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LIiii.ES'NNE AT GUNHS PLAI1~S 

Introduction 

The occurrence of lines tone at Gurms Plains has 
been known for a great ~ years, a small amount of 
quarrying and 11M-burning has been attempted, and the 
limestone caves are a noted tourist attraction; but 
the deposits have never been mapped or reported on by 
a departmental otficer, and, except tor one obscure 
reference, no samples have been taken. Recently a 
group ot peovle in North Western Tasmenia has become 
interested in the limestone, aainly tor its agricultural 
use and a request was made to the Department tor some 
advice. 'rbe purpose ot this investigation is therefore 
twotold. - to map the e~t ann structure of the 
limestone beds as a whole and to make a detailed 
examination ot certain areas tavourable for quarrying. 

Locatiop eM '99'SS . 

Gunna Plains is a prosperous farming centre, 
located on pleasant river flats, and rising valley slopes 
on either side or the River Leven. It is connected by 
good roads to Ulverstone, 13 miles away and to the railway 
at Preston (on the Hietta Line) only three miles distant. 

TopoqaMy 

The valley floor of the Leven in this district is 
considerable. averaging , miles in length b7 i mile in 
width. The topograPb7 has first been conditioned by the 
differing rock types, the wide valley here being first due 
to the erosion of the readily soluble linestone. The Leven 
enters the Plains by a narrow deep gorge eroded with 
difficulty into the hard Trelladoc conglomerates and 
quartZites and atter <r.eMering slowl,. through the flat 
wide water-meadows again enters a deep gorge cut into 
resistant Cambrian rocks. On either side of the Plains the 
hills rise tairly steeply at first and then as the basalt 
covering Of the plateau is. reached steepen to very high 
angle slopes. During the Pleistocene period, glaCiation 
affected the topography to a llarked degree c.nt\ two distinct 
cirques me:- !::e oblServed at the southern end of the Flains, 
where tile hills rise ~ hundreds ot feet above the river 
level. 

The detailed topograpby ot the limestone ereas is 
typical. Numerous sink holes occur over the whole district, 
streams disappear underground and re-emerge m&nJ chains 
away, and cavities in the rock taces are numerous. Cliffs 
up to 200 feet high fringe the river and creek beds. 

Geological Malil 

On the accompanying ge:...::"'.:g:!.cal map, are shown the 
pr1.ncipal rock types outcropping in this ~tr1ct. The 
lu.eston.t,vh1ch.1sthe 1IIportant rocJJ: type as ter as this 
report 1s C~"'dl belongs to the Gordon River Series of 
the Ordovician &ind • UDderla1n apparently conformably bY a 
series of conglomerates and quartzites, the We.t Coast 
Range Conglomerate Series of the OrdOVician. Lying uncomf­
o1'r.mhly belo", th.1.'S latter S;noies, a.nd outcropping to the 
borth of th~ Limestone in the £even Gorge are slates and 
other members ot the Dundas Series ot the Cambrian • 
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In one locality a small remnant of post-limestone 
quartzite may be observed. lIo d~1n1te age can be 
assigned to this but perbaps it is equivalent to 
the Crotty Quartzites at the base ot the Silurian. 

DuriDg the Tertiary Period, wben a good deal 
ot the limestone bad already been eroded ava)" an 
outpouring of lava formed the extensive basalt 
depOSits, the rich soil trom which is so impOrtant 
to North Western prosperity. 

Under the basalt on steep h11l sides may be 
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aeen remnants of TertIary river gravels. and huge 
conglomerate boulders, brought down b7 pleistocene 
moraines, litter maD7 limestone areaa. These 
ferti8rY and Pleistocene depoSits, because of their 
tb1n coatiDg and limited extent are not distinguished 
on the geologIcal map, but recent river alluvial flats 
are separately coloured. 

Structu1j· 
The geolog1cal structure in the vic1D1ty of Qunns 

Plafns is do~ted b.r a large dIpptng sy.ncl1ne which 
a]a)st reacru.. the proportIons of a basin. The axis of 
this S)'llCllDe strikes at 1200 aDd is located about the 
posItion of the vall.y south ot the caves. Except where 
the bedding is influenced 1»7 a tev Id.Dor tlexures and 
taults, mainly to the nor:,s all dips to the north of 
this axis are southerly, to the south, all are 
northerly. It is not.ed that the horIzontal dis~ce 
across the l1mestone beds i8 IlI1ch less on the southern 
side of the axis than on the northern and this may be 
due to three causes, all of which probably operate here,-

1. The beds to the south are generally more steeply 
dipping. 
2. Minor tolds occur to the north, which causes 
repetItIon of the bels. These miDor folds and flexures 
appear very small and some are only a fev teet across. 

3. Faulting has also caused some repetition. 

No m1DDr folding or faulting has been observed 
south ot the srnclinal ads; but Just to the south 
ot this appears a thin bed of quartzite which seems to 
indicate the top ot the limestone. The bottom of the 
limestone can be found where the West Coast Range 
Conglomerate beds begin, so that the thiclmess of the 
11mestcme beds in this area can be measuredJ and it is 
found to be almost 3000 ft. 

To the south and .. st then the 11mestone is 
limited by its dip and bere the UDder1y1ng West Coast 
Range Conglomerate beds come to the surface. ro the 
east and sometimes to the vest the liaestoae disappears 
under Tertiary basalt. To the north a large south­
dIpping taul t brings Cambrian 11 Uunts into faulted 
relationship with the limestone. s..ller faults, echoes 
ot this large one, and parallel to it, occur in the 
limestone to the north ot the area • 



This rock is the typical dark blu~, high grade 
limestone of the Gordon RiTer Series walch outcrops 
in the north ot the Island at Melro.e, Rallton, 
Mole Creek,_ Flower1 Gull1, Loaqana aDd other lOcal­
ities. .1lthOugh in places it appears _ssiTe, it is 
usuall7 well bedded, the beds vary1nc 1A Width tram 
a tew inchea to several teet. Fractur1ng, particularly 
in a vertical plane, is reasonab17 COIDIIOD. but there 
does not appear to De a.IlJ shear1nc 1A this district 
and no icneous intrusloa appears to have interfered 
with the original constituents, aa no aaatles showed 
the presence of calcium silicates. In certain areas 
whllte calcit. veins and bunches are cOIIIIIIOn but this 
Is not- the pure calcium carbonat., as an analysis at 
the white crystals showed 2$ of magn.sium carbonate. 

2w!ptit¥ 

No overall estimate of the quantities present 
has been attempted as these are far in .XCess of any 
pre .. nt day needs, but OD the '.ologlcal .... p the 
limestone areas are coloured blue. this does not 
mean, of course, that limestone actually outcrops 
ov.r all this ar.a. In some plac.s it is covered by 
so11 aDd basalt debris in others by tertiary gravels 
and Ple1.~ ... glaclal materiall all these covex-ings, 
are butt;hin skins and here and there limestone wkes 
up trom under each ot the .. covers. Certain areas, 
how.ver, are aval1able where the overburden 1s practic­
ally negligible. The recent alluvium, shown OD the milP 
in yellow, covers limestone at no great depth but as 
the limestone could not be obtained trOll beneath th:J.s 
except b) sub-surface workings, it is difterentiated on 
the map. 

Q!JI]ity 

The quality of the llIIIeatone throughout the area 
is good and very consistent. In one locality beds 
were channel sampled over two faces. One face, in 
five foot sample. sbo~ oyer 75 teet, an average 
C~CO~_eontent of 87.8 the other, over 130 feet, 
~, in 6 foot samples, an average IaCO~ content ot 
87.1. Altogether in the district ~6 sampl.s were taken 
aDd~e results ot the .. showed an average calcium 
carbonate content of 87'.'. Most at the samples taken 
shoved the percentage at CaC03 in either .the eighties 
or Dineties. The magnesium carbonate oontent of the 
saaple. varies considerablJ and :in some samples is 
surpris1nc17 high. In the maJority, the percentage is 
under 3. but ~ have ~ or 5% and the highest contains 
l~. The acid insolUble port1on of the samples is 
quite constan:", varyinc <except in one sample) from 3 
to l2$. Ot tau acid insoluble portioD the majority 
cemsists ot Sl.02 (82J), Al03 (l.2%) -inc the ooJ.y 
other CODSt1tuefit at aQJ appreciable amount. In some 
of the samples sme" specks of P1T1te could be detected 
but an estimation of the sulphur content showed that 
one sample contained O.~. a tew 0.1$, but the majority 
less than 0.1$. 
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4. 

Accessibility B,D" lase .of Qua:-cryinl. 
{ , .-

As the d:;'strict is a :!?ieh 8!fTic...u..tural one, it is 
closely sattled aDd GOn¥equent1, rOBd~ are numerous 
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se that no outcrop is ver7 far from a road of some sort. 
Moreover, the greatest density of roads is on the plainS 
about river level and the limestone outerops on the 
hill slopes on either side 80 that there could always 
be a road below the base of a possible quarr7. In 
certain localities the '1~stone outcrops bo:dly in 
cliff faces or on very steep slopes with little oc no 
overburden thus forming natural quarry sites. 

All these points, ho',rever, will be discussed in 
greater detail when dealing with indlvi4ual selected 
sites. 

IN!,)IV l.QQAL SIriS 

1. Wipduss' ProPerty 

This site (or rather sites, for there are t.lO 
possible quarry sites) appears to be far the most 
favourable in the district and for this reason a more 
thorough survey and sampling of the area was undertaken 
than at other site~. 

This area has many advantages from a quarrying pOint 
of vie;.,. 'There are two natural faces of almost vertical 
rock with little or no overburden and of the order of 
luO feet in height at the faces, with the hill sloping 
more gently behind these for another hundred feet. 
These faces are looking north-easterly and as the dip 
of the beds is to the south there is a component of 
dip inwards from them. This tleposit is close to a good 
road and to electric power. A permanent stream runs 
through the area ,end there are good stl'etchesof flat 
ground for building purposes. The quantities of lime­
stone that could be quarried, "'it!l ~~ overturdan but 
a little soil. are enOZ'lIIOus. The rock faces themselves 
are some two hundt-ed feet each in length, the number 
one face is 75 feet high, rising a further hundred feet 
to the crest of the hill. some 250 feet in; the Big 
Face is over a lumdred teet in height and the hill behind 
1t r1ses another 150 teet to the hill top, 250 feet in. 
Millions of tons ot limestone could thus be obtained from 
this area with no overburden but a little aoil. 

The grade of stone in this property is comparable with 
that generally in the District and except tor one 5 foot 
bed is or good even quality averaging about 88~ CaeO). 

These two faces ~ere carefully channel sampled; that 
is a section \\"&8 ta'{en right across tht. beds and divided 
into widths of 3' to lu' which generalJ~ corresponded 
with the individual beds. It is of course possible tor 
these beds to vary laterally in grade but over this small 
area the grade of the samples should indicate the average 
grade of the beds. The attached sections show the position 
of the various samples, which may be shown diagrammatic­
ally as followst -
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No •• F~i. 

Sample 9 (20' ) 
8 (It I) 

l (f) ) 
( .) ) 

~ 
(;1) ) 
(;') ) Ma1n Rock Face 

3 (;') ) 
2 (6') ) 
1 (6 1) ) 

10 (5') 
II (51) 
12 (5') 

!~ (8') 
(5' ) 

- (2;') No outcrop 
I; <3' ) 

Big 'ace. 
Sample 18 (;') 

17 (;' ) 
16 (;') 
19 (8*) ) 
20 (;') ) 
21 (6 1 ) ) 
22 (6') ) Main Rock Face 

~~ (6*) ) 
(6' ) ) 

~g (1') ) 
(7 1 ) ) 

~h 
(;t) ) 
(0') ) 

29 (6') ) 
30 (;') ) 
31 (7 1 ) ) 
36 (f) ) 

~~ ( ') ) 
(10*) ) 

32 (1') 
33 (7') 

Sample 37 was a general sample taken over several beds 
at the outcrop nearer the road and contained on lease 
305P/M, 2lt acres held by B.L.Munro. 

Detailed results of this sampling are as followSI-
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Sample Width Insoluble AL20;t, &: 
Fe2 3 CaO CaC03 MgO MgC°3 s. 

1 6' 9.7 1.2 1t7.2 81+.2 2.2 - 1+.-$" -··02-------

2 6' 7.8 0.6 1t9.1 87.6 1.5 3.1 u¥.ir 

~ 5' ~.3 0.3 52.8 91t.2 0.8 1.6 " 5' .1 0.7 1t9.6 88.5 0.9 1.8 " g 5' 3.9 0.5 52.6 §3.9 0.8 1.6 II 

It, 7.2 0.6 50.4 9.9 1.0 2.1 II 

7 5' 5.1t 0.4 51.8 92.1t 0.7 1.4 " 8 4' 4.4 o.§ ~2.2 ~.l 0.9 2.0 If 

9 20' 11.7 0. 7.3 .4 1.3 2.8 " 10 5' 19.4- 1.4 39.1 69.8 4.1 8.~ If 

11 5' 4.9 0.6 51.9 62•6 0.9 1. tt 

12 5' 8.~ 0.8 47.6 5.0 2.4 4.9 0.1 
13 81 12. 1.2 45.6 8l.1t 1.9 3.9 II 

under 14 51 7.7 0.6 1t9.7 88.7 1.0 2.2 0.1 
15 3' 5.4 0.4 ,1. 5 91.9 0.9 1.9 rt 

16 51 8.3 0.8 9.7 88.7 0.7 1.4 .. 
i~ 5' 4,4 0.6 52.1 93.0 0.6 1.2 It 

5' 4.~ 0.6 51.9 92.6 0.6 1.2 .. 
19 8' 12. 1.1 47.1 84.1 0.7 1.;1 " 20 5' 8.9 0.9 4A•3 88.0 0.6 1.2 " 21. 6' 10.8 0.9 4 .5 86.8 0.6 1.2 II 

22 61 4.6 0.7 52.~ 93.0 0.6 1.3 If 

~~ 6' 7.2 0.7 50. AO' o 0.7 1.1t n 

6' 10.2 1.0 48.5 6.6 0.9 1.8 If 

25 r 11.8 1.0 4-7.7 85.1 0.8 1.7 .. 
26 '.0 , 

o.~ 50.9 90.9 0.9 1.8 .. , 
27 5~ 7.3 o. 49.7 88.7 1.2 2.6 1/ 

28 6 1 4-.2 0.8 50.1 89.1t 2.5 5.3 1/ 

29 6' 5.4- :).8 lt9.6 88.5 2.0 4.2 If 

• _e'~""" ___ ' . 
. -,,---~.- .. --....... ---~----------. 

'C"~>_;","" " ... , , i,':'Ii." i 



7. 

Sample Width Insoluble Al20j &: '820 CaO Cac03 MgO MgC03 s. 

30 " 8.3 0.6 1t-7.9 8"~ 2.1 It-.It- 0.1 
31 7' 8.1 0.8 lt7.3 81+. 2·1 ,.6 " 32 7' Ilt.O 1.1 4~., 7~.6 2. 5.9 " 
~~ 7' 7.2 0.7 9·3 8 .0 1.6 3·i " 10' 12.0 0.9 lt6.2 82.~ 1.7 ~:5 

n 

~~ 8' 8.6 O.~ 48.4 ~. 2.2 If 

3' 9.8 o. 1tlt.8 .0 4.1t- 9.2 .. 
37 6., 0.8 49.3 88.0 2.1t- ,.0 " 
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It can be seen that the MgCO,\ content varies considerably 
but it a low magnesium content were desired at any time, 
it is interesting to note that samples 16 to 26, that is 
the upper 66 teet or the B~ bee, eontain less than 2$ 
MgC°3_ 

In each tenth samIlle, the acid insoluble portion olas 
se,>arate1y anal.ysad and un overall average sho,!ed 83% of 
it consisted of 8102 and 10% Al<:!03 Details of .samples 
are as folloWSJ- • 

8wnplo SlO2 A1203 '82°3 I'Sti
2 

CaO Mgo 
i Pi) 1 9.0 0.1 i).7 0.6 1.3 t .<-

10 83.1 10.0 o.~ 0.6 0.5 1.5 
20 85.5 8.6 o. 0.5 0.5 1.3 
30 80.0 12.7 0.6 0.7 0.5 1.0 

.1. •• LaBilliawa Bend 

I~ the southarn portion ot the aroa and just lifter 
~~~ Leven emerges from its upper gorge is a large bend 
in the rlv .. r contain1ng flat meadO'lls. To the north of 
these flats and on the opposite side vf the river are 
limestone cliffs, some 200 feat in height and fringing 
the river tor hundreds of feet along the strike of the 
beds. :Jufortunately the base of these cliffs is tile 
river itself :.hich;lOuld make quarrying from their face 
very d1.f'f'icult. llowever, the eastern end of the ridge 
ends in river flats a~-.d although there is not a she'er 
face in this ~lr3ct10n a cuarry site could be easily 
opened and very little overburden would result. As can 
be seen on the plan, the hillside rises at about 300 
and the top of the hill., Dearl,. 200 feet above the flat, 
is in a distance of ~O reate The reserves in this 
ar~ are aJ.most limitless and the quality is high, the 
average caCo~ content being~. Two saaples were 
taken one (44) frc,1Il flat level to 80 reet and the 
second (4-5) from 90 feet to the top. These showed, -

Sample Width Insoluble J.l.2~ & CaO caC03 MgO MgC03 s. 
h23 

It4 86' 5.0 0.6 51.8 92.5 0.9 1.9 un<' 
o. 

4-, 90' 7.4- 0.1 4-8.9 87.3 2.2 4-.6 

The River Leven flows richt past this site and there 
are ample r lver flats. However t it 18 the remotest spot 
tr:J1Il access roads in the area aDd & road ,0 chains in 
length would have to be constructed from the present end 
of the metal. 

lll. About the centre of the district, close to the road 
leading to John's property and just south of the caVes 
is a hill from which limestone could be obtained from two 
possIble quarry sites. 

M 
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A. The first is situated opposite Jobits house 
vhere Cayes Creek runs underground. The hill rises 
from a small flat at a 200 angle to a height of 90 teet 
and then tlattens. The l.1mestone 111 this area is full 
of .aviti.. and is likely to include a lot of rubbish, 
such as surface soil. A sample taken from all the beds 
shoved, -

11.6 

The hill slope is almost & dip slope and the beds 
are dipping outvard at 100. 

B. The second possible aite occurs on the Caves 
Reserve at the tirst beDd in John's Road vhere a small 
quarry has previously been opened

l 
to utilise the 

limestone as road metal. 'rhe hil into vhich this quarry 
has been opened, is a spur rnnnina trOll tne rn.aiD hill and 
rises to ninety feet above the flat. The dimensions of 
the hill are 200 byl50 teet. A sample (~l) taken over all 
the beds showed. 

The beds dip in the direction of greatest hill slope. 

These tliO sites although cantrally situated close 
to formed roads have several disadvantages; the quality 
is not as good as at other localities, the quarries would 
face south and in one case the limestone would contain 
a certain amount of rubbish vhile in the other the 
quantities available liould not exceed one hundred thous­
and tons. 

IV. ,thsre the metal road ends to the south of the 
area but to the north ot the River are extensive outcrops 
along the face of a sAll hill vhich rises from the flat 
at an angle of 300 to a height of 80 feet and then 
flattens. The beds average 3 teet in thickness and dip 
into the hill at l~. A small stream tlovs trca the hill 
near this point. The quality of the l.1IIestone is good 
and except tor its southern aspect it would appear a good 
quarry site for l1m1ted production. A sample (If.O) taken 
over all the beds shoved, -

----------- .--~-... --. 

Insoluble 
A1203 &: Fe203 
CaO 
CaC03 
MgO 
MgC0

3 s. 
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V. Other SUes 

In several other localities, quarry1nc could be 
satisfactorily carried out but the aites meotioned 
appear the most favourable. fw1n hilla ot limestone 
rise behind Lasts t Dairy on the western side ot the 
Leven and a composite aUHI (43) was taken across 
beds 30 teet in width on one hill and 60 teet on the 
other. This showed limestone ot good quality viz. 

Another area that might be considered because ot 
its high level posl tion is on C .Cln:-ko' s property and 
could be approached froa the Preston plateau and not 
trom the lower Gunns Plains. Bold cl1fts, 50 teet high 
fringe the gul17 ot a slll&ll creek which disappears 
underground. 1'he dip of the beds is into the hill from 
the gully. A sample taken over the 50 teet showed a -

11.6 

On the first big bend on the road from Gunus Plains 
to Preston are bold outcrops of limestone on a steep hill 
slope. Two samples were taken across the beds which dip 
into the hill at 200. One ()8> 1ncluded beds from road 
level to 50 teet aDd the other ~l9) trOll 50 to eo feet. 

Insoluble ~ ~O 
Fe2~ &: 
Al2u3 0.8 0.8 
CaO ~7.8 ~7.0 
caC03 85.3 83.9 
MgO 3.; 3.7 
MgC03 1.3 7.7 
S 0.1 0.1 

Conslus!9DI 

Enormous quantities ot high grade limestone outcrop 
on steep hill slopes fringing allUVial tlats at several 
localities in the Gunns Plains area a.d although quarries 
could be successfully operated at many of these sites it 
1s considered that either ot the two olitf faces 6n 
.'/induss' property is the most promising site. 

'rhe De"Jartment of Mines, 
HOBM+· 
31.10.51. 

Terence D. Hughes, 
GEOLOGIST. 

• 


