactory as 
regarus quality it is worth recording that fairly large 
quantities of these shales occur. A thickness of 14i feet 
was sampled but it is probable that a total thickness of 
30 feet or more of 
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similar material occurs. The shales will occur along the 
eastern flanks of the hills to the west of Johnson's 
Creek (Flowery Gully) and its western headwater stream, 
for a length of a mile or more. From this outcrop the 
beds will extend to the west, but the length of the 
extension cannot be definitely stated. 

The quantity would also be greatly influenced by 
the nature of the underlying and overlying beds which 
migLt be of similar or better material. 

WORKING FACILITIES. Where the shales outcro~ 
along the eastern flanks of the hills, they could be 
obtained by quarrying methods. As the workings 
progressed to the west, however, the beds would pass 
below others and mining operations would have to be 
employed, entailing more expensive working costs. 

CONCLUSIONS AND RECOl\'lKENDATIONS. The quality of 
the shales is not quite suitable for their use for cement 
manufacture owing to the high silica content. The 
working conditions are not ideal although this would 
depend to a large extent on the nature of the overlying 
bedsand their suitability. These shale deposits are 
therefore not entirely suitable, but taking into account 
the fairly larJe quantities available and their 
closeness to the limestone deposit they are worth con­
sidering should other deposits in the district not prove 

(d) CAMBRO-ORDOVICIAN. SLATES AND THE WEATHERED 
PRODUCTS THEREOF. 

Slates occur at numerous localities and. these to­
gether with the clay deriyed fromthem by weathering, were 
investigated at several places in order to ~etermine 
their composition and suitability. 

(i) BROWN'S PROPERTY. This property is situated 
along the Paint Works Road, one and a half miles to the 
north-west of Beaconsfield. A white clayey material has 
been opened up at several localities and quantities have 

. been sent away for pottery purposed. At the south-east 
corner of the 58 acre block (M. Brown) an adit, shaft, 
and several small trenches and shafts have been dug to 
test this deposit. The material is best exposed in the 
recent shaft SWL. to a depth of 12 feet. Below two feet 
of soil and sub-SOil, there occurs a white clay which 
gradually gives place in depth to les~ altered slates, 
some of the original dark slates showing in the bottom. 
These slates have a strike of 325u and a dip of 750 to 
the north-east. To the west a bed of argillaceous 
sandstone occurs, and the clay derived from this is 
very sandy. The fallen-in adit or trench is si~uated 
50 to 60 feet to the east, and the same white clay is 
visible at some points although generally covered by 
fallen-in debris. At the head of the adit. 15 
feet of sands and gravels occur overlying the decomposed 
slates. In all the other trenches, smaller thicknesses 
of these gravels overly the slates, and, in fact these 
Tertiary gravels oover the whole of the ridge at this 
locality. , 

The same decomposed slates are exposed in a low 
road cutting on the Paint Works road to the north-east 
of the above locality. The slates here are on the same 
line of strike as that described above and represent 
the same series of beds. They are exposed over a lenbth 
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of two chains, but are covered by gravels at both ends of 
the cutting. Further west, brownish, undecomposed slates 
outcrop in another cutting. 

QUALITY. Samples Nos. 1, 2, 3 and 18 show the 
composition of the clay, Sample No.2 was tween across 
a width of 26 inches at a depth of 8 feet and No. 1 
across 28 inches of the same slates at a depth of 11 feet 
in the shaft. Sample NO.3 was taken across 21 inches 
of the sandy clay lying against the above. Sample No. 
18 was taken from the road cutting. 

Samples Nos. 1 and 2 are similar although the more 
solid slates of No.1 show an increase in silica content 
and a decrease in iron, alumina and moisture. The ratio 
of silica to alum~na and oxide of iron is about the 
lower limit of that for clays used in cement manufacture, 
but it would not prevent the clay being utilised. The· 
content of iron is low and would not prevent the clay 
being utilised. The content of iron is low and woul,d 
tend to produce a less coloured product. Sample No.3 
is altogether to high in silica to be used alone 
though it might be suitable to mix with material low in 
silica. The particles of sand were very fine but would 
require investigation to determine their actual size. 

Sample 18 contained numerous narrow veins of 
quartz which rendered the silica content muoh too high, 
and the material unsuitable. Thus the only suitable in 
this areu is the decomposed slates and the clay derived 
therefrom which do not contain any quartz veins. 

QUANTITY. It is difficult to estimute the 
quanti ty of the above material availabLe. The material 
on the hill and that on the road belong to the same beds 
of slate, and it thus occurs over a length of at least 
30 chains. The greatest width exposed is the two chains 
shown in the road cutting. As regards depth the white 
mater~al would give place to unaltered slaces which are 
probably just as suitable ( if not more so) as the 
decomposed material. 

WORKING FACILITIES. The material on the hill is 
100 feet above that on the road. A tract of flat land 
intervenes between the two, however, and quarrying 
operations could be carried over a length of 15 to 20 
chains on the north side of the hill. The maximum 
"face" to be obtained would be 100 feet. 

The ·greatest drawback t the working of these 
deposits is the overburden of sand and gravel. These 
occur up to a thickness of 20 feet and would have tobe 
removed in order to obtain the underlying material. 

CONCLUSIONS & RBCOMMENDATIONS. The clay and under­
lying slates wherefree from quartz veins are suitable for 
mixing with the limestone. They occur in quantities 
which cannot, owing to laok of information, be expressed 
in figures. A considerable amount of explanatory 
work would be essential to detenine the extent and width 
of the slate belt. The working facilities are not 
advantageous, owing tothe overburden, and the small area 
which could be quarried. Care would have to be 
exercised in .. 
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working not to include inter-bedded sandstones layers, 
or portions of the slates containing quartz veins. 

(11) LITTLE WONDER DAM. Material identical in 
all repsects with that described above, occurs on the 
west bank of Brandy Creek, near the Little Wonder Dam. 
Surface workings have been carried out on this 
material and quantities of it have been sent to 
Launceston for pottery manufacture. White clay passing 
downwards into altered slates is visible inthese 
excavations. These slates are not situated on the 
extension of those on Brown's Lruld, but are half a 
mile to the north-east at right rulgles to the line of 
strike. 

QUALITY. Sample No. 21 was taken over a depth 
of 7 feet from the top of the clay. One narrow quartz 
vein was included in the sample. The composition is 
generally similar to that at Brown's but on the whole 
the clay is slightly more suitable for cement purposes. 

If the quartz veins occur to any large extent, 
however, they will render the material unsuitable. 

QUANTITY. The decomposed slates are exposed 
over a width of nearly 100 feet. Slates are exposed 
in the old mine wor,"ings for a considerable distance 
to the south, but do not appear to be decomposed to 
the same extent near the surface. The slate belt will 
extend along its strike of 3200 but has not been 
opened up. It is stated that the white clay and 
altered slates extend to a depth of 15 feet at least, 
and the slates will, of course, extend to greater 
depths. 

WORKING FACILITIES. The slate belt occurs on a 
low ridge between the two headwaters streams of Brandy 
Creek, and the maximum "face" to be .obtained by quarrying 
operations would not exceed 60 feet. 

The surface is covered by a layer of sands and 
gravels and this overburden~uld have to be removed 
thus increasing working expenses. 

CONCLUSIONS AND RECOMMENDATIONS. The clay and 
altered slates are of SRi table composition and 
probably the unaltered slates would also be suitable, 
but these materials are likely to be rendered 
unsuitable should the quartz veins be proved to be 
numerous. The working facilities are not greatly 
favourable, especially as regards overburden. The 
deposit has only been opened up at one locality and 
exploratory work would be necessary to prove the 
extent. 

(111) BLYTH'S lROrERTY. On the north bank of 
Middle Arm Creek, 10 chains upstream from the Launceston 
road bridge, a quarry has been opened up in undecomposed 
slates. Sample No. 22 was ~talcen .over a width of 10 fest 

and No. 23 over a width of 6 feet at a pOint 20 feet 
distant from No. 22. These two samples are similar in 
composi tion and are rather high in alumina and oxide of 
iron, particularly the latter, compared with the silica. 
Also the magnesia content is higher than usually 
contained in clays sui table for cement ".. . 
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manufacture, although the low magnesia content of 
Flowery Gully limestone would tend to reduce this 
defect. 

the 

Considerable quantities of these slates could be 
obtained along their line of strike. They could be won 
by quarrying methods with a face of 50 to bO feet, 
but overburJen of gravels would have to be removed to 
the north of the quarry. 

(iv) FLOWERY GULLY. The limestone at Flowery 
Gully is overlain to the east by a mixed series of 
slates and sandstones, which further east give place 
to a wide belt of slat,es. The sandstones are in 
evidence between Johnson's Cr~ek and the small 
tributary from the south which flows near Mr. Cowie's 
house. 

On the east side of this small tributary, the 
slates occur on the blocks charted in the na.n,es of 
VI. Palmer (50 acres) and A. E. Cowie (179 acres) but 
both owned by A. E. Cowie. The slates do not appear 
to the north of the alluvium along Johnson's Creek 
but the sandstones of Blue Peaked Hill occur in 
faulted relation thereto. The belt of slates can be 
traced to the south-east through the :two blocks 
mentioned above, and also across the blocks charted as 
J. Ellis, 50 acres (now C. I(icKercher) and B. W. 
Champion where they become covered with Permo­
Carboniferous rocks. The eastern limit of the slates 
was not 810sely examined but the belt is at least 20 
chains and possibly 40 chains wide. 

This belt of slates therefore forms one, 
parallel to, but about 20 chains to the east of, the 
Flowery Gully limestone, and is roughly vf the same 
dimensions as the latter. 

(JUALITY. The slates weather at the surface and 
yield a light brown clay which covers the greater 
part of the belt. Solid an~ unweathered slates 
outcrop at very few localities and not in any great 
quanti ty. The facilities for sampling the slates were 
therefore absent, but the clay and the mixed clay and 
slates were sampled. 

Sample No.5 represents a 2 foot width of slates 
and weathered slates No.7 a 2 foot depth of clay, 
No.8 a 2t feet depth of clay and slates, No. 9 a 
two foot depth of clay, and No, 10 a fifteen inches of 
solid slates. These samples were taken from various 
places on the flanks and summit of 'the hill south-east 
of Mr. Cowie's house. Samples 11 represents 2 feet ' 
of cla, and slates, 9 inches of soil being rejected 
and No. 12 represents 18 inches of clay and slates, 

,12 inches of sandy soil being rejected both samples 
ibeing taken on the base of the hill east of the small 
creek. ' 

The samples vary slightly in composition but 
represent the same general features. The silica content 
ranges from 61.80% to 70.60%, but the latter is 
somewhat exceptional as the sub-soil where No. 9 was 
taken from was slightly sandy. The alumina ranges Irom 
15.50% to 20.17%, and the ferric oxide from 5.81% to 
8.70%. The ratio of silica to total alumina and 
ferric oxide ranges from 2.16 60 3.24, although the 
latter is probably exceptional, ~d :;'.63 is near,er the 
true upper limit. The Gorresl?Qndlng average ratlos 
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would be 2.72 and 2.4i. This ratio is at the limit 
of the range generally allowed for clays to be 
mixed with limestone, but clays with similar ratios 
have been used successfully in operating plants. '.rhe 
ferric oxide is somewhat higher in proportion to the 
alumina than the. ideal (1 to 3) but similar clays 
etc. have been used successfully. 

The above analJses are of samples of the 
derived clay "eathered slates and solid slates and 
mixtures thereof. In depth, only sol~d unweathered 
(more or less) slates will be met with and these will 
form the greater portion of the material to be mixed 
wi th the limestone. An exa;Lination of the analyses . 
in conjunction with the nature of the samples does 
not indicate any marked difference between the various 
classes of material, and to all intents and purposes 
the slates would appear to be of similar composition 
to the clay and weathered portions thereof. Whether 
this would be verified or otherwise by more exhaustive 
sampling cannot be definitely stated. The slates are, 
however, not mdtamorphosed and there is no reason to 
expect them to show any great variation from the clay 
derived from them. 

The only feature likely to affect the quality of 
the slates is the presence of barren quartz veins. 
These were observed at only ~ocality by the wirter and 
their effect will be purely loca~. 

"UAN'l'ITY. The average length of the slate belt 
is about 80 chains and the width at least 20 chains 
so that the total area would be about IDO acres. Of 
this, about 100 acres is sitceated on the property of 
A. E. Cowie. ' 

1.'he ",1 ti tude of the flats along Johnson's Creek 
is 250 feet, while the highest point on the hills to 
the ".outh is 750 above sea-level, while the average 
deptl:. over the whole of the c.trea down to the 250 leval 
would be u.bout 200 feet •. On .,A. E. Cowie's property 
the average depth would be abuut 150 feet. Using 
these fib~res and deducting 25% for unsuitable portions, 
loss iL working etc. the total quantity ava~lable 
wO..lld be 87, 12(,000 tuns, and on A. E. Cowie's 
pruperty 54,450,000 tons. 

,'OH,,:nm F i,CI1I'J:IES. As stated abuve, the 
altitude of the slates where they junction with the 
alluvium of Johnsun's Creek lS 250 feet. On A. E. 
Cowie's land the surface of the outcropping slates 
rises to altitudes uf 60(; feet, so that faces of 
350 feet could oe o}Jened up if required. Faces of 
100 feet could be devel1Jpedin a distance of several 

chains from the alluvial flats. To the south beyond 
A. E. Cov',.l.e 's land, ehe surface rises still higher 
(750 feet) and greater faces could thus be formed. 

Overburden is practically absent, as the clay 
derived from the weathering of the slates forms the 
soil which is of similar and suitable qUallty to the 
slates. In c\ fev! localities the soil is somewhat 
sandy and it might be necessary toremove 12 to 18 
inches of this overburden. 

COl-CLUSIONS • Lart.>e quanti ties of the above 
mal;e:,ials are available on the areas described. There 
is practically no overburden and the topography is 
such th,.t the material· could be obtained by quarrying 
methods large fuces being easlly obtained. Every 
i'acil.ic for economicalextrc(ction therefore exists. 
~Le c:~a'ii ty i" not ".>solutelJ ideal thematerial being 
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somewhat low in silica and high in ferric oxide, but 
it is quite suitable for mixing with the Flowery Gully': 
limestone,and similar material has been used success-
fully in existing plants. 

(v) RESIDUAL CLAY OVERLYING FLONERY GULLY 
LIMESTONE. The weathering of the 

limestone results in the formation of small quanities 
of residual clay which forms the surface soil and 
sub-soil. Such material is also found in joints, 
cracks, solution cavities etc. near the surface. 

An analysis of some of this from the road 
cutting near Beam's house is quoted by Twelvetrees and 
proves that the material is of uitable composition. 

The quantity obtainable is relatively small, 
and the supply w uld have to be augmented by material 
from otner sources. This would involve extra mixing 
of raw products whicG is to be aVOided as far as 
possible, so that though the clay would be cheaply 
obtained in the quarrying of the limestone its use 
would be disadvantageious in other respects. 

(VL) GENERAL CONCLUSIONS. The above in­
vestigations of all possible souroes of clay, shale 
etc, for mixing with the Flowery Gully limestone, 
have shown that some are unsuitable wilile others are 
quite suitable as regards quantity. quality etc. 
although any partiCular deposit may not be necessary 
so in every respect. 

Taking every factor into conSideration, tne 
slates and weathered products at Flowery Gully are 
undoubtedly the most suitable of all. The quantity 
of working facilities are all that co~ld be desired, 
and the quality is similar to that of materials which 
have been successfully used in operating plants in 
America and in other parts of the world. These 
depps"i ts have the further advantage of being situated 
near to the limestone deposits so that the whole 
project could be more efficiently controlled and 
supervised. 

The Tertiaryclay to the eastof Beaconsfield :is 
probably the next in importance. It is situated on 
existing transport facilities, and is present in 
considerable quanti ties wi"ich hQwever WOUld. require 
preliminary investigation. A small tnickness of 
overburden would have to be removed, but otherwise 
working faoilities are fair as the clay could be 
quarried from low faces. The quality is suitable 
but the deposit would have to be worked in one face 
so as to mix the various layers, wnich detracts 
from its sui tabili ty •. 

The white clay and underlying slates at Brown's 
property and the Little Wonder dam are of suitable 
quality, which is however, adversely affected by the 
presence of quartz veins and sand stone beds. A large 
thickness of gra~s would have to be removed in places 
which would greatly increase the cost of obtaining the 
material, while the quarrying facilities are only 
fair. The extent and quantities would require 
further preliminary investigation. 

~ 

i • 
I , 

j 

i. , 

)n 

) 

ry 
at 

e 
e 



f 

> 

Limestone 
Slate & Clay 

-20-

111. GENERAL REMARKS ON PROPORTIONING THE 
MATERIALS? PROC.o;ciS ETC. 

Ferric Calcium Magnesia 
Silica Alumina Oxide Carbonate Lime 

1.34 Total 2.10 95.26 53.34 0.51 
66.29 18.31 7.48 ''nil nil 1.19 

Un the basis of a cement mixture with 75 per cent 
of calcium carbonate (42 per cent calcium oxide or lime), 
the proportion of limestone and slate in the mixture 
would be 3.75 to 1. or 78.95% limestone and 21.05% ., 
slate. Using this mixture, ti:le approximate composition 
of the cement produced would be - silica 22.0% ferric 
oxide and alumina 10.6% lime 60.7%, magnesia 3.4%. 
This would give a rat~o of lime to total silica, 
alumina and ferric oxide of 1.86, and the cement would 
probably be under-limed. 

Using Mead's formula for proportioning the raw 
materials in order that the cement will conform to 
the following formula. 

% lime - 2.05 

% silica - % iron oxide - % Alumina 

The ratio of limestone to cl~ or shale 

- (% silica and % ferric oxide and % alumina in 
clay x 2i - (% lime in olay) 

With the above materials, th8 rati6 of limestone 
to slate would be *.5 to 1, or 81.81% limestone and 
18.19% slate. 

This proportion might possibly prove too high 
and the desired mixture of raw materials wuuld be 
found to lie between the above limites. The exact 
adjustment of this proportion is a matter for the 
plant chemist and depends upon the conditions of 
manufacture. IL is evident, however, ttL ... t it is 
possible to produce a cement of standard composition 
from the above materials. 

The limestone is a dense, hard rock containing 
little or no moisture. The slate is a compact rock 
but not so hard as the limestone, and contains a 
relatively small proportion of moisture. Both 
materials lend themselves to manufacture by the dry 
process. The cnushed materials wo~ld tend to form a 
uniform mixture with little or no tendency to 
segragate when tipped inta bins etc. 

II. FUEL. Pulverised coal will probably be the 
fuel used in the cement kiln while coal in the above 
or the solid form might also be used for power. 

Goal seams do not occur anywhere within the 
district so fuel will have to be transported from 
another district. The Greta or Lower Coal Measure 
of the Permo-Carboniferous system are undoubtedly 
present in the district, but no coal seams were 
formed in them. 
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Tne nearest coalfield in Tasmania is the Mersey 
one situated 15 miles to the west. The coal in this 
field is of fair quality but has a high sulphur 
content. The seams are thin and greutly f~ulted, and 
the total reserye is not large. 

In or~,er to obtain a sufficient and constant 
supply, coal would have to be brought from the East 
Coast coalfields of Tasmania, or from Newcastle, New 
South ',/ales. The total cost of the coal and transport 

'charges to Beaconsfield would in each case have to 
be considered against the respective calorific values 
in order to determine which source would be the most 
economical. The Tasmanian East Coast coals are 
suitable in every way for use as pulverised fuel. 

The obtaining of crude oil from the oil shale 
field of Latrobe might also be a possibility of the 
future. 

V. GYP"UM. No'deposits of gypsum of commercial 
importanc~ have so far been located in Tasmania. 
Adequate supplies could be obtained readily from 
South Australia. 

VI. TRANSPORT FACILITIES. It is probable that 
the coal ,and other supplies would be obtained and a 
large part of t4e cement output exported, via Beauty 
Point. No matter therefore where the plant is 
located, cheap, means of communication will have to 
be established between Beauty pOint and Flowery Gully. 

A good ;r'oad connects the two localities and 
motor transportation is a possibility. It is more 
probable however that the construction of a narrow 
gauge rail - or tram-way would be a more satisfactory 
method. The length required would be from 0 to 9 ' 
miles depending on the route selected. Portion of the 
Old Tasmania tramway could be utilised and thus avoid 
2~ miles of construction. This tramway is in very fair ordr 
order though quantities of sleepers and rails would 
have to be ,relaid. There would be practically 
no engineering difficulties in the way of construction 
and gardes WOULd be easy as the portions of Flowery 
Gully where the limestone and slate deposits occur 
are only 250 & 290 feet above sea-level respectively. 
Two routes are available - one through the Gorge and 
along the valley of Johnson's Creek, and the other 
along the valley of Sassafras Creek and across a 
saddle into Flowery Gully. 

The former' wvuld be the more direct and there­
fore, shorter route. It would connect with the 
Tasmania or Wyett's tram near Beaconsfield, and pass 
through the Gorge on the north side of Middle Arm 
Creek. It could then run up either the east or west 
side of Johnson's Creek. The western route would be 
the shorter but would traverse private property all 
the way. ~he eastern one would traverse Crown land 
for a consfderable distana:e which w.uld be more 
easily and satisfactorily obtained than through 
private land. 

The other route would cross the Middle Arm 
Creek below the Gorge and then follow the valley of 
the Sassafras Creek on its western side along the 
flank of Blue Tier. It Vlould then cross a saddle at the 
north end of the Blue Tier at an altitude of 360 
feet and run along the south and east sides of 
Johnson's Creek. Along the B.lue Tier this route wou]d 
traverse Crown Land for a part of its length • 
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Both routes would serve both the slate and 
limestone deposits with only short branch lines. 
Should the limestone at the head of Flowery Gully be 
worked, it would be better to cross a saddle to the 
south of A. E. Co.,ie' s house into Flowery Gully, 
instead of following Johnson's Creek which would 
perhaps involve a tunnel. 

VII. FLANT SITE. The limestone and slate occur 
close together at Flowery Gully. The coal would have 
to be brought inland a lar~portion of the cement 
exported, via Beauty Point. The cement plant might 
therefore be located either at Flowery Gully or 
Beauty Point. 

For a ~lant producing annually say 30,000 tons 
of cement there will be required about 34,000 tOne. 
of limestone, 9,000 tons of slate, and 20,000 tons of 
coal. With the plant at Flowery Gully, the 20,000 tons 
of coal together with other supplies and stored wuuld 
have to be trans~orted agctinst the grade, and the 
30,000 tons (or part thereof) of the cement transported 
with the grade. 

With the plant at Beauty POint, only mining 
supplies and fuel wvuld have to be hauled against the 
grude, and the 34,000 tons of lime$tone and 9,000 tons 
of slate with the grade. Altogether there would be 
no great differences in the total·weight to be hauled, 
though it would probably be greater with the plant at 
Flowery Gully, but it would be divided nearly equally 
in both directions. With the plant at Beauty Point, 
the greates part of the load would be taken with the 
grade. 

T .• us considered solely from the transportation 
point of view, the advantage is slightly in favour of 
Beauty Foint. Also, the plant at Beauty Pointwould be 
in, and close, to, the established township of Beauty 
Point and Beaconsfield and thus nearer to a course of 
labour, and the necessity for est~blishing another 
township would nut arise. 

At Flowery Gully, howev~r, the quarrying op­
erations and manufacturing plant, if located there, 
would be concentrateq. and tuus more suitably located 
for supervision. A plant site at Flowery Gully would 
also be less costly than one at Beauty ,t'oint. 

VIII. WATER SU}l'LY. If the plant be situated 
at Flowery Gully, only small supplies of water could 
be obtained locally from Johnson's Creek. These 
might not be sufficient for the purpose and supplies 
would have to be brough from other streams. The 
onl,i stream from wi,ich a SUI/1l1y could be obtained in 
quantity and brought by gravitation is the Supply 
River 5 miles to the south. A race was once cut 
from this river to the head of Flowery Gully and the 
water then con,eyed by a tunnel through the ridge, 
and by a race into the head of Sassafras Creek. 
From the tur;nel the water could be delivered directly 
into the head of Flowery Gully. 

The race has now been filled in and the tunnel 
might· have fallen in in places but could be easily 
re-opened. 

If the plant be located at Beauty .t'oint, 
sufficient supplies .could probably be 
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obtained from either Middle Arm Creek, or Anderson's 
Creek, but these sources would require investigation. 

(6) CONCLUSIONS. 

The deposits of limestone at Flowery Gully have 
been known for some considerable time to be suitable 
as regards quality and quantity and working facilities 
for cement manufacture. The difficulty in the past has 
been the location of supplies of clay, shale etc. 
with similar advantages and suitable for mixing with 
the limestone. This investigation has revealed the 
presence of several deposits which might serve this 
purpose, themost important and favourable of which 
is that of the slates, decomposed slates and. clay at 
Flowery Gully. These materials are present in large 
quantities, and under conditions suitable for e~sy and 
economical extraction. The material is also of 
suitable quality and when mixed with the limestone will 
yield a cement of standard composition. This deposit 
and that of the limestone are situated within 20 chains 
of one another at Flowery Gully, thus permitting 
concentration of work. 

The plant will be located either at Flowery Gully 
or Beauty Po in depending upon the factors outlined Above. 

Coal does not occur in the vicinity and will have 
to be brought from other parts of Tasmania or from New 
South Wales. The same remarks applies to gypsum 
although only small quantities of this material is 
required. With these exceptions, however, the 
conditions are all favourable for the successful 
establishment of a cement industry within the district. 
Further the situation of the industry (where both 
interstate and overseas vessels can be accommodated 
without any difflculty) with which it can be eaSily 
connected by tram or railway in the above district, 
would give it an added advantage and importance. 

(Sgd.) P. B. Nye, M.Sc., B.M.E. 
GOVERNMENT GEOLOGIdT 

Hovart, 

5th May, 1924 
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