'RECORDS

DEPARTIENT OF WINES I
SOUTH AUSTRALIA . - R

| GEOLCGICAL SURVEY
Leoo w0 MINERAL RESCURCES DIVISION

fCON TRUC”ICN M TERIAL‘— PORT MaCDONNELL BREAKWATER

 Client: NINTSTFR OF MARINE

ﬁby

~ . J.B. FIRMAN B
A . SENICR GEOLOGIST  ~—
SACL ' NOW-ITALLICS SECTION

~ CONTENTS . L . PAGE

Pt .. INTRODUCTION T
LS. s GEOLOGICAL SETTING
o .1, - -~ . SCURCES OF CONSTRUCTICHN NADERIAL
Granitic Rocks
Gambier ILimestone & poulvalents
- Gravel and Sand
’,Nhscellaneous Factors Influen01ng
.. ¢ . Bite Selection ”
-»’CONCLUSIOW”

O~V N D

.”fjﬁg; . . Plan Aiccompanying the Report ' Scale

;.m:ig f3 ’».74:816 |  a>. " Pt. MacDonnell | ' 1:500,0C0
Vol e A o Breakwater - Sources of

SRR S - Construction Material.

SRS IS R T ' Rept.Bk.lo. 71/185
VenE SR o S S G.S. No. 4754 .

',46£h Nbvember, 1971

4




-

- DEPARTMENT OF MINES
SOUTH AUSTRALIA

Rept.Bk.No. .71/185
G.5. Ho. 4754
D.M. No. 1062/69
 GEOLOGICAL SURVEY
S - MINERAL RESOURCES DIVISION
001 STRUCTION HATYRTAL - PORT MacDONNELL BREALWATIR

Client: MINISTER OF MARINE

INTRODUCTION

‘The cénstruction of a stone—mound bfeakwater at Fort

'MacDOnhell*will-require about 100,000'to 170,000 - tons of suitable

stone. Individual blocks should be about S-tons in weight, and

an amount as yet unspecified should contain individual blocks which

-

‘range in weightjfrom 5 o 10 tons. -

. Potential sources of breakwster consbtruction material

‘. in-the imméaiéte7area'Surrounding.Port lMacDonnell have been
investigatéd by Pain (1970)."His feport shows that there are two

deposits contulnlng some uUltdble meaterigzl: These are the baszlt

at Uit. Schank about & mlles fron Port iacDonnell and the dolomite

at Up and Down Rocks about §5 mlleu fron Port LocDonnell. Engineers

concorned Wltb the prOJect have cdst oerlous doubtc on the

. aVallablllty of sultable rock of the rlght size from It . pchank,
iand much of the naterial from Up and Down Rocks may be below size

due to thin bedding snd irregulsr dolomitisatiomn.

! - .



o

A

e

" Because no suitable deposits are definitely known within

30 miles of Port iacDonrell, it is appropriate at this stage to

" set down brief cdmments on the nafure'and locality of sll the known

conotructlon materlals Wlthln s reasonable dlutdnce of the port,.

A,The uelectlon of one or more dep081ts for further testing will then

depend upon englneerlng feasablllty studies of the more interesting

‘ddeposits.-;The deposits are shown on the accompanying locality map.

GEOLOGTCAL SETTING

Pert MacDonnell and other’iocalitiee mentioned m this

‘réport are'situated near or within the Gambier Embayment of the

Otway Basin. . The embayment is bounded to the north by the Padthaway

Ridge, the Murray Basin and the western extension of the Great

Dividing Rénge. The embayment is an elongated dewnwarp of the crust

which extends in a south-east direction along the coast of South
‘ Australiaﬁtowards the Otway Ran@ee in Victoria. The north-west
: boundary 15 a comp051to arcuate structure in part a fault and 1n

pdrt a hlnge zone (see 1nsert on the locality map)

Tertlary sedlmentg in the Gambier Embeyment are at least
4 OOO feet thlck, and overlle about 10,000 feet of lesozoic rocks

whlch rest upon a basement of Lower Palaeozoic mete-sedimentary rocks’

'Vu.intruded by éraniteland porphyry. The Palseozoic rocks crop out on
,-rhe embayment‘margiri_e° “Olderebasin Sedipents up to and including those
.of‘waer Tertiery'aée are~m5iulr buried below vounger deposits.

;The Middle Eocene Te artwaup Formatlon whlch crops out a Knights Quarry
~is an exception. Successively younger Tertisry deposits include

' the Compton €onglomerate, the Gambier Limestdne and the overlying

T tag



| Nafécéafte Liﬁéétbné.i of these, the Gambler leéotone is the
formation most commonly found at’or near ground surface w1th1n
| the”embaymént'areé;
: Volcanlc rocks belonwlng to the "Older Volcanics'" of
‘ Lower Tertlary age and the ”Younger Volcanics" of late Tertiary
to Recent age crop'outiln Vlctorla. Apart from recent falls of
:volcanizﬂgésh,.twoAphaées within the ”Yoﬁngér Volcanics" are kﬁown -
:ire and. poéﬁ Bfidgewater Formation° The "Younger Volcanics" extend
’»ihté Soﬁth ustrdlla as a roughly east—west volcanic "belt as fqr
wést'és'Mt.FMulrhead. Isolated centres of late Tertlary to Recent
volcaniés’OC¢ﬁr.dve£ a distance of nearly 40 miles bebtween Hib..
'bchank and Mt. Graham.
  ; ¢5 L - The Tertlrry and older rocks are veneered by Fleistocene
'sunds of the Coomandook and Bridgewater Tormations , calcrete,
vquous dep031to lald dOhn durlng Qecent high-sea levels, modern
beach ar avelo of fllnt released from the Mt. Gambier Ilmestone,

dolomites and.other deposits of the shallow coastel lakes, swamp

deposits, and seolian sands of the Recent coastal and inland dunes.

SOURbLb OF.CONST RUCTICN MATERTAL

Gfahific Rockgljé" )

'Kingston-"“Graﬁddiorife Crops 6ut'héar the coast and adjacent to
 £he Prihceg nghway abbﬁt 12‘miles north of Kingston and 100 miles
north—west of kort hécDonnel]. ‘A report by HHiles and Eley (1950)
gave an estlmate of v151ble reserves within the meain body of the

dep051t,_after allow1ng 40° for 5011 and voids, of 108,700 tons.
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 :Potent1al reserves to a depth of 5 .feet beloX ground level were
‘said to be 0/ QOO tons, w1th an adolblondl 12 ,550 tons per vertical
foot below this depLh to praotloal 11m1ts at about 50 feet.
:Quarrylng has removed most. of the v1s1ble reserves at the main
"deposlt._ Other small outcrops occur 1n the immediate v1c1n1ty
e-Aaﬁd_also further tO'the north near - the oommon_boundary of Hundreds
”:Né#ille,“Weils_andfDuffield (M.H. Hiefn pers{ comm. )
* Dergholm: Granite (Derghojm Granite) is reported from the
:Dergholm drea, about 75 miles from Port MacDonnell. (Lurvydas,
‘4067 and hlern - pers. oomm) However, the velue of this material
as breakwater construction material is not known. At this stage
ﬁ“of the 1nvest1gatlon, the distance between Port MacDonnell and
' :Dergholm - greater than that between Port MacDonnell and Portland -
makes the depos1t less 1nterest1n0 than -others recorded herein.
| Volcanlcs_ E

b-"Mountlsohﬁnk-”A hard, dense olivine basalt at Mount Schank quarry

elgot and a half mlleS from Port lecdonnell is the nesrest source

of basalt. Paln (1970) reports that the bssalt flow is approxinately

©

145 feet thick and rects upon Ggmbler Limestone. He states: "Ther

- fare three layers of rock exposed in the qudrry wall. The top

layer is- 1 2 feet thlck and con51sts of very light, scoriaceous
material overlaln by a thln s0il cover. Underlylng this is a
'somewhat Vesioular band vafying from 5'feet to 8 feet in thickness,
:whlch lies- on top of a layer of massive, dense olivine b asalt
'fbetween 5 feet and 10 feet thick,

'- ;__J j'"The dense 011v1ne basait 1s very strongly Jjointed and
1jewoulq not-y%eld blookS’of the size required, bubtthe vesicular
elayegyéouldzproduoe blooks from % to 5 tons in weight, with

‘occasional blocks up t0 7 or 8 tons."
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Sanoles from the veoloular 1ayer showed no loss 1n the oodlum

bulohate'ooundness Test; and lOoS in the Los Angeles Abrasion

Test WaS’oanA49%.- Very serious doubt based on practical quarrying

experience has’ been cast on the availability of suitﬂble sized rock

"by the Englneer for Plannlng and Development Department of Marine

3and Harbours.

'Fount MécIntyre? The mqterlal from Mount BacIntyre is a hard,

dense olivine basalt much of which is too closely jointed to provide

‘A'»blocks-of-su1table size. Although 1t has been used for bitumen
- screenlngs, degrddatlon due to break—down of secondary mlnernlo has

N been reported.

A}Jones Rldge: -The Director of the Geological Survey in the lMines

kpgDepartment_of Victoria reports (pers. comm) that "the nearest
L%known:éonnd~basalt is approximately %4 miles from Port kiacdonnell,
"at Jones Rldbe. The stone is exposed in a small quarry near the

- Flre Tower at co- ordlnates approx1mately 280 099 on 'HWelson' 1:6%,%60

sheet._ Access ‘is through private land leev1ng tho road at coordinates:
270,078. It is not known if basalt in the VlCLnlLy of Jones Ridge
would;yield'biooks of the recuired size, or could usefully zugment

supplies of‘selected<material from more remote sources. Jones

N Rldge is closc to two acres of National Park (see olQn, JBF) and

"

. some obJectlons may be ralsed agdlnst ouarrylng in thls vicinity."

Cape blr Wllllam Grant The baselt used for breskwater construction

at Portlﬁnd was. ouarrled at Cape Slr Wllllan Grant, % miles soutl
’ of Portland harbour.' Thls gquarry is about 65 miles by road from

B Port NacDonnell “but is tne nearest proven source of sultable

materlal. “The quarry is’ oontrolled by the Portland Harbour Trust

Lt

Commissioners, POO. ‘Box 15), Portland, 9505,: The director of the




Geologlcal burvey in Victofla who subplled the‘lntormetlon above,

e}pressed an oplnlon tnat - dependlng on the quantity of stone

requlred‘— it may prove ‘best to obtain the material from the

Cape Sir'Wiliiém Gfant éuarry as}this is a proven source of large
blocks.. . . o A y

t

Other Basalt DerSits:»Basalf'is exposed on the south-east side

.6f the’Bluff_(Section 455, Hundfed'of Hihdmaréh), but this would
_Jbe:too'Sédriacéoﬁé for“use in a bréakwater. Basalt depoéits have
 31éOxbeén describéd from ? miies east—south—east ana 7 miles north
. of Dergholm 1n Vlctoxla by 1 arvydas (4967) and Mason and Tarvydas

(1967), bub the deposits are strongly weathered and jointed and

f are unllkely to yield large b10cks.

BT

.Gambier 1imestone'and Eouivalents

Gambner Timestone and its equlvulents in the Glenelg
Group in® Vlctorlq cCrop out over a very wide area in South Ausiralla
andAV1ctor1aof“In some pldces, later dolomitisation has hardenea
Af‘théforigiﬁal’robk.

_ Up'and’Down Roéks: The depbsit at Up and Down Rocks35 miles‘from

Port MacDonnell has been reported on by vqflou% guthors. (See
.Johns,’4965 and Firman, 497ﬂ);‘ Dolomlblsatlon of the tnlnly bedded
{7foésiliférbus éhd sandy liméstone is 1rregular and unpredictable.
(Paln 1970) roports '"It is thought that bloéks of suifable size
could be won from the eastern face of the QUarTy , but much of
" the naterial may be below required size'due to the thinly bedded

nature of the rock and to irregular dolomitisation."
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Other Limestone and Dolomi te Deposits:‘Limestonesalong the iower

:Glehelg River (and ihcluding limésfane of the’@uaﬁernary Bridée—
- water FdfméﬁiOn) are sufficrmtly.well'cemented to ‘yield iarge
-blocks or slabs, but the Director of the Geologlcal Survey of
':Vlctorla (perw. comm& con51ders it unllkely thet such material

.Would be‘sufflclently durable for'breoxwater construction.

- Other dolomlte occurrences have been examlned by Pain

'-(4070) in South Australla and Vlctorla. In bouth gustralla the

occurrences examlned were on Sectlons.792,'757,;758 Hundred of

o MacDbnnéll, one and a half miles west of Mt. Salt; Section 827,

Hundred of MacDonnell, two miles south west of Mount Schenk; and

Sections 333 gnd 334, Hundred of Caroline, five to six miles west

- of Nelson in Victoria. In all cases, the material was of consider-

ably:podrer-quality then at Up and Dowh Rocks.

.
C e

Gravel and Sand

- “."FPort NacDonnell to Cape Banks: Gravel (flint pebbles)

';ocbur élong the southern coast from Port MacDonnell north-west to

Ca pe Bankso:”Principal'local*ties are Stony Foint, Douglas Point,

Tlddle P01nt Blackfellows Caves and Cape Banks. The . coastal

’;dep081ts are characterised by their black colour, herdness anc

'”_-freedom'from calcareousAinclusions.' The typical coastal deposit

is a bank of pebbles s1x to eight feet thick ffinging high water

f‘mark (Jllllngton, 1956)

~‘Knights'Quarry The only known deposit of construction

sahd océﬁrs-at'Khightc ”udrvy 1n Section 715, dundrea of Blancne.




of large cement blocks.

The gravelénear Port kacDonnell, the sand at Knights
wuurry and crushed material from othor quarrles (notably that

3 .

at Iiount Schank) nlgnt concelvabls be uoed for Uhe construction

Miscellaneous Factors Influencing 3ite Selection

" or near Portland could be considered.

The high cost of stone from Kt. Schank Guarries Pty.Ltd.,

nd Quarries, in

"n

as pointed out by Mr. Zuvich, Inspector of Mines.

" an appendix to the report by Pain (1970)should be taken into

account when mining engineering feasability studies are carried oubt.
| lJoﬁeé Ridge in Victoria is close to two areas of |
National Park and some objection may be ralged against quarrying
in this vicinity.

| A Search Permit tnder the Extractive Industries Act of

1066 should be obtained in respect to any land on which explorstion

~work in Victoria is intended.

An Extractive Industry Licence in the case of private

land, or Extractive Industry Lease, if on Crown land, would be

'needed to cover the exploitation in Victoria of any'deposit of

utone for use in South Australia.
' The transport of stone by barge from near Kingston
An ex 1st1ng rqll Iink etveen Portland and Mt. Gambier

may facilitate trensport of stone from Portland to Port Lucuonaell.




(;ﬂ"

this project.

~O—

CCNCLUSIONS

The only source of large blocks of suitable
éonstrﬁction material less than 30 miles fronm Port liacDonmnell
1s at ¥t. Schank. Very serious doubts have been cast on the

availabilify of suitable sized rock by engineers connected with

" Sound basalt occurs approximately %4 miles from Port

' liacDonnell at Jones Ridge in Victoria, but it is not known if

the deposit would yield blocks of the right.size.
A'pfoven source of basalt blocks suitable for breakwater
constfﬁction occurs at Cape Sir William Graht 3 miles south of

Portland, Victorie.
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