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The occurrence of linestone at Gurnns Plains has
been known for a greai many years, a small amount of
quarrying and lime~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 officer, and, except for one obscure
reference, no samples have been taken. Recently a
group of people in North Western Tasmaniz has bhecome
interested in the limestone, mainly for its agricultural
use and a request was made to the Department for some
advice. The purpose of this investigation is therefore
twofold: = to map the exbent una structure of the
limestone beds as a whole and to make a detalled
examination of certaln areas favourable for gquarrying.

Gunns Plains is a prosperous farming centre,
located on pleasant river flats, and rising valley slopes
on either side of the River Leven. It is connected by

good roads to Ulverstone, 13 miles away and to the rallway

at Preston (on the Nietta Line) only three miles distant.
Jopography

The valley floor of the Leven in this district is
considerable, averaging 5 miles in length by 4 mile in
width. The topography has first been conditioned by the

differing rock types, the wide valley here being first due
to the erosion of the readily socluble linestone. The Leven

enters the Plains by a narrow deep gorge eroded with
difficulty into the hard Tremado¢ conglomerates and
quartzites and after ueandering slowly through the flat
wide water-meadows agaln enters a deep gorge cut into

resistant Cambrian rocks., On either side of the Plains the

hills rise fairly steeply at first and then as the basalt
covering €f the plateau 1s reached steepen to very high
angle slopes. During the Pleistocene period, glaeiation

affected the topography to a marked degree cnd two distinct
cirques may Le observed at the southern end of the Flains,
where tae hills rise many hundreds of feet above the river

level.

The detailed topography of the limestone areas 1is

typical. Numerous sink holes occur over the whole district,

streams disappear underground and re-emerge many chains

away, and cavities in the rock faces are numerous. Cliffs

up to 200 feet high fringe the river and ereek beds.
Geologdcal Map

On the accompanying geu.cgical map, are shown the

prinecipal rock types outcropping in this adfstrict. The
limestons,which is the important rock tyre as far as this

report is coneerndd, belongs to the Gordon River Series of
13 underlain apparently conformably by a

the Ordovieian and
series of conglomerates and quartzites, the West Coast

Range Conglomerate Series of the Ordovician. Lying uncomf~

ormably below this latter Siries, and outcropping to the
horth of the Limestone in the Leven Gorge &are slates and
other members of the Dundas Series of the Cambrian.
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In one locality a small remmant of post-limestone
quartzite may be observed, No definite age can be
assigned to this but perhaps it 1s equivalent to

the Crotty Quartzites at the base of the Silurian.

During the Tertiary Period, when & good deal
of the limestone had already been eroded away, an
outpouring of lava formed the extensive basalt
daposits, the rich soil from which is so important
to North Western prosperity.

Under the basalt, on steep hill sides may he
seen remnants of Tartiary river gravels, and huge
conglomerate boulders, brought down by ﬁleistocene
moraines, litter many limestone areas. These
Iertiary and Pleistocene deposits, because of their
thin coating and limited extent are not distingulshed
on the geoloiical map, but recent river alluvial flats |
are separately coloured,

The geologlcal structure in the viecinity of Gunns
Plains i1s dominated by a large dipping syncline which
almost reached the proportions of a basin, The axis of
this syncline strikes at 120° and is located about the
position of the valley south of the eaves, Except where
the bedding is influenced by a few minor flexures and
faults, mainly to the north, all dips to the north of
this ,xis are southerly, and to the south, all are
northerly. It is noted that the horizontal distance
across the limestone beds is mmch 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 hereg=-

1. The beds to the south gre generally more steeply
dipping,.

2e Minor folds occur to the north, which causes
repetition of the beds. These mipor folds and flexures
appear very small and some are only a few feet across.

3. Faulting has also caused some repetition.

‘ o minor folding or faulting has been observed
south of the synclinsl axis; but just to the south

of this appears a thin bed of guartsite whieh seems to
indicate the top of the limestone. Thes bhottom of the
limestone can be found where the West Coast Range
Conglomerate beds begin, so that the thickmess of the
limestone beds in this area can be measuredy and it is
found to be almost 3000 ft.

To the south and west then the limestone 1s
limited by its dip and here the underlying West Coast
Range Conglomerate beds come to the surface. To the
east and sometimes to the west the limestone disappears
under Tertiary basalt. To the north a large south~
disping fault brings Cambrian Bédiments into faulted
reletionship with the limestone. Smmller faults, echoes
of this large one, and parallel to it, occur 1n the
limestone to the north of the area.




e,

3.

This rock 1s the typieal dark blue, high grade
limestone of the Gordon River 8eries which ocutgrops

in the north of the island at Melrose, Raillton,

Mole Creek, Flowery Gully, Loongana and other local-
ities. AlEhaugh in places it appears massive, it is
usually well bedded, the heds varying in width from

a few inches to several feet, Fracturing, particularly
in a2 vertical plane, 18 reazsonably common but there
doas not appear to ge any shearing in thisg district

and no igneous intrusion appears to have interfered
with the originel constituents, as no samples showed
the presence of calecium silicates. In certaln areas
whilte calelte veins and bunches are common but this

is not the pure calclum earbonate, as an analysis of
the white crystals showed 24 of magnesium carbonate.

Suantlity

Ko overall estimate of the quantities present
has been attempted as these are far in excess of any
present day needs, but on the geological.map the
limestone areas are coloured blue., This does not
mean, of course, that limestone actually outerops
over all this area. In some places it is covered by
801l and basalt debris in others by Tertiary gravels
and Pleissecene glacial matarial% all these coverings,
are but thin skins and here and there limestone pokes
up from under each of these covers, Certailn areas,
however, are available where the overburden is practice
ally negligible. The recent alluvium, shown on the mep
in yellow, covers limestone at no great depth but as
the limestone could not be obtained from beneath this
eﬁespt by sub-surface workings, it 1s differentiated on
the map.

Suallity

The quality of the limestons throughout the area
is good and very consistent. 1In one loecality beds
were channel sampled over two faces. OUne face, in
five foot samples showed, over 75 feet, an average
Co,C0, content of 87,8 and the other, over 130 feet,

' s In 6 foot samples, an average @aCO, content of
87.1¢ Altogether in the district 46 sampl¥s were taken
and the results of these showed an average calcium
carbonate content of 874, Most of the samples taken
showed the percentage of CaCOy in either the eightles
or nineties. The mugnesium cgrhonate econtent of the
samples varies considerably and in some samples lis
surprisingly high. In the majority, the percentage 1s
under 3, but many have 4 or 5% and the highest contains
124, The acid insoluble portion of the samples 1is
quite constant, vyrying (except in one sample) from 3
to 124 Of this ac¢ld insoluble portion the majority
consists of 310, (82¥)3 Al03 (12%) being the only
other constituefit of any appfeciable amount. In some
of the samples amall specks of pyrite could be detected
but an estimation of the sulphur content showed that
one sample contained 0.2%, a few 0.1%, but the majority
less than Otl‘l
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As the distriet is a pieh apricuitural one, it is
claselz sottled and eonsequently roads are numerous
se that no outerop is very 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 so that there could always
be a road below the base of a possible quarry. In
certain localities the lirestone outerops boldly in
¢liff faces or on very steep slopes with little or no
overburden thus forming natural quarry sites.

All these points, however, will be dlscussed in
greater detall when dealing with iandividual selected
sites.

NDIV T g
W ! [¥] t

This site (or rether sites, for there are t.o
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 sitec.

This area has many edvantages from a quarrylng point
of viewve There are two natural faces of almust vertical
rock with little or no overburden and of the order of
1u0 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 1= to the south there is a component of

dip inwards from them. This deposit is eclose to a good
road and to electrie power. A permanent stream runs
through the areas :nd there are good stretehes of flat
ground for building purposes. The ¢gunantities of lime~
stone that could be quarried, with re overburdon but

a little soil, are enormous. The rock faces themselves
are some two hundred feet each in lengths the number

one face is 75 feet high, rising a further hundred feet
to the erest of the hill, some 250 feet iny the Big
Face is over a hundred feei in height and the hill behind
1t rises another 150 feet to the hill top, 250 feet in.
Millions of tons of limestone could thus se obtained from
this area with nc overburden but a l1ittle soil.

The grade of stone in this property is comparable with
that generally in the District and except for one 5 foot
bed is of good even quallty averaging about 88% €aC03,

These two faces were carefully channel sampled; that
is a seetion was taken right across the beds and divided
into widths of 3' to 1u?' which generally corresponded
with the individual beds. 1t is of course possible for
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 ahown diagrammatic-
ally as followst =
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Sample 37 was & general sample taken over several beds
at the outerop nearer the road and contained on lease
305P/M, 24 acres held by H.L.Munro.

Detalled results of this sampling are as followgie
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Fe‘%3 Ca0
1.2 W7.2
0.6 49,1
0.3 5248
0.7 49,6
0e5 5246
0.6 50 ol
Ok 51.8
o.g 22
Qe 7+3
1.4 39.1
0.6 51.9
0.8 47.6
1.2 4546

0.6 49.7
Ol 1.5
0.8 Ce?
Ceb 52«1
0.6 51.9
1.1 47,1
0.9 49,3
0.9 43,5
$7 A
1.0 48,5
1.0 47.7

O, 50.9
o.g 49,7
0.8 50.1

CaCO3 Mg0
84,2 243
87.6 1.5

2 0.8
88.5 0.C
3.9 OQU
9.9 1.6
92,4 D47
ol 0,9
olt 1.3
69.8 4.1
2.6 0.9
500' 2¢l'l'
81.4 1.9
88.7 1.0
91.9 0.9
88.7 0.7
93.0 Oeb
92.6 0.6
84,1 0.7
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Sample Width Insoluble Al;0, &

Fe 303 Ca0 CaCo Mgo MgCOo S.

2 _ 3 3

30 gt 8.3 0.6 4749 854 241 b4 0el
31 7t 8.1 0.8 47.3 8’*03 aog 5+6 n
32 74 14,0 1.1 ha.s 7g.6 2e 59 "
33 7! 742 0.7 9.3 8840 1.6 3.2 : "
34 10 12,0 0.9 6.2 Sa.z 1.7 a. n
35 8t 8.6 o.g 48,4 gg. 242 .5 "
36 3t 9,8 O. 1448 o0 L 9,2 "
37 6.5 0.8 49,3 8840 2. 5.0 "
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It can be seen that the MglOy content varies considerably

but if a low magnesium contegt were desired at any time,

it is interesting to note that samples 16 to 26, that is

;ggoupper 66 feet of the Big Face, contain less than 2%
3

In each tenth sample, the acid insoluble portion was
separately analysed and am overall average showed 83% of
1t consisted of 810, and 10% Al,0,, Details of samples
are as rollowsie *

“Semple 810z AL03 53253 T30, Cal Mg0

2
T T3ee Gel O ey e 1.3
10 83.1 10.0 o.Z 0.6 0.5 1.5
20 85«5 Beb6 Ou 0.5 Qa5 1.3
30 80.0 12.7 0.6 0.7 0.5 1.0

Ada ddngsione Bend

Iz the southern portion of the area and Just after
e Leven emerges from its upper gorge is a large bend
in the rivsr containing flet meadows. To the north of
these flats and on the opposite side of the river are
limastone cliffs, some 200 fect in height and fringing
the river for hundrods of feet along the strike of the
beds. Unfortunately the base of these c¢liffs is tae
river itself which would make guarrying from their face
very difficult. !However, the eastern end of the ridge
ends in river flats aad although there is not a sheer
face in this dirzction a quarry site could be easily
opened 2nd very little ovarburden would result. As can
be seen on the plan, the hillside rises at about 30,
and the top of the hill, nearly 200 feet above the flat,
is in a distance of W00 feet. The reserves in this
area are almost limitless and the guality is high, the
average CaC0, content baing 90%. Two samples were
taken one (k&) frcm £lat lavel to 80 feet and the
second (45) from 90 feet to the top. These showeds =

Sample Width Insoluble Aly0y & Ca0 CaCOy Mg0 MgCOy S.
Fe303

7V 1y (s LAY ¢ 0.0 B1eD 9245 0Us0 1.9 um
O«
45 gQ! yR™ 0.7 48.9 87¢3 2.2 kob

The River Leven flows right past this site and there
are awmple river flats. However, it is the remotest spot
from access roads in the area and a road 50 chains in
length would have to be constructed from the present end
of the metal.

111, 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 {wo
possible guarry sites.
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A. The first is situated opposite JohfA's house
where Caves Creek runs underground. The hill rises
from a small flat at a 20° angle to a height of 90 fect
and then flattens. The limestone in this area is full
of savitlies and is likely té include a lot of rubbish,
such as surface scil. A sample taken from all the beds
showeds =

Insoluble 1l.6

A1503 &

Po0 Oe
CaB 3 iy
Ca003 79.6
A
8 3 0.16

The hill slope is almost a dip slope and the beds
are dipping outward at 100,

B. The second possible site occurs on the Caves
Reserve at the first bend in John's Road where a small
quarry has previously been opened, to utilise the
limestone as road metal. The hili into which this quarry
has been opened, is a spw running from tue main hill and
rises to ninety feet above the flat. The dimensions of
the hill are 200 byl50 feet. A sample (41) taken over all
the beds showed. :

Insoluble 10.3

A1203 &

Ca0l L|'20 8
CaCO3 760'*
MgCo; 15.%

The beds dip in the direction of greatest hill slope.

These two sites although centrally situated close
to formed roads have several disadvantages; the quality
is not as good as at other localitlss, the quarries would
face south and in one case the limestone would contain
a certaln amount of rubbish while in the other the
quantities available would not exceed one hundred thous-
and tons.

1v. Jhere the metal road ends to the south of the
area but to the north of the River are extensive outcrops
along the face of a s.ali hill which rises from the flat
at an angle of 309 to a height of 80 feet and then
flattens. The beds average 3 feet in thickness and dip
into the hill at 15° 4 small stream flows from the hill
near this point. The gquality of the limestonse is good
and except for its southern aspect it would appear a good
quarry site for limited production. A sample (40) taken
over all the beds showeds =

Insoluble 4.7
Alo03 & Fey0y 0.6
Ca 5007
CaC03 90.5
Mg0 E.O
HgCo o2
§53 0.1
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Y. Qther Si%es

In several other localitles, quarrying could be
satisfactorily carried out but %he sites mentloned
appear the most favourable. Twin hills of limestone
rise behind Lasts' Dairy on the western side of the
Leven and a composite sam.e (43) was taken across
beds 30 feet in width on one hill and 60 feet on the
other. This showed limestone of good quality viz.

-
-3¢

Ingoluble He3
Al>03 &

Cal 5102
88003 914
Mg0 1.3
ch03 2:7 .
s. _i_‘,s.;l-‘ B 0.1

Another area that might be conslidered because of
its high level position is on C.Clarke's property and
could be approached from the Preston plateau and not
from the lower Gunns Plains, Bold cliifs, 50 feet high
fringe the gully of a small creek which dlsappears
underground. The dip of the beds is 4into the hill from
the gully. A sample taken over the 50 feet showed 3 -

%gsglu:}e 11,6
e k

41503 1.0
Caa l‘"?tg
Mg0 1.1
MgCo3 243
S Cal

On the first big bend on the road from Gunus Plains
te Preston are bold outerops of limestone on a steep hill
slops. Two samples were taken across the beds which dip
into the hill at 20°. One (38) included beds from road
level to 50 feet and the 0thnr{é3§) from 50 to $0 feet.

%nsgluzle 0

]

41503 0.8 0.8
Cab 47.8 470
08-003 85.3 83'9
g0 3e5 37
MgCO4 7.3 7.7
5 0. 0.1

Conclusiong

Enormous quantities of high grade limestone eutcrop
on steep hill slopes fringing alluvial flats at several
localities in the Gunns Plains area amd although gquarries
could be successfully operated at many of these sites it
is considered that either of the two ¢liff faces é4n
dinduss! property is the most promising site.

Terence D. Hughes,

The Desartment of Mines,
HOBAR [,
31.10.51.




