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POaSk.1l1trs of Ob~nipg ijpderarollDt! Water . OJ ahern. 
Introduct1oij 

The geological eXamination of the Sheffield 
District was made at the request of the Kentish Municipal 
Council. :Prom other sources, the Council had been 
informed that artesian water existed in the district 
and was in faot the same tlow or atream that had been 
encountered in a bore-hole at Spreyton. 

The Council desired oonfirmation of this 
statement on geological grounds as they considered it 
might be po,;sible to obtain a supply for the townShip 
of :3heffield from the source. 

Topography 

The Sheffield distriot oonsists for the most 
part of an undulating plateau in various stages of 
diosectlon. Around the township the general elevation 
of the oountryis between 900 and 1000 feet above the sea. 
To the south-west, there io a gradual increase the 
beneral elevation being lluO to 1200 feet. 

The Badgers range oocurs to the north with an 
altitude of 1400 teet and a general trend to the north­
north-weet. Ilt. Roland (4047 feet) OOcun; a short distance 
to the north. The plateau is disseoted by tIle Forth 
River on its western side and the Dasher River on the 
south and east with general levels 300 to 400 feet below 
the plateau. 

The Don crosses the district in'a beneral northerly 
direotion, but has dissected the distriot to a much 
less extent. 

Geol06Y 

A number of rock formations of different ages 
occur in the Sheffield district. Descri,tions of the~e 
will be given below in their order of age from oldest 
to youngest 

(a) Cambri,ap 

In Mineral Resources Bo. 8, Mr. A. McIntosh Reid, 
describes a series of S8rldstones and slates ooourring 
to the north-west of Shetfield. These are similar to 
the fossiliferous rooks at Carol1ne Creek, Railton and 
so are referred~to the Cambrian ayatem. 

(b) C8!!lbrg-<>NpJ1C1iB (PPEI?hl&2a.d) Sedimentarx Rooks. 

Probably the next aeries in order of age is one 
consist~ ot schistose slates with perhaps subordinate 
amounts ot quartzites and congloaerutes. These rocks oocur 
in an area along the Dasher River to the south-east ot 
Sheffield. It is difficult to Obtain strikes aDd dip 
but in the tributary which ~s through Sheffield, exposures 
give a strike of B.B.W. and a dip to the west athighvangles. 
The rocks are dark ooloured ~pea ot sohist or sohistose 
slates. fhe series are tentatively ascribed to the 
Caillbro-OrdoJ1oian (Porphyroid) Syatem. 

In the area about It a11e~ to the soutb-weGt ot 
KenUsb station, more normal slates are exposed in a road 
outting. The strike is east and west and the dip to the 
north. 

____ ~7 .. ______________________________ . __ __ 
• 



In the oountry between the Porth and the Don R. 
and along a tributary of the later, a series of breooia 
oonglomerates occur. These rooks consist of rounded 
and angular pieces of soft rock types in a soft matrix 
of toe same nature. They resemble similar types at the 
head of the Comstock Valley aDd are to be correlated 
wi 1;b the l'orphyroid or the Dundas series of the Cambro 
Ordovioian. 

(c) PorphYroid Igneous Rocks 

Theae occur in three parts of the distriot, 
viz to the north, south and south-west of iheffield. 
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The types in the area to the south are of intermediate 
oom,osi tion and are either ayeribs or syenite porphyries •• 
In the south-weGtern area the rock is,prob~bly ultra basic 
and of the nature of a perknite or pionte.-

The relatione of the igneous rooks with the 
sedimentary could not be observed. It is probable, 
however, that the roOteS belong to the l'orphyroid series 
wld are intrusive into the sedimantary types. 

(d) West Coast Ranee Conglomerate Series. 

This series oontains the tYJ.iioal oonglomerates 
and quartzi tes of the above named series of tIle Silurian 
System. They oooupy the high raIl6e known as the Badgers 
to the nort11-east of the district. 

(e) Lower Tertiary 

Rooks of this age probably ooour over a large 
part ot"the distriot. Owing, however, to the oovering 
of basalt they are only exposed at a few looalities where 
the basalt has been denuded from them. 

The best exposure of these beds is along the 
Don River near the brid&e on the Sheffield-Barrington 
road. A oliff on the west bank of the river exp08u~ 5 
15 feet of sandstones and cl~s with fossil leaves in 
them. The olay is overlain by basalt while the sundstones 
extend below river level. 

Along the road near the bridge sands, gravels 
and ol~s oocur which are doubtfully referred to the 
same series. To the north west of the bridge sands 
and sandstones appear to underlie the basalt. Clay 
is also exposed at looall. Lies further north along the 
Don River. 

Other exposures of sub-basaltio deposits ooour 
at various looalities along the BOrth western side 
of the Dasher River. These oonsLet of gravels 
oontaining waterworn pebbles up to 4 inohes in diameter. 
Where visible, these rocks overlie the Cambro-Ordovioian 
rooks and underlie the basalt. 

It is probable that there is at leaat one bed 
of sediments interoalated between flows of basalt. 
Statements made in connection with existing wells 
in the township of Sheffield suggest the presence of 
beds of sand and gravels beneath the basalt at the 
surfaoe. 

It is evident from the above that the sub-basaltic 
deposits are wide spread. The greatest extent and 
thickness should ooour approximately along the course 
of the Don River as this represents the oourse of the 
former Porth River. The valley of the latter was 
filled wtth Bands, gravels,olays and whioh were oovered 
in turn by the basalt. The bas~t however, was 
not oonfined to the valley of the Forth, but was of 
suffioient thiokness to overflow any low parts of its 



eastern watershed aDd join with similar flows in 
the valley of the _ereey River. 

Ae alrea4.T stated above, one or more flows 
of basalt filled the valley of tbe Fortb River and 
overflowed and joined similar flows in the valley 
of the Mersey River. 
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Ibe statements as to gravels in wells in 
Siletneld point to several flows witb thin interbedded 
sediments between tbem. The usual type is vesicular 
fine-grained variety often oontaining ~gdules of 
calcium carbonate. Thougb olivine is not in evidence, 
the rock: is probably an olivine basalt, typical of the 
flows on the nortb west coast. It weathers rapidly and 
gives rise to the rioh Dhooolate soil of the district. 
Along the railway south west of Sheffield a large amount 
of taoh¥~te ooours in association with a rock resembling 
an agglomerate. . 

In common with the basalts throughout Tasmania, 
it is regarded as olosing the Lower Tertiary ara. 

(g) The reoent deposits include the alluvium, river 
gravels ocourring along the present streame. The 
largest area exists to the north east of Sheffield. 
O"ther areas occur along the. Dasher and Don Rivers. 

0Seur£!9ce ot Updlrgrg!!p9 !ater. 

l'racticalq "the whole ot the underground water 
is derived from that which falls upon the surface and 
percolating through the soil is stored in suitable 
rool:s. 

In order that und:~fround water a&1 be stored, 
the rooks must be poraua pe~eable i.e. not only 
must "they be oapabls ot oontaining water, but they 
must also allow "the passage ot water through them. 
Rocks with joints, fissures and other cavities also 

,provide "these oonditions. 

The geologioal struoture plays an important 
part in the' oocU1:renoe of underground water. It must 
be suoh "that the porous beds outcrop at the surtaoe so 
that "the surfaoe water may enter them. !he presen.e 
of impervious beds above and below the porous ones 
largely affeots the ocourrence. 

In general, it IIUQ' be talcenth.. part of the 
rainfall peroolate. underground and saturates the 
underlying rocks to a oertain leTelknown as the water 
table. In speoial cases suoh asperous beds interoalated 
with impervious onee and with structures as basins or a 
uniformly dipping aeries, the water may be stored under 
artesian conditione i.e. when tapped by a shaft or 
bore-hole it will rise above the surface ot the ground. 
Generally, however! the conditions are such that "the 
water is sub-arte. an i.e. it does not rise to the 
surface, though it may rise abOve the level at which it 
was tapped. 



FOssibilitie~ i~ tbe Sbeffield District 

As seen above, the geol:r!!al structure of the 
Sheffield distriot consists of at horizontal layers 
of basalt and sub-basalt10 river deposits overlying 
a basement oomposed of oambro-ordovic1an sedimentary 
igneous rooks. 

The Cambro-Ordovioian rocks would not be 
water-bearing ones exoept in so far as they are 
jointed. Small quanti ties might be obtained trom 
shafts and bore-holes interseoting prominent j01nts. 

The Tertiary rooks would, in the case of the 
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sands, sandstones and gravels which are very porousl contain 
supplles of water. The clays would not read1ly yie d 
water. The basalt would contain small supplies of water 
1n the numerous joint planes 1 t contains. the Tertiary 
rooks represent sediments along the former valley c:t the 
Forth River and its tributar1es, The flow of the former 
valley would have a slope to the north aDd the deposits 
are also likely to be thiCker in the northern parts of 
the distriot. The basalt also has a general slope to 
the north. 

(a) SHR:artesiaa !i)et 

As already indioated by the numerous wells 
sunk in the Sheffield d1striot, espeo1all1 in the 
township, the geological conditions are suitable for 
the ooourrenoe of aub-artesian water supplies. Theae 
wells have blleu sunk to depths rang1llg up to 60 or 
70 feet. Generally they have passed through basalt 
for their full depth, but in the best wells i.e. those 
giving the largest amount of water, such as those at the 
hotel of ~r. Maddox and near the old butter factory, 
they passed through the upper layer of basalt and entered 
beds of sand and gravels respeotively. The sands and 
gravels are the most porous rooks and it is natural 
that the largest quantities of water would be obtainable 
ther",from. 

(b) ArteSian Water 

There is only a very slight possibility that 
water exists under artesian oonditions. These oonditions 
might oocur in the basal beds of the Tertiary system. 
These beds probably outorop in the south-western part of 
the district at altitudes of 1200 to 1300 feet above 
sea-level. They thc8x:tend north under the oover of 
basalt, and in the vioinity of the'Sheffield oemetery 
would probably be 50 to 100 feet beneath the surfaoe 
and therefore at 700-750 feet above the sea. The 
slope to the north is therefore fairly steep and the 
differenoe in height of 450 to 500 feet might give 
suffioient pressure to oause the water to be under 
artesian oonditions. 

To test this properly a bore-hole would have 
to be sunk in the deepest part of the old Porth Valley. 
It is impossible to determine suoh a pOSition with any 
degree of accuracy from the available evidence at the 
surface, and several holes miLht have to be sunk to 
determine it. 

Further, even if the water was under artesian 
conditions it is highly improbable that it would have 
suffioient pressure to enable the township of Sheffield 
to be supplied by gravitation, and pumping would have to 
be resorted to. It has been stated that artesian water 
exists under the township and that it is conneoted with 
the artesian water at Spreyton, many miles to the north. 

...-
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It need only be stated that the geologioal oonditions 
at Sheffield and Spreyton are totally different, to prove 
the j"aUaoy of this statement. At Spreyton, the water 
is obtained from a porous pebbly bed in the Permo­
Carboniferous rocks, while at Sheffield the water (sub­
artesian or artesian) is in basalt and Tertiary beds, 
and the ~.ological and geographical barrier of the Badgers 
exists between tne two looalities. 

ConolusiQn 

The geologioal oonditions at Sheffield 
are suitable for the .ooourrenoe of sub-artesian water, 
as proved by the existing wells. It is possible though 
not probable that artesian water ~ exist in the deepest 
part of the Tertiary aediments in the old Porth Valley. 
The position of this deep part oannot be aoourately 
determined on the surfaoe and several trial bores might 
be neoessary to locate it. 

In view of the oost of these aDd the 
uncertainty of obtainin.G art"sian water, it is a matter 
for serious consideration whether attempts should be 
made to obtain an artesian supply. A question. worthy 
of consideration is that of obta1.rl1.ng a supply of sub-artesian 
water from a number of wells in olose proximity. This 
would require tests of the quantity and quality of water 
from the best of the existing wells. Suoh a sohe:me would 
require a pumping plant with several suction lines or 
smaller pump1n~ plants on uach well. 

Mines Department, 
Hobart. 

19th December, 1927. 

F. B. Nye. 
GOVERNMENT GEOLOGIJT. 
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