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KING ISLAND SILICA SANDS DEPOSIT

1. Introduction.

This report on the status of the silica sands deposit on King Island has
been prepared at the request of I J Mathison, Senior Project Geologist,
Geopeko - Tasmania. Attached to the report are a number of documents copied
from files held at the Gordon office of North Broken Hill Peko Ltd.

2. History.

Hooker Resources approached Peko in early 1988 concerning what it believed
to be a potentially exploitable deposit of silica sand on King Island
Scheelite's Mining Lease. Hooker offered marketing expertise and contacts
with potential customers, and suggested that a joint venture should be
established subject to satisfactory preliminary evaluation of the deposit.
Peko was amenable to this approach, and arranged for a number of samples to
be collected by King Island Scheelite and delivered to Hooker for analysis.

It was concluded from this programme that 2.0-3.0 million tonnes of high
quality (low iron) silica sand was available on the Mining Lease, but that
exploitation of the resource was critically dependent on the cost and
feasibility of shipping the product. Consulting Engineer Macknight Pty Ltd
was therefore commissioned to provide some answers on this matter.

Macknight's initial report (February 1989) suggested that use of the Grassy
wharf to ship sand at the rate envisaged by Hooker (0.25-0.5 million
t.p.a.) was likely to be unattractive both from a cost and from a practical
viewpoint. A second report was commissioned in May 1989 however I have not
been able to locate either report at Gordon, and am not aware of the
conclusions of the later report.

At this stage, only the sand on KIS's Mining Lease was under consideration.
It was known that the deposit continued to the west on to a License then
held by Pimex Pty Ltd, however the project did not proceed to the point of
having discussions with Pimex. As a precaution, Hooker applied for a strip
of land between Pimex's tenement and one held by the'Naracoopa Joint
Venture partners north of Seal Bay.

The project lapsed sometime in mid-1989, either because it was regarded as
being non-viable or as a result of Pioneer's acquisition of Hooker's
interests. In December 1989, I suggested to Argo Kuru that it should be
re-examined to ascertain whether Geopeko's acquisition of the ground
formerly held by Pimex had improved the project's viability. I am not aware
whether any action eventuated.

3. Resource estimate.

On the basis of air photos and old records, Hooker made a preliminary
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estimate of approximately 2.5 million tonnes of low iron silica sands on
the Mining Lease and 10-20 million tonnes on Pimex's ground. A single grab
sample taken by Hooker assayed 0.013% Fe and 0.25% Ti. In order to make a
better assessment of the quality of the sand, Paul Balind (King Island
Scheelite's Mine Geologist) hand augered 15 holes into the deposit and
despatched the samples to Hooker for analysis. Hooker provided Peko with
sizing and analyses (Fe203, A1203, Ti02, Cr203) of the samples, details of
which are included in the attached documents (Hooker provided results for
20 holes. I am uncertain of the source of the other samples).

The preferred grain size parameter for silica sand is no more than 10%
passing 425pm. The King Island sand is slightly coarser than ideal, and
Hooker considered that the top 10-15% would have to be scalped off. Iron
content was considered to be very low, the samples averaging 0.006% Fe203.
Other metals were present in minor to trace amounts. It should be noted
that the analyses were carried out after a bromoform float, thus presuming
the inclusion of a gravity treatment circuit as part of the mining
operation.

From observations made by Paul Balind it appears as though the extent of
the areas of high quality sand on the Mining Lease might be slightly
greater than Hooker's estimate, but that the thickness of the deposit is
less (-1.6m versus Hooker's estimate of 3m). Paul made no revised estimate
of tonnage.

4. Quality of estimate.

Exploration carried out to date has not been comprehensive, and a tonnage
estimate of (say) 2.0-3.0 million tonnes should be regarded as indicative
only. The sizings and analyses provided by Hooker were carried out by
Readings of Lismore, a company experienced in this field, and were
appropriate for the early stage of an investigation (Fe203, A1203, Ti02 and
Cr203 are those normally assayed for). It is unlikely that any
contamination of the samples occurred during collection since Paul was
aware of the risk and used an aluminium auger provided by Hooker to ensure
that no rust contacted the sand.

Overall I would suggest that the estimate should be classified no better
than an Inferred Mineral Resource.

5. Discussion.

To summarise, by the time the project lapsed in mid-1989, preliminary
investigations had indicated the presence of a few million tonnes of low
iron silica sand on King Island Scheelite's Mining Lease, however the cost
and logistical difficulties of establishing shipping facilities were
considered to mitigate against the project in view of Hooker's estimate of
the value of the sand ($10-15/tonne eX-Grassy) and the market available. At
that time, the additional 10-20 million tonnes thought to exist west of the
Mining Lease was on ground held by another party. Geopeko has since
acquired the ground, however in that time King Island Scheelite has ceased
operation and potential cost saving through sharing of facilities and
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activities are no longer available.

The key to this project appears to be the market. Even if (say) 20 million
tonnes of high quality glass sand is available, if its value is only
-SI0-15/tonne eX-Grassy, then economics would presumably dictate large
volume production and the slim potential profit margin would be unlikely to
justify establishment of an operation which would be technically risky and
in which North Broken Hill Peko has no experience or expertise. If however
the value of the sand was substantially greater and the production rate
could be restricted to that which could be handled by the existing Grassy
wharf facilities, both costs and risk would be markedly reduced and the
project could become attractive.

The main markets for silica sand, in order of increasing requirements for
purity, relate to containers, tableware and optical glasses, with maximum
Fe203 contents ranging from approximately 0.03% for containers to <0.01%
for optical uses. The King Island sand meets these standards although it
probably falls short of the quality required for premium optical glass of
<0.002 Fe203. Most silica sand produced in Australia is sold to customers
in Japan and South-East Asia, and there appears to be little potential to
sell within Australia (I understand that ACI manufactures glass tableware
in Melbourne - this may be worth investigating). Silica sand marketing is
not an area in which North Broken Hill Peko traditionally has expertise,
and if this project is to be taken further I would suggest that it would be
worthwhile supplementing research generated internally with advice from
experts in the field. As a first pass I would suggest consulting Peter
Stitt and Associates, a company with which NBHP has an established working
relationship.

Although the project did not reach the stage of examining mInIng problems,
it should be noted that the narrowness of the high grade sand layer and the
fact that it is sandwiched between contaminated sand above and below (and
humus above) would mean that extraction would have to be carried out very
carefully. There are also environmental aspects to be considered as I
believe that some of the few remaining stands of original King Island
vegetation are in the area of the sand dunes. Treatment of the sand would
almost certainly have to include on-site screening and washing to remove
roots and other contaminants, and gravity separation to reduce the heavy
mineral content.

6. Recommendations.

On the assumption that NBHP wishes to re-examine the viability of this
project, I would recommend as follows:

6.1. Research market aspects of the project to establish:

- required quality parameters
- market volume available
- probable unit value

I understand that Rodney Scotford of NBHP - Gordon, has some information on
these matters, however I would suggest also seeking external advice.



6.2. If 6.1. provides sufficient encouragement, carry out a reconnaissance
sampling programme covering both the Mining Lease and the adjoining
tenement. The aim of this programme should be to confirm the quality of the
highest grade sand, so great care should be taken to ensure that no
contamination of the samples occurs (for example, use of a stainless steel
auger). The samples should be sized and analysed for Fe203, A1203, Ti02 and
Cr203, and the work should be carried out at a laboratory experienced in
silica sands analysis.

6.3. If, as a result of the findings of 6.1. and 6.2. (and taking into
account Macknights' reports on shipping) the project appears to be
promising, implement a sampling programme to establish the tonnage of sand
available, and commence the activities necessary to begin an indicative
feasibility study.

7. Shelburne Bay.

In a recent conversation with Peter Stitt of Stitt and Associates, he
mentioned that the Shelburne Bay high grade silica sand deposit on the east
coast of Cape York, which has been stymied by environmental and aboriginal
objections, may still (in his terms) be rescueable. Geopeko is of course no
stranger to the problems of the Cape York area, however given the size and
quality of the Shelburne Bay deposit, it may be worth at least having a
"quiet chat" with Stitt on the project.

'/'
~tf~j4/u j,y) :;vv/

J~ ,

/

P R Stephenson

July 1991
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Consulting Geologists
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Approximately twelve months ago, Hooker Corporation a~p-p-r-q-ft-c~~~----------~

concerning what it believed to be a potentially exploitable
silica sand on King Island Scheelite's Mining Lease. Hooker
up a preliminary Joint Venture document, but decided not to sign it until
initial technical and economic studies had been carried out. These were
duly done and showed that:

- the quality of the sand is excellent
- the quantity of sand on the Mining Lease (from memory, I believe

approximately three million'tonnes) is small for a new silica
sands operation

- the project would be marginal or non-viable mainly because of the
low value of the product.

It appears that Pioneer have since acquired Hooker's interest. Errol Lovett
and I clarified a couple of points recently after you forwarded the letter
received from Pioneer to him, and Errol now intends to inform Pioneer that
we have no interest in proceeding further with the Joint Venture.

The purpose of this memo is to acquaint you with a changed circumstance
which may affect the economics of the project.

At the time of our discussions with Hooker, the ground immediately to the
west of KIS' Mining Lease was held under Exploration License by a small
speculative exploration company - Pimex Pty Ltd. The silica sand on the
Mining Lease extends on to this ground, and Hooker guesstimated that the EL
contained approximately twenty million tonnes of sand. Pimex has now
dropped the ground, and Geopeko has applied for it.

With such a low value product, it is possible that the greater tonnage of
sand now potentially available could result in economies of scale which
improve the viability of the project. It is also possible however, that
market restrictions, foreseen by Hooker, would restrict the production rate
of a new project.

In any event, given the change in technical parameters, and the fact that
NBHP would now have 100% of the project rather than 65% as under 'the old
proposed Joint Venture, it is suggested that a brief reassessment of the
project is warranted in order to ascertain whether it now has a chance of
being a viable proposition.
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PEKO-WALLSEND LTC"
(INCORPORATED IN NEW SOUTH WALES)

METALUFEROUS MINING DIVISION
25 MERRIWA STREET, GORDON, N.SW., 2072, AUSTRALIA

P.O. BOX 217, GORDON, N.SW. 2072
TELEPHONE: (02) 498 4566 FACSIMILE: (02) 499 2315 TELEX: AA24622

3rd May 1989

Mr A Macknight
Macknight Pty Ltd
Level 3 Kenlynn Centre
457 Upper Edward st
BRISBANE QLD 4000

Dear Alex

KING ISLAND SILICA SANDS PROJECT

Following our recent discussions "on the King Island silica sands project, we
now request Macknight Pty Ltd to prepare a preliminary technical study and
cost estimate for the construction and operation of a ship loading facility
at Grassy Harbour, based on the following criteria:

Export of a minimum of 250 000 to a maximum of 500 000 tonnes per annum
of silica sand.

Shipping by export vessel direct to the consumer (Japan).

Ship capacity to be the largest technically and practically feasible
(anticipated to be in the order of 20 000 tonnes).

Existing harbour facilities to be used, with construction of new
facilities kept to a minimum.

Loading facilities to be restricted to a conveyor (no storage shed
required).

Capi tal and operating costs to be minimised. As a guide, you may assume
that capital costs should not exceed $5 M.

Particular attention to be paid to the technical and practical
feasibili ty of operating a sizeable export vessel in the restricted area
available, taking into account the erratic and often adverse weather
conditions at Grassy.

Other criteria to be as per those governing Macknight' s initial shipping
study dated February 1989.

~
A member of the NORTH Group
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We understand that the study will involve approximately one week's work by
Macknight Pty Ltd and that a report should be available within 3 weeks. The
cost is expected to be in the order of $3 500 to $4 000. We would appreciate
initiation of the study as soon as possible, and we should be advised at an
early stage if it appears that the cost could significantly exceed $4 000.

I also wish to advise that as from this date, Mr Errol Lovett will take over
from me as North Broken Hill Peko's representative on this project and all
future correspondence should be directed to Mr Lovett. His address is:

North Broken Hill Peko Ltd
GPO Box 1903R
MELBOURNE VIC 3001,0

Regards

Tel:
Fax:

(03) 820 000
(03) 829 0122

o
P.R. Stephenson
Chief Geologist
Metalliferous Mining Division

cc: MJ Crow (KIS)
R Knight (NBHP-Sydney)
J Hann (Hooker Resources)
E Lovett (NBHP-Melbourne)

PRS:sk



METALLIFEROUS MINING DIVISION

INTER OFFICE MEMO

From: P.R. Stephenson 25 Merriwa Street,
Gordon, 2072.

To: R. Knight Date: 4/4/1989

Copies: M.J. Crowl B.T. Williams

KING ISLAND SILICA SAND PRQJECT

Proj 9-3

I met with John Hann at Hooker Resources' Sydney office on Thursday, 30th March, in
order to discuss the status and future of the King Island silica sand project.

Main points arising:

At a product value of (say) $lS/tonne, and with a limited available market of
250 000 to 500 000 t.p.a., the project cannot stand a high capital cost. Hann
estimates that capital costs would have to be less than $10M, of which
approximately $4M would be required for a dry plant.

Estimates prepared by Macknight, the cheapest of which included a capital
component of $25M, show that construction of a new ship loading facility for the
project would not be economically feasible.

The project would stand a chance of being viable if bulk loading from the
existing wharf or breakwater facilities, using a (minimum) 20 000 - 30 000 tonne
export· vessel, and with a capital cost requirement of less than· $5M were
possible. This was one of the options being considered for the Naracoopa
project, although David Gillett tells me that is no longer being actively
pursued.

I would like to discuss the matter further with Alex Macknight before we make a final
~ecision on the project (he is unavailable until next week). If the Grassy harbour

~ 'option still appears a possibility, I would suggest that we commission Macknight to
\......) :prepare a. preliminary technical study and cost estimate. Hann is agreeable to

aeferring a decision while this option is being studied.

P.R. Stephenson

PRS:sk



HOOKER RESOURCES

lOth January 1989

Mr Pat Stephenson
Peko-Wal1send Limited
Metalliferous Mining Division

Fax; 499 2315
===- .

Dear Pat

•AdM$l<>n«
HOOKER CORPORATION LIMITED
INOOIiPOAAi£O rN N~

Head Office:
American Express Tower
5th Aoof 388 George Str€fet Sydney
GPO Box 2724 Sydney NSW 2001 Australia
Telephone (02) 239 2222
Telegrams & Telex HOOKCO AA22894
FAX G3 (02) 239 2600 OX 839 Sydney

OUR REF 1OJAN2/JH5:c1
YOU~REF

RE: MARINE CONSULTANTS REPORT - KING ,ISLAND

Ron Haile and myself have perosed the consultants report and the following
comments are appropriate:

1. Slurry Pumping:

a) There are no technical problems to our knowledge in
delivering wet sand to the vessel, provided the vessel is
equiped with suitable de-watering pumps. A final moisture
content of 5% should be easily achieved on a voyage to Japan.

b) Special vessels are required to handle slurry loading and
de-watering. This effectively increases the freight costs.

2. Pneumatic loading:

a} The sand would need to be dried prior to load;ng~ adding
considerable cost to the operation. Although~ there may be
an opportunity to negotiate with end-users who require a
dried product.

b) Pneumatic loading of silica sand would involve a dust
handling' problem) particularly in regard to worker health
regulations.

Yours faithfully
for and on behalf of
HOOKER RESOURCES

nrJ-~
~HN HANN .

DIvisional Manager
Exploration &Development
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For the option of exporting through Grassy Harbour it

will be necessary to include the capital and operating

costs of trucking products from the mine and the cost of

additional storage facilities at the Port.

The second mining operation to be investigated is the

export 250 OOOt (up to 1,000,OOOt) of low iron siljca

sand directly overseas. Discussion with Mr Crow of King

Island suggest that the mine will be near Sandblow Point

to the south of Grassy Harbour.

One possible option for loading of the silica sand is by

pumping offshore Lo a single buoy mooring (SBM).

Assuming that the sand can be pumped as a slurry this

option could provide an economical solution to the

export operation.

The SBM enables the vessels to moor at sea and load

material in a wide range of weather conditions and

expensive breakwater protection is not necessary.

Slurry is pumped via flexible hoses and provided the

specific gravity is high enough the sand shou] d ~ettle

quickly and excess water would decant over the side.

The traditional ship loading option will also be

considered but will depend heavily on sea conditions and

potential downtime. A shiploader could be located 300m

off Sandblow Point in 15m of water but if downtime js

too high and breakwater protection is necessary th(~n the

cost of this option could be excessive.

The range of alternatives will be defined after visiting

the site and in discussions with Peko-Wallsend.

Ranking will take p~ace on broad costing and operational

aspects to eliminate unfeasible alternatives leaving a

number of potentially suitable options for further

4
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25th October 1988

Mr. A. MacKnight
Alex MacKnight and Associates
457 Upper Edward Street
BRISBANE. QLD. 4000

Dear Mr. MacKnight,

Peko-Wallsend Ltd, through King Island Scheelite (KIS), 'operates a tungsten
mine at Grassy, King Island, Tasmania, and is currently, in conjunction with
joInt venturers, evaluating two sand mining projects on the island. These are

* Naracoopa mineral sands (with National Mineral Sands),

* Grassy silica sands (with Hooker Mining).

National Mineral Sands is the Operator of the Naracoopa JV for the project
feasibility study; Peko's Metallif~rous Mining Division will handle the
feasibility study for the second project.

The feasibility of both projects hinges to a greater or lesser extent on the
capital and operating costs associated with loading and shipping the various
products. Before either joint venture commits significant funds to resource
assessment and engineering studies, Peko wishes to commission a preliminary
study of the technical and economic feasibility of marine loading and shipping
requirements.

The most likely annual tonnages of product from the two operations are

)
* Naracoopa JV

15 000 tonnes rutile
20 000 tonnes zircon

either

bagged/palletised and/or bulk in container,
bulk shipments up to 5 000 tonnes, if practicable

for

transhipment in Melbourne, or
shipment direct to overseas consumers.

Some consideration is also needed of the shipment of ilmenite in bulk.
The joint venturers have placed no value on this mineral.



*

2.

Grassy JV

minimum 250 000 tonnes low-iron silica sand. The potential market
may be as great as one million tonnes.

in bulk
shipment direct to overseas consumers.

King Island lies in an exposed position within Bass Strait. Shipping facilities
are limited to the port of Grassy which is serviced by the M.V. 'Straitsman'
en route from Stanley to Melbourne. This vessel carries King Island's present
exports of scheelite (1500 - 2000 tonnes/year) and agr'icultural products.- It
does not have the capacity to handle commodities in significantly greater bulk.
Mineral sands have been exported in times past using a primitive unprotected
wharf facility at Naracoopa.

Before proceeding with detailed studies on its present projects, Peko wishes
to ascertain

*

*

*

whether bulk exports on the' scales nominated above are in the first
instance a practical consideration,

the nature and mode of operation of the port and handling facilities
required to handle such tonnages,

their order-of-magnitude capital and operating costs.

We are seeking to retain the services of a specialist consultant for this
assignment. We would like confirmation of your interest in this· work together
with

•
*

*

a copy of the CV of the engineer(s) nominated to undertake the
assignment,

a preliminary description of the approach to be taken, together with a
budget estimate of cost and timing.

I shall be overseas for three weeks from this date, returning Wednesday, 16th
November. In my absence, further information on local conditions may be
obtained from Mr. Michael Crow, Manager of Operations, King Island Scheelite,
telephone (004) 61 1200, facsimile (004) 61 1114.

I would appreciate confirmation of your interest in this assignment along the
lines requested above by my return date.

Yours sincerely,

R./Knight
~~p Executive
Metalliferous Mining Division.
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P.R. Stephenson

R.. Knight

cc: M Crow
BT Williams
I Calder

NOTES ON A MEETING HELD WITH HOOKER RESOURCES AT GORDON
ON 23RD SEPTEMBER 1988, FOR THE PURPOSE OF DISCUSSING
THE KING ISLAND SILICA SANDS PROJECT

Present: R Knight
PR Stephenson
R Haile (Divisional Manager, Industrial Sands

& Minerals, Hooker Resources)
J Hann (Divisional Manager, Exploration &

Development.' Hooker Resources)

1. Review of check hand auger drilling results
(carried out by P. Balind in June 1988)

6/10/88

Quality of sand excellent with very low Fe content
Grain size acceptable, although some scalping of oversize would be
required
Reserve potential on ML 17M79 thought to be around 2.5-3.0 million tonnes.

2. Suggested parameters for a mining operation (Hooker)

250,000 tonnes per annum
Ship to Burnie in 2,000-4,000 tonne ocean-going barges
Ship from Burnie in (minimum) 20,000 tonne vessels (any smaller, and
freight rates probably unacceptable)
Main market - Japan
Probable capital cost - $2 million +
Probable FOB value ex Grassy - $12/tonne

ex Burnie - $20/tonne.

3. Assessment of probable viability (Hooker)

A mining operation could be viable. The cri tical factor is shipping
(logistics and cost).

4. Agreed procedure (Peko and Hooker)

Draw up a short form Heads of Agreement (Peko)

Equity: Peko 60% and Operator
Hooker 40% (Hooker Mining Pty Ltd)
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Hooker wish to retain the right to assign a portion of their equity
to a Japanese consumer.

Prepare a scope of work for a feasibility study for discussion once the
Heads of Agreement is signed, the critical component of which will be a
shipping study (Peko)

Investigate Pimex Pty Ltd (Peko & Hooker).

5. Also discussed

Marketing of product. Hooker have established contacts and indicated a
desire to handle the marketing.

The possibility of dealing with Pimex and establishing a larger operation
from the outset.

P.R. Stephenson

PRS:sk
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t SAND 96.39 9/".80 98.03 90 •.5]

'-

f; HEAVY U.Yl 0.40 U.69 0.41
MINERALS

... ,. _o-w......

SIZING:
1.3%+850 0.1 0.1 0.3

%+600 1.U 9.0 1.7 3.7
%+500

:.~i~~f:~~~r
11.) 3.7 7,,5

'+420 15~5: ..~2i16> .o~.~

.~,-J4·~ .,-
%+300 35.6 '3Y:'O )~.~ 38.4
%+212 32.4 23.8 32.9 25.0
, ... 150 14.3 2.8 12 •.5 6.2
%+106 3,,5 lit. 7 :$,1 4,4
%-106 0.) n. /~ 0.5 0,2

TOTAL 100.00 100.00 10U,UO 100,00

.... .....,",.., rnm--~'

READINGS ID 5 6 7 8

HOOKER IO K1 7 K1 G Kl 7 Kl 5
INTERVAL 2.75 - 3.5M O. ~3 - 1.GN O.~5 - 2.25M 0.3 - 2 .. 1M

~

t +l.Omm 0.05 O. Ot~ 0.03 1,97 ~

I

t FINES 1.27 1.17 J .16 1.57 ., SAND 9lLG8 98.79 98.f3l 96.46
..::11

* HEAVY 0.82 0.B3 0.67 0.48
MINERALS

"'" ...;. • --.- ,',!"I\l~1T ...,.,......""".........~I_. - 'h·~n,.. ... ,._........

SIZING:
t+ 850 0.0 0.1 0,0 0,,2
%+ 600 1.0 1.0 0.8 1.2
t+500 3.5 3.4 2.9 2.7
%+420 0.9 .7.S 9.7 7.9
%+300 30.9 26.0 33.7 29.6
%+212 30.2 30.(, 31.4 36.0
%+150 2.1.6 27.9 18.1 18 .. 2
%+106 3.6 3,1 3,2 3.1
%-106 0,3 0.4 0.2 1.1

TOTAL lUU.OO ,100. 00 100.00 100.00

-t·... '-. ~ ~ '" ..... ~ ...... .-- .- ...-..~ o..~..I:;:.. ... . '.. ;..:;.~:e; ..._..-....... _h

I
.._........,-_.. ...,.-- -." -'''''''- "T""""-



HOO](.ER RESOURCES

12
KI 1
0.25 .... 1.5M

11
KI 3

1.0 - J.OM

~_-"""""""""""-,,,-_._ .........~--_-_-----....o- __._,~ ..."\

10 ,-

Kl 4

3.0 - 3.6M

9

KI 4
0.2 .... 3.0M

...-------..-._-~--..... ................---~........--._--_._-----.

READINGS ID

HOOKER ID
INTERVAL
~-----~--t----~_ ~......-4~--~ ..~_.~.~~---+--~~----------+-----_.-~~-

, +l.Omm
,- FINES
, SAND

0.20
1.14

90.66

0.01
1.37

98+62

0.22
0.83

98.95

0.08
2.98

96.94·

% HEAVY
MINERALS

1.62 1.29 0.63 0.34 .

6==~============:i=:==================:t=================:::;::::;::~......~,....,:;;';i:13~· :::::::•.. ·.•~:;'.;:;':.".•::'::'n••••;........=:t.......:=.....::::.__=d=::=:=::=::=::=:=:::=:=:::=:=:=

SIZING:
%+850
%+600
%+500
1+420
%+300
t+212
1+150
'+106
~-106

0.0
0.3
0.9

2i~1
3B.2
31.3

3 .. 8
0.8

0.2
1 A9.J·;

• ~. i';l;..-

3'3.4.
45.9
15.3
3.1
0.2

0.4
5.3

10',?~_r
<~Q.tBi>
40.2
18.2

2.2
2.2
0.2

TOTAL 100.00 100.00 100.00 100.00

READINGS 1D

HOOlCBR 10

INTERVAL

13
KI 2
0.2~ - 0.8M

14
KI 15·

0.G5 - 2.3tv1

15
KI 14
2.3 .... 3.35M

16
KI 15

2.3 - 3.0M

i +l.Omm
" FINES
% SAND

0.05
0.. 36

99.~9

2.90
1.27

9~.83

U.42
1~17

98.41

t HEAVY
MINERALS

..
0.27 0.H7 0.40

SIZING;
%.. 850
%+ 600
'+500
%+420
%+300
%+212
%+150
%+106
%-106

0.1
.1 .9
4.3
9.6

35.3
32.9
12.9

2.9
0.1

1.2
5.4
G.3

11.1
29.7
27.1
J 5.2

3.G
0.4

0.3
2.2
~.2

8.8
36.7
3).9
11.7

2. 1
0.1

0.5
.3.3
4.9

10.1
30.0
29.6
J7.5
3.8
0.3

rrOTAL Inn.DO 100.0U 100.00 100.00



o

HOOKER RESOURCES

..............

READINGS ID 17 JU ]9 20
HOOKER ID KI 14 KI 13 KI 11 KI 12
INTERVAL 0.5 .... 2.3M 0.5 - 1.05M 0.6 .... 2.0M 0.5 - .I.(lM·

- :rr,......",..-' ......,, +1 .. 0mm O. ~~5 7.18 0.03 0.60, FINES o.oe o.U? 1.11 1.72
t SM:D 98.59 91.95 98.86 97.60

t HEAVY O.4~ n.14 0.53 0.54
MINERALS

....... ;-,
S\ZING:

0.4 2.4 U.7+850 -
%+600 2.8 13.6 0.3 7.2
'+500 4:!~,.:~ 16.,L... 1.0 10. G."!I:'"~_

t+420
,~,- ,~, . '; ~;~~::7f

.4I2~l . r: 2~>;'.?Ji..J ,)~r~.JZL.j L.> '.~"i'ifi:J

%+300 29.7 29.5 33.6 )6.1
%+212 31.7 12.9 40.0 17.~

%+150 19.3 1.1 17.3 SL8
%+106 2.3 4.3 2.8 2.n
'-106 0.2 n.2 0.1 0.2

TOTAL 100.00 100.00 100.00 100.00
.,..

READINGS 1D .'

HOOKER ID
INTERVAL

-- ...~ . ',.. ......~~

--, +l.Omm
% FINES ., SAND

,
,.

v·,.... - ........

l HEAVY
MINERALS

....- ,..."- - ~. ..- -,. -_.,....,.... _.

SIZING:
t· 850
%+ 600
*+500
%+420
%+300
%+212
%+150
1+106
%-106

TOTAL

~i~·...•.. ,·_1 .. """'-', ........_. _.r•.~·-
A.- -,a.. .- .'a:- _ -..Ii ,1'1_'; .""--..

... ........ - .. ._..." ... -., .....- ... n.'. _ • .. -. ••, ft'~ ',1.', .'. TI" ........1'0 ..
..



-----------------_ ...._--_._-_.__..-_..

)OKER RESOURCES KING ISLAND JV SAMPLING
---_._----_._-_._--_._-_..•.__ _.._--_._-_ .

)LE. NO&- .. ,., - DEPTH.- --± lmm :._.. EI NES--. +. 500L~ +420Ll···-·..·····_-·· HM.-..- ..-.---- - -.---. ---..".."' "..- _ .
. ._ _ __.._ _ m _._._ ._ ..,...% _ ..__ _-_ /:.-.-- - /: -., '-'-' 1..-._-..- ..-.- - .. %-..- ..-.- --..--- --------.- - -.- ..-.-._ -- .

~----------------------------------------------------------------------
. ,_.._..__ .__ ' ~_ _. ._._.__ .. .. . · ·_n.. .__.._ ._._.,_ .._. , __..-.~_ _" _.. ,.. " _.. _..~. _.._~ '._ .._. ._ ._..' .__. ._._ __.. _.~

22.1 0.34 ...
15'.9 0.27
24.0 0.87.
15 .. 5 0.40
18 .. 8 1 .. 20
16.8 0.4'"7\
52.0 0.14
6.2. 0.53

34.4 O~ ~,4

7.5
8.7

32.1
1.3

18.5

0 .. 4 ...
1.3

2.9
0.9
0 .. 9.
1.1
1.7

.. 1 .. 2.

-. ?I ........

o. ~l

1.6

0 .• 0
0.6

2.9
0.4

2.0
0.7
1.7
1.3.

0.6..
2.0
1.1 .
0.7

. _.._ ~_.1 .. 2 _ _._..0 1 _ _.
0.1.

i t::
... ,-I

16
17
18
19
20

13
14

.. 12 _.....

...._. __.__ 1_.._. .1._•.5-__ 0 2. 3 .. 4.-- .--.-- 4.6-..--- .. 13 .. 9.- - 0 .. 52 -- --------- -.-.--.-.- - -- --- -.
..... __ _.. 2 __ .. ._. 1_A .0 •.7.-- .4.•.5 _._._._ 21 .. 8.--- --37 .3 --- 0.40 -.------ - ..---.---.-.----..--,-.-- - - .

________3 ........0 0_•.4 ...__. .1 ....6_. ._.5. 5-----.15 .3------ 0 • 6 9.--.-----..--------...- ....- ..... - .....--.--.----.-.- - '
___. _.4_ .1..0 .0....3- .1. 2.-..-.--1.1....5:"'-.--.25 • 8-..-._. 0 .. 41---.-------------------.-.-...- --- -.....--...--
__.5 . . 0 8 0_.1_. .1.• 3----....-..4. 5-.--.---13.• 4 .._ ...-.-.. O.
____ 6 _ .L 3_ __.C> 0__. 1 .• 2- __.- 4 •.5 -- 12.0.-.._.- 0 • 83-.. --- --- ----.- -.-.--.--.---..-- --.-_ - .
___-7__..__ _._._ ..1 9_._ _.Cl .. (l ._ l .. 2.---.- - 3 .. 7- _ -- .. 13 .. 4.-----..- 0 .. 67..--- ------.. - ---- --- -.- -.
____8 _. . .. .1 8._._. 2 .• (> .• . 1 .• 6 ._ 4.1 _ 12 .. (l _ O • 48- - -.- -..--.---- - ---.- - - .
. .__..9 __ ._ _._ __.. .._. 2 .• 8., _ _ () .. 2 _._ 1. 1 _- 1 .2 ..-,.-- ..__ 4.1 - 1 .

1CL.._.._~._ _ __ __..0 .. 6 .. _.. _ _._.. 0.0.__.._ __.. 1 .4 -- 0.2 - -. 2 .. 1 1 .. 29 ..
.11 __ _ _._.._. .2. 7.......... .._ 0 .. 2 __.. 0 .. 8... 16.2. 37 . 0 0 .. 63 .

3 .. 0... 8.4.
6.3.

12 .. 9.
6.7

VEF:AGE. ....1. ~l ... (> • 9 ,1 • 6 ,.7' .. (> .. 0.7

.... " ......•.........._.._ _.. /.. •.- _..-._ _..-.__ - _..
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.....,£. A ...... &,..1&...1/

% Fez0, % A12 0 3 1, T1Ue. 'tj vrZuBNO.

I <0.01 (0.003) . :0:U29 <0.01 (O.OOS) <0,001
""'".,.- ...•----

,.

2 <0.01 (0.008) 0.037 0.017 ~ 0.001... ,'.

3 <0.01 (O.OOS) 0.031 0.011 <0.001-•. ,..... - ,._------"-

4 <0.01 (0.O05) 0.031 <0.01 (0.005) <0.001

r <O,Ol (0.006) 0,034 (0.01 (0.008) <0.001<:.>

~.- ~

6 <0.01 (0.007) 0.037 .(0.01 (0.009) <0.001
-(~''r-'''''' ." .... ,.,- ._.,._--_... \.\\, _...-

.~. .....-

f
7 <0.01 (0.007 ) 0.0:32 <0.01 (O.OO7) .( 0.001

.~. ._-- I---._----..~. -{' - ~.. _......

8 (0.q1 {0.004} 0.028 O.C)} a <: 0.00 I
;' -- t---'_. .. ...-

--~-'.
......_......_-_..-....... ,"''''.- .._--

9 <0.01 (0.006) 0.036 0.010 .(0.001.. ." _.'., ~_ ............ _. _......-

10 <0.01 (O.OOR) 0.072 0.011 <0,001_.

11 (0,01 (0.005 ) 0.041 <o.(}} (0',008) <0.001
""." ••• 1 ,~ ... -

}2 <0,01 (0',006) 0.034 0.012 <0..001

U
.. ......... ....,;. -,. .

13 <0.01 (0.005 ) 0.029 <0.01 (0.008 ) .( 0,00 1.... ..... .. .... ---_..... . _....

14 (0.01 (O.OUB) 0.047 0.012 <0.001
.....,......,- ........ ·v ...... ......... , ,...._- .....-.. -' ., .._--...... .~ .

1l

15 <0.01 (0.008) 0.060 0.011 <0.001_. / ...._-_._...... .._-.- "._-_.- ....-.- ... "- ... ..
.~

16 <0.01 (0.006) 0.048 0.015 .t. 0.001
~ ~ .- ...~ -~,

17 <0.01 (0.007) 0.041 <0.01 (0.008) ,( 0.001_ .._._......_- ---, .. '-.'._ .. _.... ...... ._-_...-..... .. ,. __..... .....-.--_ .. " ..._-_ .. ' ..

18 <0.01 (0.005) 0.043 <0.01 (0.009) <. 0.001
_..._... _..-, ...... " ...... - _.. -"" -" -

19 <0.01 (0.006) 0.040 0,013 (. U.001
-

20 .(0.01 (0.007) 0.040 0.010 <.0.001 -
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PO BOX 217, GORDON, N.S.w. 2072

PEKO-WALlSEND LTD.
(INCORPORATED IN NEW SOUTH WALES)

METALLIFEROUS MINING DIVISION

25 MERRIWA STREET, GORDON, N.S.W., 2072, AUSTRALIA.

27th June 1988

TELEX AA24622

TELEPHONE 4984566

2001.

Mr. J. Rann,
Divisional Manager
Hooker Resources,
GPO Box 2724,
SYDNEY. NSW

- Exploration & Development,

/

Dear John,

SILICA SANDS

J' 4',

~~'j) f} • (J. ,~~-{"*...f:/r •

During a visit to King Island last week, r' discussed the silica sands project
with Michael Crow, Manager of Operations at King Island Scheelite Ltd. Michael
pdinted out several operational limitations related to the wharf at Grassy,
of which you should be aware.

The wharf was designed in the early 1970's and was intended to handle the 900­
1000 tonne (200 ft) capacity ships then in use. Allowance was also made for
a 4000 tonne (400 ft) ship to berth at the breakwater, however, because of the
presence of shallow areas within Little Grassy Bay, anything larger would have
great difficulty in maneouvering within the Bay, and would have to stand
off~shore. The 'Straitsman' (1200 tonnes) is the only vessel which regularly
uses the Grassy Wharf. The 'Mobil Australis' (26,000 tonnes) which brings in
the island's oil supplies, stands off the wharf at Naracoopa, and discharges
via a pipeline.

If an operation based on a 4000 tonne vessel was envisaged, transport and
loading facilities would need to be constructed along the breakwater. Allowance
would also have to be made for bad weather as, while the 'Straitsman' is
normally able to enter the harbour under most conditions, a larger ship would be
adversely affected more frequently.

Yours sincerely,

P.R. Stephenson,
Chief Geologist,
Metalliferous Mining Division.

c.c. R. Knight, MMD
M. Crow, KIS.

Principal operating companies
Peko-Wallsend Operations Ltd., The Newcastle Wallsend Coal Company Pty. Limited

Simsmetal Ltd.



From:
PAUL BALIND

INTER OFFICE MEMO

25 Merriwa Street,
Gordon, 2072.

To: PAT STEPHENSON
Date:

16th June 1988

SUBJECT: SAMPLING OF "OLD" DUNE SANDS - SILICA SANDS PROJECT ­
KING ISLAND.

Attached to this memo are brief geological logs and sampling
details for a limited hand auger sampling programme undertaken
from 6th-11th June 1988 as a first past effort to evaluate
the potential of silica sands within King Island Scheelite's
mining lease.

Observations suggest that the three areas outlined in red on
the aerial photo (King Island Run 9S 1085-91) are probably
joined (i.e. continuous) with the western boundary extending
t~ the granite outcrop. Mapping in greater detail than time
allowed for this exercise would define this boundary quite
accurately. Overlap of new dunes on old dunes to the east
were particularly noted in the area of sample KI:13.

The overlying humus layer generally averaged 25 to 30cm in
thickness with leaching effects occurring down to one metre
depth. The base of the white, typically fine grained quartz
rich sands averaged 2.2m and ranged from 0.8 to 3.7m.
Underlying the white sand is a variable thickness of grey­
stained wet sand followed by brown to chocolate coloured
clayish sand. The sample holes were generally terminated in
this zone due mainly to poor and very difficult auger
penetration rate.

A~L
fo(' PAUL BALIND

\>
/



HOLE DESCRIPTION

Sample No.

KI:1

KI:2

Location Co-ordinates

218800E/563900N

218930E/563810N

Depth(m)

0-0.25

0.25-1.5

1.5-1.87

1.87

0-0.25

Description

Humic layer: degraded leaves,
bracken, etc.

White fine grained quartz rich
sand; well sorted, equigranular

Very dark blackish brown
clayish fine grained sand,
very slow penetration with
hand auger

End of Hole (E.O.H.)

Humic layer

0.25-0.80 Very Pale pink to white fine
grained well sorted equi­
granular quartz rich sand

0.80-1.00 Dark brown to very dark brown
clayish fine grained sand.
Very slow penetration with
auger

1.00 E.O.H.

KI:3 218970E/563690N 0-0.25 Humic layer

0.25-1.00 Pale grey fine grained quartz
rich sand with common plant
fragments, roots, etc.

1.00-2.20 White, fine grained, well
sorted, equigranular quartz
rich sand. A 15cm wide clayish
humic layer is found at 1.50m

2.20-2.30 10cm wide humic clayish zone

2.30-2.60 Grey to brown grey fine grained
sand; some plant matter noted,
weakly clayish

2.60 E.O.H.



HOLE DESCRIPTION,

Sample No.

KI:4

Location Co-ordinates

219010E/56358'ON

Depth(m)

0-0.25

Description

Humic layer

0.25-3.60 White fine grained, well sorted
equigranul or quartz rich sand.
Colour changes to slightly
greyish after 2m

3.60-3.90 Dark brown clayish humic
looking fine grained sand

3.90 E.O.H.

KI:5 218480E/563660N 0-0.30 Humic layer

0.30-2.10 White to very pale grey quartz
rich sand, fine grained well
sorted, etc.

2.10-2.20 Impervious? rock; no sample
return. Very hard, well
indurated

2.20 Hole abandoned

KI:6 218700E/563520N 0-0.30 Humic layer

0.30-1.30 White fine grained well sorted
quartz rich sand

1.30-1.45 Clayish humic layer, dark brown
and abundant plant matter

1.45-1.60 White to often grey fine
grained quartzose sand; some
plant fragments. Greyness
possibly due to leaching

1.60-1.75 Very dark brown clayish humic
looking quartzose sand;
partially consolidated (lumpy).
Poor penetration with auger

1.75 E.O.H.

...
I



HOLE DESCRIPTION

Sample No. Location Co-ordinates Depth(m) . Description

KI:7 218650E!563440N 0-0.56 Humic layer

0.56-3.50 White fine grained, well sorted
quartz rich sand

3.50-3.70 Ve~ pale brownish grey fine
grained sand; wet

3.70-4.00 Wet very dark brown to coffee
coloured weakly clayish
quartzose sand. Poor auger
penetration

4.00 E.O.H.

KI:8 218540E!563120N 0-0.75 Humic layer

0.75-1.35 White fine grained well sorted
quartz rich sand

1.35-2.00 Pale grey brown to chocolate
brown quartzose, slightly
clayish fine grained sand

2.00 E.O.H.

KI:9 218410E!5631l0N 0-0.40 Humic layer

0.40-0.75 Pale yellowish grey fine
grained quartzose sand

0.75-2.65 White fine grained well sorted
equigranular quartz rich sand -

2.65-2.75 Very pale yellowish brown
quartzose sand

2.75-4.70 Predominantly white quartz
rich sand, occasionally very
slightly grey or brown. The
sand is fine grained down to
3.75m and medium grained
thereafter. The sand is wet
at 3.75m and very wet by 4.0m.
Auger penetration is slow after
3.0m and very poor after 4.5m
with sand washing in at depth

4.70 Hole abandoned

'" /

"



HOLE DESCRIPTION

Sample No.

KI:10

Location Co-ordinates

218310E/563110N

Depth(m)

0-0.40

Description

Humic layer

0.40-1.00 Pale grey to pale greyish
brown to white fine grained
sand with common plant
fragments

1.00-1.85 White fine grained well sorted
equigranular quartz rich sand
with patches of very pale grey
coloration. The sand is moist
at 1.75m and very wet by 1.85m

1.85-1.95 Very wet pale brownish-grey
white fine grained quartzose
sand

1.95 Hole abandoned. An impervious
layer was struck at this depth
and there was no sample return

KI:11 218410E/562880N 0-0.30 Humic layer

0.30-0.60 Grey-brown stained white fine
grained sand with common plant
fragments

0.60-2.00 White fine grained equigranular
well sorted quartz rich sand

2.00-2.80 Chocolate coloured fine grained
moderately clayish fine grained
quartzose sand

2.80 E.O.H.

KI:12 218510E/562270N 0-0.25 Humic layer

0.25-0.50 Grey stained white fine grained
quartzose sand with common
plant fragments

0.50-1.60 White fine grained well sorted
quartz rich sand. Wet at 1.50m

1.60-1.90 Grey fine grained quartzose
sand; weakly clayish and wet

1.90-2.00 Chocolate coloured clayish
very wet fine grained sand

2.00 E.O.H.



HOLE DESCRIPTION

Sample NQ.

KI:13

Location Co-ordinates

218480E/562470N

Depth(m)

0-0.30

Description

Humic layer

0.30-0.50 Grey stained sand with plant
matter

0.50-1.05 Greyish white fine to
occasionally medium grained
well sorted quartz rich sand,
moist towards the base

1.05-1.40 Chocolate brown to very dark
grey (almost black) very
clayish fine grained quartzose
sand, generally wet

1.40 Hole abandoned. Impervious
layer at 1.4m; no sample return

KI:14 218470E/562220N 0-0.30 Humic layer

0.30-0.50 White to grey fine grained
quartzose sand with plant
matter

0.50-3.35 White fine grained well sorted
quartz rich sand. Moist at
depth. Occasionally slightly
greyish

3.35-3.45 Grey to brown stained fine
grained quartzose sand

3.45-3.85 Very clayish brown fine to
medium grained moist sand

E.O.H.

KI:15 2l85l0E/562370N 0-0.45 Humic layer

0.45-0.65 Grey stained white quartzose
sand with plant fragments

0.65-3.00 White fine grained well sorted
equigranular quartz rich sand

3.00-3.20 Wet greyish white quartz rich
fine grained sand

3.20-3.65 Very wet greyish white quartz
rich sand

3.65 Hole abandoned due to a) loss
of sample from auger
b)washing in of sand at depth



Sample No

KI:l

KI:2

KI:3

KI:4

KI:5

KI:6

KI:7

KI:8

KI:9

KI:lO

KI:ll

KI:12

KI:13

KI:15

KI:16

SAMPLING DETAILS

Interval Sampled

O.25-l.5m

O.25-0.80m

1.OO-2.20m

O.25-3.60m

O.30-2.l0m

O.30-l.60m

O.56-3.70m

O.75-l.35m

O.75-2.65m

1.OO-1.85m

O.60-2.00m

O.50-l.60m

O.50-l.05m

O.50-3.35m

o.65-3.00m '" I
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INTER OFFICE MEMO

From: P. R. Stephenson 25 Merriwa Street,
Gordon, 2072.

To: R. Knight

~
Date: 24.5.88

~ P/{S'/~
Copy: M. Crow

SILICA SAND PROJECT - KING ISLAND

A meeting was held on the 18th May between myself and John Hann, Divisional
Manager - Exploration and Development for Hooker Resources, to discuss
preliminary assessment of the sand deposits on King Island Scheelite's mining
lease.

Hooker has identified 3 main types of sand dune deposits in the Grassy area:-

1. Recent deposits forming the present-day beach and occurring inland for a
short distance.

2. Older recent deposits, occurring immediately inland from type 1 deposits.

3. Old deposits, occurring further inland again.

In terms of potential sources of high quality silica sand ~0.02% Fe), type 1
deposits are the least attractive and type 3 deposits the most attractive, since
the older the deposit, the more likely are'the impurities to have been been
leached from it.

From aerial photography work and reference to old reports (report by J.
Jennings, 1958 attached), Hooker has iden~ified areas within the Grassy portion
of the KIS mining lease apparently underlain by type 1 deposits (under and east
of the golf course), type 2 deposits (under the golf course) and tyPe 3 deposits
(west and south of the golf course). (See attached aerial photograph and
overlay). Extensive dune deposits of all types have also been identified on the
adjoining exploration license held by Pimex.

It has been estimated that in order to establish a viable silica sand mining
operation in this area, a minimum of 5 million tonnes of high quality sand would
be required, i.e. capable of producing 0.5 million tonnes per year for 10 years.
Hooker believes that there may be approximately 2.5 million tonnes of type
3 deposits within the Grassy portion of the mining lease (although this figure
is very tentative), and at least 10-20 million tonnes within Pimex's ground.
Hooker wishes to evaluate the quality of the sand on the mining lease and, if
appropriate, to establish a working relationship with Peko before entering into
discussions with Pimex.

Approximately 10-12 carefully taken samples from type 3 deposits on the mlnlng
lease are required for analysis, together with observations as to visual
contaminants, thicknesses and surface extent. A request to carry out this work
has been sent to Michael Crow. In the meantime, Hooker will commence
preparatory economic modelling and will approach us again when the results of

~Z~eare ~O~.

P. R. Stephenson.
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ABSTRACT
The solid geology and .genel'al relief of King Island are outlined as a background to a regional

presentation of the coastal geomorphology from which conclusions about the physiographic history
are derived. From the east coast there are rather slight indications of a 225-ft. sea-level stand and
stronger evidence for one at 120-150 ft. from the sat11e area. Whether these emerg-ences· affected
the whole island uniformly cannot be determined. Later and lesser emer~ences did so and correlation
with N.W. Tasmania suggests they may have been eustatic in character. Widespread constructional
and erosional features of the Old Shoreline System gIve evidence of a falling sequence of levels from
65 feet down to the present level with most marked halts at 40-50 feet and 20-30 feet. They are
prOVisionally inferred to belong to the Last Interglacial. The Old Dunes formed during this time.
When the sea level stood at 3D-50 feet. the climate was probably slightly warmer. but plant remains
from a deltaic deposit indicate that. by the time the sea level had fallen to the present level or
beloW it. the climate was very similar to that of today. perhaps slightly wetter or cooler. In the
subsequent Last Glacial Period the former sea cliffs were degraded by subaerial weathering, prob­
ably aided by frost action. A few features poin t to lowered sea levels Which may relate to this
period. In the Holocene the New Dunes have formed. probablY beginning before sea level had
risen as high as the present level but continuing to form right down to today. The associated New
Shorellne System is considered to relate to a Mid-Recent 10-ft. sea-level stand and the emergence
from it. So far no evidence of climatic variations in the Holocen~ i~ to hand.

INTROD UCnON
Within an area which permits the whole shoreline to be examined conveniently. King Island pos­

sesses a good variety of coastal landforms. both erosion and constructional. though there are the
draWbacks of the lack of a topographical survey of the island and the survival of thick scrub
over some critical parts. In connection with black sands deposits. S. W. Carey began a study of
the north-east coast between Naracoopa and La vinia Point: in 1054 and 1955. the present writer did
(urthcl' \vork in this sector and extcndcd it to the rest of the coastline. Certain aspects of the coastal
geomol'pholol<Y have already been discussed (Jenning-s. 1956. 1957a. 1957b). Incidental comments
(JenninAs 11955) have been made on the relationship of some of the constl'uctional shorelines·
to a.vail.able fetch. wave and Wind regimes: it is clear that these need revision in relation to recent
work by J. L. Davies 119591. This will not be undertaken here nnd only such refel'ences to these
specml aspects as: are necessary to the presen t purpose will be made. That purpose is
t.o present n general picture of the coastal physiography whereby changes in the relative level of
land and sea cnn be assessed.

as411 J ..,r-
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Le absence of any triangulated heights or bench marks was a serious handicap. Heights were
established by aneroid traverses running inland from HWM and returning to it after a

interval to enable corrections to be made. Only with the lower features close to HWM could
ethod give an accuracy greater than::!: 5 feet. A few short traverses with hand level were
md in addition four lines. varying in length from one-third of a mile to seven miles, were
I with a Kern GK-l Level at critical localities. Similarly, hand borings were put down
~cted important places.
:ight observations were related to HWMOST because this is the datum most easily recognized

shores of King Island; Fairbridge and Gill (1947) have advocated the use of LWMOST but
15 not practicable in this studY. Tidal data for King Island are meagre. Admiralty Chart 404
• spring rise of 3 feet for Seal Bay. Franklin Road and Councellor Island (Sea Elephant

this seems rather low in relation to local observations. Records kept for several years at
by Mr. C. Richardson have an average range of spring tides of 5 feet. Mr. J. Skipworth is
,opinion that the same figure is applicable to City of Melbourne Bay. At Naracoopa tidal
~ements kept betwe~n 15 May and 15 June. 1952. by Mr. W. Lightfoot, ranged. from between
in. and 5 ft. 9 in. On this basis the tidal range forKing Island generally is taken to be
at springs and 3 feet at neaps. .
,llections of mollusc:l (Appendix ll> were identified by Miss J. M. Macpherson (National
m of Victoria): Mr. A .C. Collins examined a number of samples of foraminifera (Appendix
)r. S. Duigan (University of Melbourne) dealt with microfiorafrom a deposit which o.lso yielded
;pecimens identlfted by Mr. H. D. Ingle of C.S.I.R.O. Forest Products Division (Appendix n;
. Crespin examined a Tertiary limestone. The collaboration of these ·specin.lists is gratefully
vledged.
r. E. D. Gill <National Museum ot Victoria) has kindly arranged for the C-14 dating of the wood
,ned above. Dr. M. D. Garretty placed boring records and other data. relating to the black sands
Elephant Bay at our disposal. Many King Islanders. too numerous for all to be mentioned

:ave invaluable help in all sorts of ways. Mr. Jack Skipworth. of City of Melbburne Bay, Mr.
Drake. of Pearshape, a.nd Mr. D. Bowling. of Surprise Bay. and their families. require my

Liar thanks.
nally. I must pay a special acknowledgment to Professor S. W. Carey. ot the University ot
nia. who introduced me to King Isiand and made available to me his mapping of the north­
>ast.

rip maps of all significant geomorphological detail, prepared under the stereoscope from 1/15.000
I air photo cover, were amended in the 11gh t of field work when the whole coastline was
led on foot. These strip maps were consolidated into a six-sheet map of the whole island.
1. framework of points enlarged from the Lands Department cadastral plan on a scale of
ches to one mile. The various maps illus tratlng this paper were reduced from this compila-
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THE COASTAL GEOMORPItOLOGY OF KING ISLAND, BASS STRAIT

OUTLINE OF THE SOLID GEOLOGY.
ce much of the islnnd is covered by Pleistocene
:tecent superficial deposits, the solid geology
: well known. Fig. 1 is based on published
'ial. together with some observations made
~ this study.
lerly1ng most of the island and outcropping
he high country of the centre. south-east and
·west is a folded metamorphIc complex of
t.ain age but generally thought to be late
nbrian (Carbine Group). Debenham (1910)
he following rocks: quartZites, slates, phyl­
various sehists.granulites, porphyroids, and
Imerates. In genera1. the dips are high and
rike never far from N-S. .
veen Naracoopa and Grassy the complex
upward into a s~ries of glacial and volcanic

dipping east at 40·. Tillite and banded dolo­
occur at the base ot the series and are
in by a thick suite of lavas, with subsidiary
L and tUff. The series is late Precambrian­
'ian in age: Carey <1946> and Scott <1951l
uggested correlation ,ot these volcanics with
. ones of Upper Mrtldle Cambrian age in
Jndas Group at Zeehan. It is these rocks
give rise through contact metamorphism to
'rassy Series of hornfels, calc-fl1nts and
:, in which' occur the ore bodies of the
. scheellte mine (Edwards. Baker & Callow.

The strike here is W-E and the dip to
Jth is in association with the local faulting.

plutonic rocks, probably ot the Tabberab­
Orogeny, intrude the basement complex.

nits o[ the Grassy granodiorite with much
Irthoclase and little biotite are the best
m. Callow, personal communication>. On

it coast grey biotite granite is more extensive
as been mapped previously. The Cataraque
mmite is small in area and is interrupted
ieptum of metnmorphics on the southern
If the point itself. It is the southern end
/Of; belt of granite running from Admiral
Whistler Point. Granites in Camp Creek.

es north of CurrIe aerodrome. in Porky
in a quarry east of Pearson's Swamp and
Ie North Road where it drops to the Yellow
. plain. suggest that this belt is a broad one.
he north coast, though. there are gneissic
; in the basement complex farther west,
in mass of granite begins on the western
Disappointment Bay. All outcrops of solid
,stwards. both along the co~st and in the
Is inland of the dunes are granitic until
ct is made with slates at the small headland
If Pennys Lagoon. Since granite outcrops
Mt. Counsel and at the great bend i~ the
phant River. it is possfble that the north
'anite extends southwards as an important
suggested in the map.

icted occurrences of Tertiary limestone
:rve to tell something of the long geolo~ical

from these old rocks down to the Pleisto­
'he chle! outcrop known is at The Blowhole.
les north of Naracoopa. where horizontal

limestone occurs as a shore platform.
by s.olution to give rise to small blowholes

(B. Spencer, 1888;· Chapman. 1912). The rock
can be traced a quarter of a mile up to the bed
ot the Blowhole Creek aIld half a. mile northwards
along the shore at LW. Seaweed patterns indicate
that the limestone reaches underwater right to
Cowper Point.

Superficial deposits obscure the inland extent
but, running north from the Fraser River, a little
behind the coast, there is a strip ot country about
one mile wide with a photo pattern dominated by
swamp hollows of circular to oval plan. In the
field these are seen to have fiat peaty or clay fioors
depressed 2-3 feet beneath the fiat sandy plain
around. They seem to be sinkholes I due to
solution of Tertiary limestone below. The belt
certainly reaches to the Sea Elephant RIver but
beyond that therp. are many more dunes and these
supposed sinkholes cannot be confidently· dis­
tinguished in the photos [rom the axial hollows
ot old pa.rabolic dunes. The sinkhole strip lies
approximately between 50 and 90 feet above the
sea.

Some way up the Sea Elephant River valley in
the middle of the island, Tertiary limestone has
been met in a well in the Avondale property:
it has been met again in a Rural Bank Land Settle­
mentbore nearby. Crespin (1944) attributes the
first occurrence to the Balcombian (Middle Mio­
cene) . The altitudes are unknown but may be as
high as 200 feet.

Debenham (1910) and Chapman (1912) reported
bryozoal limestone at an unknown altitude alonl;
a tributary of Seal RIver less than a mile north
of the Big Swamp; the fossil content did not
permit dating within the Tertiary. In a well on
Mr. O. H. Drake's property, about hal! a mile SE
of Pearshape Lal;oon and approximately at 250 feet.
abryozoal litnestonewas encountered 4 feet down:
Miss I. Crespin <Bureau of Mineral Resources)
reported that a sample was of Miocene age.

GENERAL DESCRIPTION OF THE RELIEF
The relief of the island has been described in

general terms already by Debenham 11910) and
Stephens and Hosking (1932). Aneroid traverses
along some of the roads and tracks across the
island permit a rather fuller account here, neces­
sary in the absence of a topographical survey.

In essence. King Island (fig. 2) consists of an
inclined plateau of subdued rellef, surrounded by
a rim of coastal sand dunes. The highest part··
of the plateau, rising to 550 feet, is in the SE
between Mt. Stanley and Naracoopa. Here the
surface is gently rolllng with low hills of convex
profile rising above swamp fiats. rts aspect
conforms well with the Davisian concept of a
peneplain of normal erosion but it cannot be
assumed that the surface developed under humid

• n. Spencer con!UoIed Pleistocene-Recent neolianite with Tertia.ry
marine limP.ltone 10 that not aU hi. Jocaliti"" fur the lAtter
ca,n be accepted.

.. ~ount StA"ley. blnll' near the tMlck runninlt 1"lIth (rom the
Looll Huad to lhe Red Hut hea,lIan,l. !"is"" lilll" above the
surroun,linll: plalenu. Thoull'h replltedly the hkh""t point
In the i$land. it is (with an apprllx. altitu<le o( SHO feet'
definitely lower than two more Ilrllnouncco<l hill~ ri.lnll' tf)
llpproximately S.'iO f"t't jUlt north of the forl'lltry H.eoIerve
nt the .outhern jun"tlon u( the Grauwy and Loop Roa,,-.
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temperate climatic conditions, since it carries
small residual patches of lateritic' ironstone (Ste­
phens &: Hosking, 1932; Hubble, 1947>.

The rolling country runs north to the Pegarah
road between Currie and Naracoopa. where the
h1llshardly reach 400 feet. East of this drainage
divide, the plateau remains high right to the
coast. Grassy township has a heightol 430 feet
within half a mile of the shore; Sullivan's Ridge.
beyond Grassy Creek, is 450. leet high close to
the coast and. even at Fraser Blulf. the plateau
Ues at 250 feet. Because of this,the creeks here
are sharply incised; Grassy and Yarra Creeks
lor about two mllesfrom the coast,Conglomerate
Creek and Barrier Creeks .lor about a mile.

" South otGrassy. the plateau margin runs inland
to leave lower. countrydiversif1ed ,by rounded
granite hUls between itself and the coastal dunes.
A fairly high ridge, however. runs south from the
Mt. Stanley area to the granite hills near the
Red Hut headland. The steep western scarp ot this
connecting ridge Is continued north towards the
northern junctionol the Grassy and Loop Roads
to form. a marked Unearwesternmargin to the
high plateau. From the northern endot this
scarp. high ground at about 250 feet extends SW
through Pearshape •Into the lower plateau behInd
the Cataraque. Point-SurpriSe Point coast. This
small. plateau slopes gently eastward· to enclose
a lowland embayment between Itseltand the rid~e

to the Red Hut .• headland. In descending to this
embayment· the Seal River develops some incised
meanders. '

- In the north-eaSt. the high plateau ends abruptlY
ina steep scarp which extends sometiVemiles
west-north-west from Fraser Blutfand is markedly
inciSed by north-north-east draining streams.

Towards. the north-west. and west,. however, the
plateau declines gently in heig.ht. As a monoton­
ously level surface it reaches .northv.·ardsto a
WNW-ESE line about a. mile south of. the Yellow
Rock River: here it is 100-150 feet hIgh and
falls off modert'.tely steeply to the. plains of
Yellow. Rock River and South-East Lagoon. Mount
Counsel stands out from the general plateau level
at its north-east corner; south to the Fraser River
there. is not Do very clear eastern margin to the
plateau.

The westerly drainage. such as the Ettrick River
and Porky Creek. has not cut down much into the
plateau since the· latter is in fact falling in that
direction.

This western flank ot· the plateau from Fitz­
maurice Bay to Cape WhiStler is buried beneath
a broad belt of dunes,much of which Is two to three
miles wide. They are generally higher south of
Currie. hut this is mainly due to the greater height
of the basement there. Thus. a little south of
the Kentford Road. a dune was ascertained to
have a height of 450 feet. but the sand thickness
here was probably only about 100 feet. Nonh of
Currie it is unl1kely that the dunes anywhere
exceed 250 teet in absolute height: the highest
ones occur just south ot Pass River and at
Whistler Point. Beneath the coastal. dunes the
plateau surface declines in height so that ,the
bedrock is below sea level on the coast or. at

most. 20-30 feet above. There are, hcwen'r.
outcrops at 50-100 feet just south of \Vhlstlt'r
Point close to the coast. These suggest th:tt till.'
rather high dunes of Whistler Point mar h:\n~

gathered around granite hills rising abo\"!" th~
general .basement of country rock. Vallers in
this basement also are discernible beneath th"
obscuring blanket ot sand,' e.g., east· ot the Drip­
ping Wells and along Boggy Creek tJelmi1l1~1I.
1956> .

North ot Whistler Point to Mt. Counsel. tht:'
solid. rocks are almost everywhere beneath rOUUl:<
lluperf1cial deposits and are. probably below IIl'a
level over mostot the area. There are the t'XCl'P­
tions of the low granite hilIs arranged 'WID\'-SSE
behind the coastal dunes from DiSappointmeut Day
to Lake Martha Lavinia. The lowest countr)' llf
this northern end ot the island is in the cenO'e
where there are extensive tiat plains underlain by
young estuarine sediments, parts of which are
covered by the peaty soils of former shallow lakl's
and swamps-Reedy Lake. Egg. Lagoon. and Sout h­
East Lagoon. This depressed interior is sur­
rounded by a rim ot coastal dunes so thnt one
can look right across the island from the dUl\l'S
ot the one coast to thOse of the other. The
west coast dunes .are broader and higher. probably
reaching to 250 teet west of Lake Flannh::Ul.
Elsewhere the Three Sisters.' conspicuous dunes
south-east of ROcky Point, are the highest and
do not quite reach 200 feet, though they are of
sand right down to sea level.

It is only necessary to note in general terms the
effects,o! the coastal dune rim on the drain:l~l' of
the island (see Jennings. 1957a. for details I. Sllllle
rivers have maintained. their .courses throu~h the
dunes as these were built up and in this way 1
"gorges of construction .. have developed \\'lth.
steep walls of dune sand. Thus. Debenham s:\ys
the Ettrick Gorge is as much as 250 feet dl'ep.
Other rIvers . have had. their mouths deflected.
most noticeably in. the case of the Sea. Eleplmnt
River, . where it amounts toa deflection. of two
miles. Damming. of drainage· by the sand dunes
hasted to extensive • swamps and •. lakes. Thus,
Pearsons Swamp,an' area of deep peat now drnined.
.oqcupied the. part ot the •Bungaree Creek drnilmge
inside the dunes. The Seal River and its m.ljor
tributary enter the Big Swamp. behind the coastal
dunes. The drainage is. deflected westward into
Big Lake from which the river winds 'deviously
through the dunes •to the sea. In other places
surtace· drainage. has been completely blocked nnd
has been replaced by underground seepage through
the dunes. This is best exempl1t1ed now by Lake
Flannigan, •but the more. extensive Egg La~oon
formerly drained westward through the high dunes
there. though it is now drained art1t1ciallY to
The Nook and sea Elephant River.

Llttlecan be said of the age of the major
relief features of theislllnd. Debenham re~al'ded
it as being a horst but there is stm no pOllitive
evidence of young faulting to hand. However. the
physiographic description given does flt in with
the conception of an old peneplaned surtace,
fractured along two sets of trends (fig. 1\ and
tilted down to the north· and west. Lateritl's of
various dates are known on the Australian main-



l. Nevertheless. widespread latel'izntion seems
lave belonged to the middle or early Tertiary

the ferruginous bauxites of the Launceston
:ict are pre-Miocene (Carey, 1047). Provi­
ally, the KIng Island surface. with Its .lateritic
stones may be regarded as Mesozoic-lower
fary in age. If all the Tertiary limestones
:1g to the one Miocene formation. the occurrence
!'lin limestone outcrops on top of the plateau
'ell as on What seem to be downthrown blocks
ests that the dislocation was later than this
sgression. In central Tasmania. although the
>1' Tertiary' movements preceded the Miocene
•trine sedimentation, later faulting is known
I'bridge, 1948>.

THE COASTAL GEO:'IORPHOLOGY OF KING lSLASD, BASS £TRAIT

to a surface horiZon. is characteristic of the calca­
reous New Dunes: exceptionally, a podsol has
develOpe? on New Dunes neal' Currie. which have a
substantIal shell sand content (Stephens & Hos­
king, 1932 ,po 26).

The east coast New Dunes are in contrast pre­
dominantly of qual·tz sand, slightly reddish-yellow
in colour. Their soils vaI-y from a completely
undifferentiated profile to n shallow. weakly­
developed podsol. which constitutes one phase of

, Stephens and Hosking's Naracoopa Sand so11 type.
I Hardpans are not strongly developed· and A and B
I hOl'iZo~s together are rarely deeper than 3 feet.
IBelow IS the reddish-yellow unbleached dune sand.
,Ferns are often dominant on these soils in con-
,trast with the grasses,. herbs and rushes of the
calcareous New Dunes.

THE DUNE SYSTEMS (Fig. 2) It is possible to dIvide uptl1e New Dunes of
regional description or the coastal features particular coastal sectors into two. sometimes three,
ficant for the purpose of this paper is given separate dune belts, each consisting of parabolic
I, but It will facilitate that description If the dunes in depth: these beits advanced successively
s are considered as a whole at this stage. 'inland. probably ' ....ith appreciable halts between.
th~y exhibit a common general pattern and attem t to correlate these belts from one area

,merged shoreline features are intimately and ~o anoth~r have :11 ed an, ere{ore,-~hot
:icantly associated with them. The dunes fall thought that they have any general significance.
ly into two major systems designated the Old It is true, however, that active l2tol'lQ.utS. the f

the New Dunes. . first stage in parabolic dune-development, are I
e New Dunes form "a more continuous rim most common in the most seaward and latestl
ld the island. Though for the most part fixed belt Immediately behind some of the larger sandy
3. they retain everywhere a vigour and fresh- bays of the west and south-east coast. However.
of relief which betokens little change in their active blowouts occur in scattered fashion through-
; since that fixation by vegetation. For the out those New Dunes which are intensively grazed
part they consist of parabolic or U-duncs and the detailed distribution ot these blowouts in

I stages of development (" elongate II and relation to gates, fences. cols. &c., indicates that
drift" dunes of Melton (1940 1 : .. trans~res- they are due to grazing animals. aided by burning-

dunes of Gardner (19SS)), The parabolic off. But the most mobile areas are on the Whole
: may occur in open pattern or complexly the only areas in the calcareous New Dunes still
iated, often nested one within another. Simple partlY in the scrub which almost certainlY covered
11 dunes occur occasionally. probablY residuals the whole of these dunes before settlement. It
parabolic dunes. The axial trends of the seems likely then that these mobile areas were also

olic dunes have been examined in relation active before settlement and clearance. In other
'ind regime elseWhere (Jennings, 1957b> , r words, the New Dunes constitute a series which has
e it to say here that on the west coast the 'I continued to develop naturally right up to the

generally, advanced WSW-ENE but. in ,present.
:lance with varying aspects of the shore. . The Old Dunes are much more sporadically
d from SW-NE to WNW-ESE, whilst the .occurring though they are found all around the
11 trend on the east coast was from E-W, I I d d h f th i I d In h hvarying with aspect from NE-SW to SE-NW. s an an reac ar er n an •. t e nort em. 'part of the island, they are found right in the
:1land margin of the New Dunes. often lobate 'middle, admittedly in small groups and as indi­
nsonance With parabolic dune pattern, is viduals there rather than covering large areas.
e universally such a steep and continuous one lIn form they are usually sUbdued and rather
~heir limit is readily discerned both on the charac'terless, ranging from low, gentle swells to
:1 and in air photographs. whaleback mpunds and smoothed ridges. Their
onstitution, they exhibit' a simple distribut.ion . 'Umits are much less reliably and readily mapped.
n. The west coast New Dunes are predomin- except,· of course, Where the New Dunes abut upon
calcareous. ranging from completely uncon- them. However. the characteristic parabolic dune
:ed creamy-yellow shell sand ,with a minor plan is quite frequently recognisable in the air
tion of quartz sand to a typical aeolianite photos <less frequently on the ground) and. where
exhibits its usual variable degree of consoli- clear. the inland limit of these Old Dunes shows the
by secondary calcite. From' Cape Wickham same lobate pattern as the New Dunes. It is evident

,inia Point the calcareQus content remains that most of the Old Dune areas are parabolic
nost of the way but declines as aeolanite dune systems modified by weathering and colluvia­
i cease to be seen in section. only calcareous tlon over a .long time. For the most part the Old
lcrustations. Aeolianite persists from Stokes Dunes advanced inland with a direction closely
nearly to Grassy but eastwards the' shell I comparable to that of the New Dunes of the same
content falls ot! rapidly. Stephens nnd ',coastal sector, The wind regime at the time of
g's Currie Sand sol1 type, with its pool'ly- ,formation of the Old Dunes cannot have been very
Jed profile, apart from some organic ad,dition ',different from the present one.
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'he constitution ot the Old Dunes does di.trer
n that ot the New Dunes and is rather complex
;:>attern. In the first place siliceous dunes are
:h more widespread amongst the Old Dunes.
!ir quartz sands are mUch more deeply leached;
'act. no unleached yellow quartz sand was seen
where in the Old Dunes. In bores and pits
(-brown hardpans were several feet deep
~ath grey-white sand and well-developed When
>Untel"ed at all. In several sections. many feet
;hite leached sand overlay many feet ot .. cof­
rock ", humus-bound sandrQ£k; both layers
~ into trie tens of ieee thick in the southern
ot the Grassy scheelite mine opencut. In the
these profiles were regarded as the A and B

i!:ons at 'a giant oodsol (cf. G. Hubble in Glll
anb. 1956. P. 13). Recent pUblications by
drake (1955) and McGarity (1956) show that
all sandrocks of this general type are of this
n. Further work would be necessary to sub­
~iate this view of the King Island examples.
:he rather indistinct cross-beddjna ~een at cer­
points and the race that the Grassy opencut
section was on a steep slope suggest that a

,rizon may be the COrrect interpretation of at
some of them. Stepl1ens & Hosking map their
coopa. Sand soil type over much of the area
le Old Dunes but here it must represent a
'ent phase from that of the New Dune areas.
[careous Old Dunes are restricted to the
lern half of the west coast from Currie north­
s but even here they are interrupted. Near
Lagoon a lobate aren. of siliceous sands is inset
~n adjacent calcareous lobes and east of
l-wt Lagoon, some of the leached quartz
; there have adv&.nced from the west to
ocle with others form the east coast. Also
'en Yellow Rock River and Bung-aree Creek
poradic Old Dunes are of quartz sand and
ed inland of calcareous Old Dunes farther
in the Bungaree Creek-Pass River area.

! ca.k:areous Old Dunes carry characteristically
'am~coona Soil tn)e of Stephens and Hock­
his has a depth of up to 4 feet of red-brown
us sand. sometimes with nodular limestone
, ol"eriying yellow calcareous- sand or aeolia-
The most likely origin of this soil type is

t is residual from the calcareous Old Dunes
much more prolonged leaching than the

eollS New Dunes have yet experienced. Des­
his leaching. some of the calcareous Old
haTe retained their originalform more than

iceous Old Dunes and in parts are still quite

l'e does not seem to be any basis either in
aphy or in the nature of their sands to
ise any major subdivision of the Old Dunes
is 61 sUCCeSSiVe penoas of formation. Inland
.avmia Point, however, their relationship to
!d shorelines suggests at least two phases of
)ment <p. 16 belowl comparable in status
:le phases recognised in the New Dunes.
)u~h in certain parts the Old and the New
are separated by an intervening strip of

t. in general the ~v Dupes oyerlnp the
d the way in which some lobes of the New
project beyond the local limits of the Old
whilst ~~arbY ones merely reflect that limit

\Ii
along a more seaward line makes it likelytbat II
New Dunes must overly the Old Dunes in parts. Ii
:::"~:::~~~~~~e~vG.id~e~nG.!c~eL.QorfJt:!:h~is. Just north I'
of Pennys Lagoon there is a sma headland of I
granite breaking the long sand cliff coast from
Boulder Point eastwards. The actively eroded sand
cliff. Which is as much as 50 feet high on either side
of this headland, consists mainly of yellow New
Dunes, which appear U> have a significant shell
sand content from the presence of calcareous root
inctrustations, but which reveal former podsolic
soil horizons UP to 2 feet thick undulating later­
ally. But there Occur also at the base of the
cliff exposures of Old Dune profile 6-15 feet high,
with red-brown sandrock overlain and replaced
laterally by deep grey-white leached sand. Also
in the fioors of hollows near the eastern margin of
the high calcareous dunes south of the Ettrick
River on the west coast there occur patches of grey
leached siliceous sand. which suggest the presence
of siliceous Old Dune material beneath; eastwards
there is only a narrow fringe of Old Dune outside
the foot of the New Dune wall.

The Old Dunes do occur right down to present
sea level and it is probable that they may" underlie
the New Dunes quite substantially. Therefore the
aeolianites exposed Within the calcareous New
Dunes may not always beiong to that system but
as yet no means of distinl:ruishing different aeolian­
ites has been found. This general point finds its
importance in relation U> fossil finds in the dunes.
Bones which do not belong to the animals now living
on the island are reported from blowouts in various
parts of the island but only from the northern end
of Stokes Point have such finds been recorded
through the efforts of Mr. J. Bowling. Three col­
lections have been descrIbed and are consolidated
in the following list:-

Dromaeus minor Spencer (Spencer &: Ker­
shaw. 1910; Anderson. 1914>. The,King Island
Emu was alive in the island in 1802.

Vombatus ursinus Shaw (Spencer &: Ker­
shaw. 1910; Anderson. 1914>. This wombat
is still found on Flinders Island.

Dasyurus bowlingi Spencer &: Kershw <Spen­
cer & Kershaw. 1910: Anderson. 1914).

Dasyurus? maculatus Kerr <Anderson, 1914>'
Macropus rulicollis Desmarest (Anderson,

1914) .
Macropus, antiic Owen (Scott, 1905).
Sthenurus atlas Owen <Scott. 1906, 1917).

There is some discrepancy about the matrix of
the finds. Spencer and Kershaw describe their
finds as coming from dune sands set in motion by
grazing and burning; winnowing left the bones
exposed on the blowout fioor and sheep .bones were
found along With the indigenous species. Scott's
account of the matrix "soft. friable shell lime­
stone rock of marine origin II can be safely inter­
preted as implying aeolianite. Certainly.' there is
much aeolfanite exposed today in the area of the
finds. the blowout now beinR' generally fixed. But
Anderson maintained that the bones occur mainly
in a red-brown 3androck thoUR'h some few come
from overlying aeolinnite which he reR'arded as
contemporaneous. This sandrock he thought to
be marine but the cross-bedding on which this
idea rests could quite well be ae~lian. The sandrock

seems more likely to be of Old Dune provenance,
perhaps covered by New Dune aeoJianite. Some of
the finds thus seem to belong to the older system;
there is. however. a strong likelihood that finds
from very different horizons have been brought
together by winnowing action in the blowout.

REGIONAL DESCRIPTION OF THE COASTAL
GEOMORPHOLOGY

Some of the details of the coastal geomorphology
will now be set out In terms of a number of sect~rs

which possess a certain degree QU1.Qm.9K.e.~lty.
Such a treatment wUl be longer than to dlSCUSS
successively features at different altitu~es ,ove~ the
island as a Whole. But the. IQcal dIs~rIbutlOnal,
relationships of features at different altItutie~ are'
significant for their· interpretation; ~nal
treatment will make these relationshIPS more
ob'vious: Moreover, the validity of the jnte"pret.a­
tlye synthesi,s which follows can be more readlly
assessed if the data are not presented in the
framework of that synthesis. The high coastal
sectors are considered before the low coasts and the
east coast units before the west coast ,ones. On
the west coast. which is the weather Side of the
island subject to more violent Wind and wave
action. features from earlier phases of the. phYS,io­
grap!:rlc history ha'(e been more liable to obhteratl0n
by erosion or bunal whereas on the leeward east
coast there has been both more separation and
more survival of coastal features related to dif­
ferent stands in the relative level of land and se,a.

A. THE HICH COASTS
1. From Naracoopa to Grassy (fig. 3).

This is the major sector of high coast in King
Island at one time having the local name of If The
Wall ft' <E. Spencer. 1888l. Yet it is high coast only
in the sense that high ground varying from 300 feet
in the north to 400 feet in the south approa~hes
very close U> the shore. It is an actively chffed
coast over one mile aione of, the dozen involved.
A coastal terrace of varying but generally narrow
Width today separates the sea from the steep scarp
of the plateau. The scarp typically has slopes of
30-35°, whereas the terrace varies from q,uite a fiat
surface to slopes of 5". The terrace conslSts essen­
tially ot emerged marine 'platforms and the scarp
is a degraded emerged sea cliff. ,

Along a Uttle more than a mile of the coast
running south from a point a mile south of Frll.?er
Bluff modern erosion has removed the marme
terraces consistentlY, though there are occaslOnal
interruptions of the latter elsewhere. But t~e
modern cliff Is generally only 10-20 feet high'
rising at points to 30-40 feet. As a result t e
whole fall from the plateau to the sea here takes
on, the character of the "two-cycle II cliff of
Cotton <19511 or the "hog-back '.' cliffs found in
Devon llnd Cornwall (Balchin. 1946: Arber, 1949).

Elsewhere the break of slope between the two
features the terrace and the old cliff. which lS
the measure of the former stand of the sea n
relation to the land. is frequently obsc~re~ t~y
mass slumping promoted by the seaward dip 0 , e
rocks, and by steep. coarse allUVial fans emerR'mg
from gullIes in the scarp. Even away from these

11

obscuring features the old cliff-foot is somewhat
rounded by vegetated talus and so it is impossible
to determine the back of a platform with any degree
of precision: values for a given sea level are
bound to vary 5-10 feet on. this count alone.
Nevertheless, the range of height of the former
cliff-foot from a little over 20 teet to 60 feet
shows that the main terrace is composite. More­
over, subsidiary breaks of slope in the terrac~ can
be seen at some points where fragments of hIgher
pla.tforms survive surrounded by lower ones. Plat­
forms rising to 20-30 feet and 40-50 feet are most
common but the marked scatter cannot be over­
looked.

The terrace is generally low (20-30 feet) along
the most exposed coast between Fraser BlutI and
the bluff haif a mile north of City of 1Ielbourne
Bay. The Wider, higher terraces need, further
comment. Behind Naracoopa the. terrace 15 about
a qUarter of a mile wide and rISes generally to
about 50 feet. It carries a good deal of sand
arranged in steps or berms trending NW-SE and
the foot of the most marked ri3e at least represents
an old shoreline at 27 feet.

From the bluff haif a mile north of Yarra ~re~k.
for a mile and a halt southwards, the old chffime
recedes a quarter to halt a mile from the shore,
Around City of Melbourne Bay the malO coastal
terrace with its back at 45-50 feee is well defined.
Section. D, fig. 4. shows a levelled profile across
the terrace a little north of Yarra Creek., It
crosses a shallow. swampy depresslOn~ now drn;ned.
at the foot of t.he main scarp and \.VhlCh ,IS enc.osed
in part of n. low curving sand ndge. In part hy
subdued Old Dune sand and low rock prOJections,
Here there was a small lagoon on the terrace
enclosed by beach ridges. Below the sand ndges
a further shoreline is traceable at 26 feet.

City of Melbourne Bay is surrounded by Old
Dune ridges which are cUffed on the bayside.
revealing 5-10 feet of loose, grey-white quartz sand
over 8-12 feet dark-brown ,sandrock. Bene~th

thIs dune material are depOSits at HWM to -r- 4
feet Which are very variable. both laterallY and
vertIcally. South of the creek there ~re isolated
small outcrops ot gravel and of clay WIth boulders
in it. North of the creek the deposit is more ,c?n­
tinuous and contact with the bedrock was YiSlble
at several points. Well rounded boulders and
gravel, in parts With ferruginous matrix. lie at the
contact. These pass upwards into grey sUts~ sandy
silts or clayey sands. In these occur large timbers.
abraded and non in situ. Where the timber IS
most common. the matrix is a lammated sand
and peaty clay. At two points. b?ulders and gravel
are intercalated between the driftwood, layer and
the overlying sandrock. All these matenals can be
matched in the present bed of the Yarra Creek
upstream and there can be no dou~t that they
represent former deltaic accumulatlOn by the
creek. Sea level may well have been lower when
they were deposited but could not have beer: hIg~er
because of the lack of any conSIstent beddmg ~nd

absence of marine shells. In time they must have
been deposited before the close of Old Dune formn­
tion nnd after the erosion of the manne terrace
nnd the building of the constructional features
between 38 llnd 22 feet.
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he plant identifications from the deltaic deposit
ie by D1'. Duigan and Mr. Ingle are listed in
tendix I. The steep walls of the Yarra Creek
~e above are the most likely part of the dt'ainage
on to have provided the material; the present
Liall is about 60 inches annually. The high
:entage of the fern spores is not surprising;
ipencer (1888) describes similar valleys incised
I the plateau near Naracoopa as .. fern gullies ..
in the accompanying florai list. F. v. Mueller

Irds a number of fern species. including the
fern, Dieksonia. Tree ferns still grow on the

ad today, e.g., in the Seal River valley. The
linance of Celery-top Pine IPhylloeladus aspleni­
1tS) is interesting since it is often regarded as
Mcted to the main island of Tasmania (Curtis.
P. It was not recorded in the collections made
BaldWin Spencer's party l:lst century nnd is
known growing on the island today. Never­

ess, it 'seems to have been present before the
strous forest fires of· last century. An e·arly
:ription of the island {Govt. Gazette, 31 March,
r. quoted in Proe. Roy. Soc. Tas .• 1873, p. SOl
IUOns .. celery-leaved pine" growing there and
ng the clearance of secondary forest near
Yarra Creek as part of the Rural Bank Land
lement Scheme a few years ago, celery.-top
: logs and stumps were found to be thick on
ground in cert:lin parts (0. H. Drake. in litt.).
the other hand. there is no record at all of
~olagus eunninghamti (Tasmanian Beech) and
nys laneeolata I Mountain Pepper) in the island
or last century. The beech IS, of course. the

.inant of the Tasmanian temperate rain forest
occurs sporadically in humid high altitude

liUes in the South Eastern Hl~hlands on the
nland: the mountain pepper has much the
e sort of discontinuous distribution. The
il fiora is thus not very different from the
orical and present-day flora and there is little
cation of climatic change. The Yarra Creek
:e Is vegetationally near to temperate rain
st now and was then. Perhaps we can infer
er slightly wetter or slightly cooler conditions.
cooler conditions making rainfall more effec-

tle southern end of the recess in the old cliftline
his neighbourhood is known as Cotton's Flat.
lppropriate local name since it consists of an
llent development of the main terrace with a
·defined inner margin at 45-50 feet. The
hern part has an Old Dune cover but· else\vhere
gently ribbed by .low sand ridges and swampy

-essions.
luth of Cotton's Flat the old cliff returns to the
'e and is actively undercut some 10-15 feet.
~ the main terrace is meagrely represented by
efined steps in the spurs. In one inlet a
se conglomerate is eXPQsed with an irregular

visible at 12-15 feet and rises at the surface
5 feet. It is an unfossiliferous beach boulder

with a matrix of iron-cemented sand and
IS to belong to a lower phase of the cutting
lle main terrace.
le steeply-dipping volcanIc rocks of Bold Head
~ been planed by marine erosion at higher
levels than the present but the platforms pass
!r the viltorous development of New Dunes
:h have here climbed up the south-facing slope

of the plateau. Farther west to Grassy Creek they
form a narrow belt and there is a corridor between
them and· the plateau scarp; the bedrock features
are. however, obscured by smaller developments of
Old Dune sands.

Above and below the composite main terrace
there are features significant for the present pur­
pose. At the southern end of this sector at Grassy
the old cliftline runs westward with the present coast
diverging southwards. The opencut of the schee- (
lite mine runs along the face of the cliffline.
Between the thick covero! Old Dunes and the bed­
rock. a bouldel' bed 10-15 feet thick has been
exposed at various points and has been commented
on several times lNye, 1939: Nye and Knight. 1953:
Edwards. Baker. and Callow, 19(5). Nye speaks of
the deposits as lying at heights of 120-150 feet.
In 1953. when examined by R. Callow and J. N.
Jennings, they were to be seen in the 90 and 70
feet mine levels and com:istectof sUbangUlar to well­
rounded gravel and boulders. varying from ~ inch
to 3 feet in maximum dimension. with greenish­
grey, silty clay matrix in parts. GI·anite. as well
as the many metamorphic rocks of the mine itself.
was represented. Several mineworkers stated that
similar beds had been encountered at various levels
as high as 120 feet and as low as 30 feet. The
general disposition of these unfossiliferous beds
makes it clear they are shoreline and not fiuvial
deposits: thus they were still visible in 1953 at the
eastern end of the backwall of the cut at the
OO-ft. level With no gully in the slope and virtuallY
no catchment at aU on top of the plateau. An
observers agree that they are high sea level beach
deposits. though the hei~ht of the associated strand­
line is now not closely determinable. Indeed. from
the height range of the deposits, it seems likely
that they related to a succession of strandlines.

However, much higher levels than those of the
main terrace are involved and around the City of
Melbourne BaY-Cotton's Flat recess in the old
cliffline. there are certain morphological features,
admittedly not well defined. which may relate to
the same phase. The broad bulge in the coast
between City of Melbourne Bay and Cotton's Flat
is backed by ground higher than the main terrace
developments north and south. This greater alti­
tude is only partly due to the spreads of Old Dune
sand and a narrower belt of sharp new parabolic
dunes on the south; the bedrock also rises higher
in irr.egular fashion' to a break of slope with the old
cllffline at 120-130 feet. This break of slope seems
to be represented farther north by a series of
flattenings in the spur profiles. These steps.
though distinct. are themselves steeply inclined.
and determinations of the significant break of
slope are very subjective: aneroid values ranged
from 144 to 127 feet. South of Cotten's Flat there
were some further small steps in the old clilfiine
at 130-140 feet.

Three other steps at still higher levels aer
significant (1) on the bluff half a mile north of
Yarra Creek (break at 225 feet) .(2) just south of
the City of Melbourne Bay road 1227 feet). (3) on
the bluff south of Cotten's Flat (238 feet). The
first two carried patches of' well-rounded grave.
1 inch to 1 foot in size and mainly of quartz.
These were unrelated to any present stream drain­
age and may be littoral.

The present shore of the Naracoopa-Gra..:.:::t: sector
consists in the main of irregular rock :~:5 pro­
jecting a few feet above HWM. Act:·,·:- cliffs,
even low ones as little as ten feet high~ .'-.-:d well­
developed shore platforms are few. Thl.S ,:,,:,es not
seem to be entirely due to the emerger...:'t of the
main marine terrace. There are freq'';' t,::t and
clear 'evidence of unattacked cliffiets beh1::..:.equally
uneroded rock platforms, often carrymg ';':-~etated
and undisturbed beach materials. The c~ foot is
usually very well defined and lies a few :;-:.! above,
HWM. ranging from 3 to 9 feet but m~st ~·:·:::In0nlY
about 6 feet. One example is shown, m ;:;ot-:t.1on D,
fig. 4. Generally the clifttet just tnms :.·.e. outer
edtYe of the main terrace but at· a few :':-umts it
eliminates that terrace altogether. Thu~ :'~H south
of Barrier Creek. the 6-feet pl~tform 1~ ~ i) yards
wide. with a covel' of sand. shmgl~ ane. ;)uulders.
overgrown by bushes and the chff be.~":":~d also
vegetated rises to a maximum hel~ht c: 30. f~et,
pinching out the main platform. There 15 :i slmllar
development at the northern end of the .~:t.le bay
into Which Conglomerate Creek debouche:- Never­
theless, the general rule is for very .na::-.:-w plat­
forms and cliftlets only a few feet h1gh: :11ey are
well scattered along the coast in both ex;:,'lsed nnd
sheltered positions and definitely show r.,,) sign of
present-day wave attack.

At four points around Bold Head banks ..'f weath­
ered and vegetated beach cobbles. 0 to :::0 yards
wide. rise to 10-15 feet above HWM. Parts of
these banks lie under thick shrubbery and. although
they may grade downwards into active c~'bble and
shinlZle banks. they are interpreted as bel~'liging to
the same phase which fashioned the 6-tc:'et plat­
forms and cUlfilets. The associated constructional
features would, of course, rise higher than the
clitf foot nip.

A further related feature is the occurrence of
vegetated and unattacked shingle and cobble fills
at the heads of marine erosion ir:lets 0,1' geos:
these occur even where modern cl1mn~ 1S most
active. e.g.• north of Barrier Creek.

Sandy shores backed by sand dunes are of
restricted occurrence in this secto~ but do occur
over. short stretches. Active sand chffs are common
here but there are also some occurrences of fixed
dune cliftlet with vegetated sand platform in front.
e.g., half a mile south o~ Fraser Bluff and along
the shore of Cotton's Flat. These are m .N~w
Dunes but simB.ar features in' Old Dunes occur at
the north-east corner of City of Melbourne Bay
and just south of it. These again give a cliff-foot
height within the range of the 6-feet platforms
and are regarded as contemporaneous wlth them.

Barrier Creek leaves its gorge by a small waterfall
of a few feet to enter the sand-barred lagoon at
HWM. Similarly, Conglomerate. Creek hangs 5-6
feet in rapids above HWM at Its mouth on the
shore. This lack of adjustment could be due to
the small recent emergence. Grassy Creek is
very different although the dam for water. stor.age
for the scheelite mme obscures the :utuatlon.
Over its last Quarter ot n mile the steep. vaHey walls
appear to converge in a thalweg Wh1Ch IS below
the present sea level. This suggests downcuttl.ng
when sea level was lower. followed by U posltlve
movement and some aggradat1on.

2. From Surprise Bay to Fitzmaurice Bay (Fig. 3)
Though, its adjoining plateau (100-190 feet)

much lower than in the case of the coast
described. the Surprise Point-Cataraque Point secto:
is more truly a high coast. It is broadly simBul
in character but the marine terraces have beer
largely removed and the old cliff is much mon
under modern attack. Active cUffing 30-60 fee·
in height is common and at a number of point:
the hogback cliff is being eroded right to the ~Ol

nOO-170 feetl. This Is particularly true of thl
middle section north of Seal Rocks where inlet:
and geos are under violent modification right t(
their heads which in some cases consist of verticn
cUffs 150 feet high. This greater amount 0
present-day cUffing is readily understandable il
terms of exposure to the west from Which thl
storms mainly come. At the same time the coas
has something of the character of a .. plur:;;tr.:
cliftline" for the real break of slope is not a
sea level. but some ~0-35 fathoms down \J enmng~
1959. in pressl. A plunging cliftlineis usuall
regarded as under weakened attack because of wa \"
refiection (Cotton. 1951>.

At a number of points the old hogback cliff i
not only vegetated but carries a thin skin of brecci:
The angular rock fragments are cemented by
matrix of ferruginous sand. but elsewhere th
consolidation Is due to calcium carbonate derivE'
from· the clifftop dunes. This would appear to b
the product of subaerial weatherinr; in ditfcrer
climatic conditions from the present ones. posslbJ
periglacial (cryergic) conditions of a Pleistocel~

glacial period.

Evidence of former shoreline levels is not entire'
lacking through more fragmentary and less cleal
cut than on the high east coast. Inclined ster
or .. bevels" in the cUfttine, very imperfect rerr
nants of emerged marine platforms. are moo
frequent in the north near to Cataraque Poil
but some occur south of Seal Rocks. Some (
these carry dUlle sand and thick. nearly lev
spreads of the breccia mentioned above. This m:
have been mistaken for the raised beaches. whie
Stephens &: Hosking (1932) cite: in fact it has mue
tnore the character of periglacial .. head ft. Tt
backs of these" bevels" are far from clearly defim
and the values given them vary from 23 feet
59 feet, most being at 40-50 feet. To be correlatE
with these bevels are certain .. han~ing coves
small recesses in the clil1Une with their lips ar
floors at 45-50 feet. Most do not receive ar
appreciable drainage from the plateau nor ha'
they the nature of landslip scars ICt. ., erosie
amphitheatres" of Baker (1950>: see also Edwa.n
(1945) ). The most likely origin seems to i
marine erosion at a higher sea level stand. Furth,
Indication of these stands is to be seen in t:
high-lying sea caves in the most exposed parts ,
this sector. There is one square-cut, shallow ca'
with its floor at 50 feet in the southernmo
granite headland: there are also two much deep
fissure caves. with flool's at approximately 30 fel
in the strike of the schists at an extremely expos\
salient north of Seal Rocks (Jennin~s. 1056
The details show they are unattacked and must
relict features from higher sea levels.
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ien. Elephant Bay Ifig. 2. fig. 3). Behind
unetrical nrc of sand beach is a ~e­
gpd terroce some 50 yards wide in frapt
eg sand cliff 20-30 feet hfih. 'the cHIT-foot
ly at 3·6 ieet ,above HWrv. Lonit low sand
3-5 feet high and as many as 4 in number.

1: Low COASTS.
m Naracoopa to Lavinia Point (fig. 2).
; long low coastal sector is a.lmost entirely a
constructional one. with the brief exception
Tertiary limestone of The Blowhole. It is

lmost everywhere progrnwng at the present
The exception is the S0ut ern side of Cowper
where there is an active sandcliff; pOSSibly
lere is a balance between accumulation and
1 about three miles north of Cowper Point.
1. there is an accentuation of the Sea
nt Bay and the bay north of Cowper Point.
~ts of stra~ can be traced in almost
'l!ii \;61IC.IlU Y over the Whole sector: the
lorelines are associated with the Old Dune
and the New Shorelines with the New Dunes.
~lationships of the dlfIerent features vary
,he coast and it is necessary to discuss the
In three parts-la) Sea Elephant Bay, (b)

Point. (C) Sea Elephant River to Lavinia

THE COASTAL GEOMORPHOLOGY OF KING ISLAND, BASS STRAIT

he short west-east reaches from Surprise Point diversify the low terrace over most of its length.
Surprise Bay and- from Cataraque Point to Each represents a very early stage in the develop­
t'naurice Bay are less exposed than the coast ment of a ·foreduneon top of a beach or berm.
'een the two headlands. In consequence, the Davies (1957) has recently provided the most
~1Ul1ine is still set back from the modern shore. satisfactory account of Tasmanian sand ridges ot
in the southern case, New Dunes have extended this type. Together With the cHffing. these

onto the plateau from WSW and Wand constitute the New Shorelines here and the fact
~ly· obscured the relief in the country rock. that rog-rndatlon sUcce over
5. towards the west there is an irregular ~'the fu en t e oa in a uniform manner
. in the rock in front of the dunes but this 'J is In lca 1ve at an lmportan genera c ange U1
)pe~ ~eneath the sand with no possibillty t coastal conditions such as a small emergence.
~tennmmg t.he he1ght of a,ny former shoreline. Inland from the cliff which is cut in older,
er to SurprISe Bay there 1S a small r?ck shelf deeply leached sands, there is a belt some 300 yards
part of the old degraded bedrock cliff unob- wide where the air photographs reveal llpeor,

!d by sand and the break ,of slope is about Datt6rnrc suggestive of further strandlines parallel I
eet.. There are more ve~t1geS of the lower to t e ower features. They are clearest and most'

wlth a back at ~ppro,xlmately 6. feet and ,continuous behind the middle, of the bay. On the'
'el~ted vegeta~ed cliffiet lS found in the solid. ground they are seen to be low ridges .or berms
~l1anite and 10 New Dune sand. at leached quartz sand. separ'ated by wetter depres­
e Cataraque Point-Fitzmaurice Bay stretch is slons: the height difference is only a few feet
l less obscured. though around the two bays and the surtace rises gently as a whole inland.
lting it sand has blown over from the wind- Where the first stream north ot Fraser River cuts
side to obscure any high terraces. But. to across this belt. the ridges bend backwards into the

west and east these are preserved quite mouth of the valley as might be expected of shore­
y; to the west the back is at 45 feet, whereas line features and on its southern side develop
Ie east 35 feet was the usual figure: the into subdued dune forms. These sand ridges
~e here carries a very fine granite stack. Along appear to be degraded older eauiYalents of the
at deal of this northward-facing coast there sand ridges ot tne New Shorerlne system. The
'elict narrow platforms ot the 6-feet level, rear margin ot this higher belt at Old Shorelines
boulder beds and small cliffiets. At two was generally not well defined; it takes the torm

• active erosion has exposed cemented boulder of a steeper rise. particularly where there are Old
at 10-15 feet; these must belong to the main Dunes. At one of the sharpest ot these breaks an
',e. aneroid height of 45 feet was obtained. Farther
! eVidence of this western high coast is less inland i~ the zone of sinkholes on Tertiary lime­
>reserved and on its own much less decisive stone wlth a :scatter.of sporadic Old Dunes. some
that of the Naracoopa-Grassy coast. But of which exh1bit pa1abolic form.
eals essentially the same story and argues (b) Cowper Point (fig. 5). Between Blowhole
.t any east-west tilting during the time to Creek and Sea Elephant River. the strandline

the emerged coastal features relate. features confined farther south to a norrow b.gJ"t
broaden out to a depth of two miles in a fine
cuspate foreland. North ot The Blowhole a broad
swamp flat not much above mean sea level inter­
venes between the Old Shorelines and the New.
Seaward of this fiat there is a narrow New Dune
belt. 50-60 feet at Its highest. Which broadens
northwards to a big mass of parabolic dunes rising
to heights at over 100 feet behind Cowper Point.
Within this mass linear patterns in the air photos
prove to be former 'cliffiines frequently interrupted
by later parabolic dunes advancing across them.
Along the southern part at the shore from The
BloWhole to Cowper Point. the front ot the New
Dune belt is a fixed cUt! equiValent to the fixed
cUff in older sands behind Sea Elephant Bay. and
below this cliff are one or two low sandridges.
These change northwards into a weU""developed
foredune with an active silDd~Jltr. This sandclltr
rises higher northwards and erosion supervenes
to pinch out this last foredune. The coast is
retreatinl:t and local residents report the complete
disappearance of Quite high dunes in the last 30
years. The othel' flank of Cowper Point is prcgrad- ,
in~ and here is a series of narrow ~une ~

l'~. 5-10 teet high. running NW-SE. ~e

~
ern flank of Cowper Cl'~ek. these foredunes

are beinl:t truncated by erosion but on the northern
flank they are succe.SSiv..e.. IY.•.1.'eaching-farther north­west to form. a spit deflect~ng Sea Elephant River

ol'thwards. Between (l)-\6. When the air :.>hotQ

I .-'- -:>
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over was taken, and 1954. this spit has grown
nd caused the river to debouch even further to
le north. Behind the spit is a protected area
r salt and freshwater marsh and also a complex
attern of former meanders of the Sea Elephant
lver.
The N~uf1es of Cowper Point encroach onto
Ie Old~Shoret'iiles, which here reach a maximum
idth of a mile. These also form a blunt fOI'e­
nd with a nose about a mile south of Cowper
lint. Section A, fig. 4, shows the general nature
. the Old Snm'elmes" here. Th"is section \vas
Impiled from details of borings for a black sand
vestigation in 1952. which were kindh' provided
, Dr. M. D. Garretty; the levelling was done as
lrt of the present study and shell fragments
~re collected from the bore spoil (see App. II.!.
lis section crosses some of the new foredunes.
rmer estuarine channels of the Sea Elephant
\'er and the main new parabolic dune- complex

a fairly narrow point. 11' s
ere i i- re . W:\I in \\'~

2ears the first of the old strandlines. These
nslst 0 very low sand ridges and berms: they
nerally rise 2-3 feet with a maximum amplitude
7 feet and in width~vary from 10 to 65 yards.
venteen of these features were crossed in the
:tion Hne. rising steadily from just below HWM
about 40 feet above: then they remain level

. the last third of a mile. Behind the last ridge
~re is a depression (bottom at 29 feet) which is
ldily traced laterally: inland thel'e is a gradual
! into the belt of sinkholcs or solution hollows.
e ridges and berms consist of grcy-white quartz
Id. which underlies the nre:\. for IS-3D feet. ,I.bJ:.
en'enin!! hollows corry ~ome sandv pent, at
st three feet deep. They nre generally swampy
1 may have intermittent shallo\\' ponds. some
which are clearly due to combustion of peat
3. result of burning-olf practices. Very subdued.
~ Old Dunes ObSCU1'? the ridge pattern in parts
I a parabolic pattern is discernible in some
these low dune mounds.
'rom the boreline. most of the samples ot
Ilusca (APpendix II.> came from the New Shore­
s and comparatively few from the Old. but no
l.ificant differences in the, assemblages are
arent. Quite a large proportion of the finds

of sandy and sandy-mud bottom dwellers
a number of Intertidal rock species are present,
lther With submerged weed Inhabitants. This
~ests open beach ~onditions \\'ith a mixture of
as transported from different habitats, and
tirms the conception of a continuously develop­
sand foreland With varying exposures of lime­
Ie reefs. All the species were marine with the
~Ption of a Salinator species from a swale bore
'.he New Shorelines: again this is consonant
L the present conditions.
) Sea Elephant River to Lavinia Point (fig. 2.
6) .-Northwards from the estuary of the Sea
'hant River a fiat depression sepnrntes the
r and the newer systems of coastal features.
le New Dunes broaden and grow higher
hwal'ds and so does the belt of' low foredunes.
:h constitute the New Shorelines her~. The
or two ridges of the southern end multiply
ier 20 towards Lavinia Point Where they reach

half a mUe inland. The seaward three are here
only pal·tly colonised by shrubs and grasses, but
the others are completely fixed either by bracken or
open gum woodland in accordance with the inci­
dence of burning-off. The ridges are only a few feet
higher than the hollows, though both rise gradu­
ally inland so that the innermost depressions lie
at 10-15 feet above HWM.

Near Lavinia Point the Nell! DllpeS fpll Into
tjlree sets. Behind the full set of New Shorelines ./\
there are comparatively' low parabolic dunes about
half a mile wide. Then a later and higher group. l'
reaching wen over 100 feet. cut across at least~'
eight ot the New Shorelines. They eventually
overlap the first set of parabolic dunes completely,~

and cut across the head of the interveninll depres-'/,t
sion to advance onto the Old Dune system. This
set constitutes the m.ain body of the New Dunes
and significantly postdate the oldest of the New
Shorelines. Lastly, at· LaVinia Point itself,'a \'ery,t
young and small group of parabolic dunes cuts,~
across the ends of nearly all the remaining New
Shorelines.

At their southern end the New Dunes and
Shorelines have defiected the Sea Elephant River
southwards and many meandering river channels,
some stlll used at fiood time, can be traced in the
fiat corridor behind them. In this corridor, salt
marsh near the estuary gives way to freshwater
marsh and north of the Sea Elephant River it
becomes an elong-nted belt of ti-tl'ee swamp and
small lagoons known as The Nook. A bore in the
dry bed of a lagoon about l~ miles from the
northern end showed grey quartz sand extremely
rich in marine molluscn beneath 70 cm. of struc­
tureless dark-brown peat and orA'anic mud. A
much smaller assemblage of mollusca than at
Cowper Point still rnn;;es from intertidal rock to
sandy-mud bottom forms but a high pl'oportion
of small weed-living forms are indicative of a
sheltered inlet. The presence of Salinator and
Assiminea also points to the transition to estuarine
conditions. These sands must have been deposited
after the development of the spit and New Dunes
on the seaward side.

From the Cowper Point foreland the Old Shore­
llnes reach north to the outfall of Egg Lagoon
where they are cut across by Old Dunes. They
decline in number and width though retaining the
same character. The Sea Elephant River cuts

. through them doy:n to underlying' granite. They
are also inter'rupted at several places by dune·
covered projections of higher ground from the
west: the recurved pattern of some of the Old
Shorelines suggests shallow bays between these
dune-covered headlands. At the northern end the
strandlines are divided Into two groups separated
by a broad swampy depression; the seaward group
is accompanied by Old Dune formation. On the
line of .. The Cords" crossing of The Nook. the
mean ot two aneroid traverses gave a rather
unrcliable height of 27 feet for the back of the
highest berm of the Old Shoreline series.

The Old Dune development behind the coastal
sector is meagrc from Mt. Counsel southwards,
but. farther north. Old Dunes rench in a broad
belt right across towards South East La/Zoon, Where
they meet other parabolic dunes blowing from the
west nnd give rise to some special dune fornu.

t

FIC. G.-Cooalal CeomorphololCY oC LAvinia Point.
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THE COASTAL CEO MORPHOLOGY OF KING ISLAND, BASS STRAIT
1. N. 1ENNINGS"

m Lavinia Point to Whistler Point (fig. 2).
, is a sandy constructional coast for the
)art. The north coast is interrupted by the
ck headlands of Rocky Point, Boulder Point,
, a small outcrop north of Pennys Lagoon;
here is the longer section of low rock coast
the western side of Disappointment Bay
" to the northern end of Phoques Bay.

g the western side of Disappointment Bay.
are absent for half a mile. the granite hill

gradually down to the shore. This coast
exposed to the north-east where. the length
~-rssnort and so an absence of cliffing is to
lected. Consequently, although there are
.mall emerged marine platforms. they are
II defined. In three places the lowest level
~sented by breaks of slope at 4. 7, and 8 feet
HWM. whilst higher platforms have their
t 22. 29 and 39 feet. A narrow foredune of
leached quartz sand rests on the forward

the last one, which occupies a recess in
slope close 'to the steep wall of unleached

.mes which has swept over from the west,
Farther west the New Dunes reach to the
efs in parts; in others a fixed dune· cliff
~ rock platform in front but the cliff here
be surely interpretecf as belonging to the

;tand. Great banks of vegetated cobbles
; no sign of present-day disturbance. e.g.,
! Wickham itself. do belong to that stand.
. Between Cape Wickham and Phoques
ire is more active erosion. with small cliffs
o 15 feet at a maximum to be found in

The dunes. generally, rise immediately
the reefs here but at a number of points
ndond clifflet and rock platform or beach
5-feet level are to be seen. At one point
et can be traced laterally from metamor­
LSement rocks. through old spring tUfa

into aeolianite. At three points. small
!s, a few feet above HWM and developed
cont:lct of the metamorphics and tufa­
d breccia. are no longer attacked by the
ach shingle In the caves confirms marine
unabraded roof fall. earth, plant growth
'ro\\'s show their relict character at the
~ime. They are quite distinct from hollow­
he aeolianite, which are due to wind action.

emainder of this sector needs little com­
nce it consists for the most part of active
iff and sal1d oeacn.;-iipa'rt from three
-a stretch of, about one mile between
trth:l Lavinia and Boulder Point. nearly
s of the coast lying symmetrically between
Point and Rocky point and the projecting
reland west of the Yellow, Rock River
The first two are very similar. Grassy

)-COTered dune cliffs. which rise to a
n of about 100 feet. are separated from the
a low terrace with simp,le sand ridges 01'

bby foredunes. These ate more numeroUs
;ider \\'estern end of the terrace. Where
cream and new sand ridge formation has
19 on since 1946. as the a it· photos reveal
lrison with the 1954 position. Where the
t foredune or ridge is not banked llltainst
Idontd cliff. the swale bottom lies only
t above HWM. The Yellow Rock Foreland

'also has an old fixed cliff. though much lower one,
separating the main mass of parabolic dunes from
low sand ridges which represent a phase of sand
accumulation under different shoreline conditions.
On the north of the foreland there is one low
foredune in tront of the clIff. whereas on the west
there are four very low simple sand ridges. The
features of these three localities clearly correlate
with the Newer Shorelines of the Naracoopa­
Lavinia Point sector.

New and Old Dune Belts almOst completely ring
this sector of the coast advancing from both west
and east. The one break is found in the granite
hills between Lake Flannigan and Disappointment
Bay. Similar low granite hills lie between Egg
Lagoon and the north coast, though these also
are partly covered by Old Dunes. Numerous
lakes occur at the contact of the dunes with the
granite rises or along the boundary between the
t\VO dune systems or within the dune systems.
particularly the Old Dunes: some of them have
been discussed elsewhere (Jennings, 1957a) and
the others belong to similar types. It is necessary,
however, to consider rather more fully here certain
aspects of the major drained lakes of the area..
The former Reedy Lake, Egg Lagoon and South­
East Lagoon all form part of a plain of 'young
sediments enclosed by the granite rises on the
north, by the west and east coast dunes to those
fianks and by the northern margin of the meta­
morphic plateau of the island on the south. The
inner part of this plain from Egg Lagoon to South­
East Lagoon . lies just about 50 feet above HWM;
a levelled line from South-East Lagoon to the
Yellow Rock River estuary shows that the plain
declines gradually westward. It is still at 45 feet
where it is crossed by the North Road, but it
loses height rather mOre rapidly farther west to a
level of 20-30 feet where the Yellow Rock River
has incised 10-15 below it. As will be seen from
evidence to be presented. this plain consists mainly
of young estuarine-marine sediments overlain in
parts by freshwater and swamp deposits.

Though the former relative proportions of open
water and ti-tree swamp cannot now be determined,
Egg Lagoon. prior to its drainnge, was certainly
the largest extent of lagoon and swamp in King
Island. No geological records survive from the
draining but Mr. H. Graves. of Three Rivers, \vho
worked on the. draining and bore-sinking, states
that generally over the Lagoon fioor there was
about 8 feet of black clay above 8-12 feet of
sand with sea. shells. Mr. W. A. Steele. who, in
recent years has put down fresh bores for the
Rural Bank Land Settlement scheme. confirms the
general occurrence of marine sands. His log on
No.1 Block, .. Koreen ". is typical:-

0- 2 feet Top soil
2- 5 feet Brown sand
5- 8 feet Brown pug
8-24 feet Sand

24-60 feet Grey sand: abundant sea shells,
including oyster at 40 feet

60 feet Granite.
From a recent bore less than hal! a mile south

of Egg Lagoon. Mr. H. Lot, the owner of the pro­
perty. preserved shells from a depth of 50-60 feet;
four marine specimens were identified <App, II.).
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the eVidence of deep drains and a number of wells.
Mr. J. Lewis. the manager, reports that the general
sequence of deposits is as follows:-

Surface Black Peat
Black clay
Fine grey sand. with cockles and

mussels
- 20 feet Grey clay, with sea shells, includ­

ing oysters.
The levelled line of bores in Section B. fig. 4.

confirms and elaborates this for the shallower hori­
zons.

Between the former lagoon floor and the Old
Dunes. to the east. there is interposed a series of
berms and low ridges, trending NNW-SSE, but
with a tendency to concavity towards the west.
There are as many as seven such features with a
total range in height of 51-65 feet above HWM.
They are fully comparable with the Old Shorelines
of the east coast. excepl., of course, that their
gradual slopes face west and their steep slopes
east. The intervening swales vary frOID 1-3 feet
in depresslOn and mav have a couple of feet of
sanay peat on top of the leached quartz sand
ana well-rounded nne gravel WhlCh make up the
bulk of the series. In bore 10. 120 em. of sand
overly 160 cm. of highly-humitled black silty peat
on top of silty clay. In this case the sand ridge
has been rolled back over a previous swale swamp.
Well develosed podsols occur on the ridges. There
can be no ouot triM these are shoreline features
and their significance will be discussed later.

In front of these sand ridges are certain low
broad clay banks which rise 2-3 feet above the
former lagoon fioor, with very gradual western
slopes and steeper eastern ones. There is a good
deal of gypsum in the clay. There are two such
banks in the north and one in the south: the
inner bank on· the north runs into the outermost
sand ridge of the series Just described. These banks
appear to define the eastern margin of the former
South-East Lagoon, whereas on the west the old
lake fioor is bordered by a long sand ridge. some
two miles long and 200-400 yards across in the
form of a fiat arc concave to WSW. It rises
5-6 feet above the lagoon fioor and is markedlY
asymmetrical in cross-section. gradUally sloping
westwards and steeply to the east. Two bores
show it to be of well-rounded. coarse sand. deeply
podsolised, resting on deposits fiooring the lagoon
generally. This ridge reaches neither to the

.plateau slope on the south nor the Old Dunes
on the north.

Very little peat remains on the lagoon fioor.
though the thicknesses of ash testify to Do consider­
able depth in the past. Below there is generally
black clay up to 3-4 feet in thickness. Which
includes a fair amount of plant debl·is. It seems
likely that some at least of the ftnds of the sur­
veyor, K. M. Harrison. from" Do drained swamp on
King Island It <Scott. 1920, 1923) came from these
horizons of South-East Lagoon. The species of
Harrison's interesting, but ill-documented, collec­
tion include:-

Nototherium mitcheW Owen
N. victoriae Owen
Jlfacropus anak Owen
Zaglossus Harrisoni Scott.

wO finds of giant marsupials have been made in
Lagoon. Scott (1912> identified Nototherium

tanicum Scott bones which he received from
F. H. Stephenson, of II Yambaeoona It Station.
H. Graves informs me that this find was

ally made in 1911 by his brother on a slightly
.er islet on Plot. No. 12 at the western end of
Lagoon. This islet is readily identifiable today
a bore was put down giving the follOWing

rd:-
0- 13 cm. Highly humified black peat

13-110 cm. Mottled grey and buff silty clay
110-125 cm. Brown silty clay
125-155 cm. Black silty clay
155-180' cm. Dark-brown silty clay with fine

gravel
197-280 cm. White gritty shell sand.
I the field the bottom deposit was estimated as
lleolianite ground up in the borer. This is
lrmed by the foraminiferal report tApp. III.).
m'gst the foraminifera were speCimens of a
~arina sp., a tropical genus not known in Bass
.it today.
he second find is recorded in detail by Keble
,5) and was made bY"Mr. J. G. Haynes in 1927.
ch and jawbones of Diprotodon australis Owen
~ found scattered over a quarter of a mUe of
n at the centre of Egg La~oon in clay under­
g black swamp soil. A hand bore was made
lin the site area during the present field
k:-

0- 10 cm. Clnyey peat
10- 30 em. Black peaty clay
30- 70 cm. Grey clay With fine gypsum crys­

tals
70-125 cm. Brown and grey silty clay with

rootlets
125-340 cm. Variably grey silty clay and

green-grey clay silt, with an
increasing content of fine
gravel downwards.

he giant marsupials belong to the freshwater
se succeeding the previous estuarine-marine
:1itions. Although the modern lagoon appears
Ie dammed at the extreme w,estern end by New
les. it cannot be assumed that the freshwater
:UUons did not develop till New Dune times.
e the New Dunes may well overly Old Dunes
.his point. Old Dunes enclose the western part
this lagoon fairly completely otherwise, and
vill be seen later that South-East Lagoon to
south must date back to Old Dune times. All
t can be said, therefore. ns to the age of the

Lagoon finds is that they may reach back to
Dune times. but could relate to a considerably

l' date on present evidence.
etween Egg Lagoon and South-East Lagoon.
re is ftat ground a few. feet higher than the
)on floors with Old Dunes to the west and

east. This is part of the same plain of
larine-marine sedimentation. A bore on Mr. D.
mons' property lies close to the margin of the
:i1 just inside the Old Dunes on the west and
~hed down into these sediments: only two
~'ne mollusc species were identifinble from the
e spoil. however I Appendix II. I • :

'he drained fioor of South-East La~oon <fig. 7)
mainly within the," Manana It Estate. and on
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,eath the clay to the full depth Of the hand
there was an alternation of grey silty

and grey or brown micaceous silt. The
ation varies from less than a em. to tens of
1 scale. The coarser layers become prepon~

t downwards. Thin horiZons of shell marl
rganic muds were also encountered. Several
ended in sand and fine gravel When water

lted further penetration with the available
nent.
r foraminiferal samples (App. lID from these
md clays were indicative of three types of
~ions:-

:t) Pully marine. with open~sea forms swept
in . to mingle with local quiet water
species:

,) Brackish water. but with open sea access
to allow for certain, forms. A t\dal

'"estuary;
:) Brackish water. with only occasional incur~

sions of salt water. A brackish lake.
) of these samples were adjacent in th~

bore. with the more marine one on top of
stuarine one. The alternations in the sedi­
; would then seem to refiect variation in Width
,epth of entry from the sea into this partially
•ed bay with the physiographic vicissitudes
~ spits, bars and dunes protecting it.
~ marine mollusca (Appendix II.> from the
borings and well spoil form a mixed assemb­
)ointing to transport of forms from different
lts as at Cowper Point. However. here there
Iroportionately fewer rock reef species and
sm:1l1 species which favour weedy areas in

'red inlets. This agrees with the geomor­
gical and foraminiferal evidence. yet there is
indication of the intermittent brackish water
tions shown by the foraminifera.
st of the .. Manana It sand ridge the plain
still almost entirely scrub-covered and not
'I examined: Examination of two drains.
::-W and one NE-SW. showed that it con-

of clays and silts. with a few short sand
i rising a few feet above its surface. A bore
,e drained bed of Alexander's Lagoon was
led in clays at 8 feet: few foraminifera were
, in it (App. ill'> and freshwater conditions
bly persisted for a long time over the lagoon

~ interpretation placed on. the South-East
In data can now be presented. The sand
, east of the lagoon cannot be lacustrine.

they rise higher than anything between
,elves and the sea to the west. Therefore.
are regarded as littoral features at the head
L es~uary when the clays, silts and sands of
rine-marine nature beneath the lagoon floor
being laid down. The fact that these ridges
It extend farther north than they do implies
when they were forming Old Dunes alreadY
ded some way south from the Cape Wickham
te hills. although the gap in the Old Dunes

of the main plateau was probably broader
at present.
the middle of this' estuary. the It Manana It

ridlte was built up by wave and wind action
L offshore bar. (or barrier island). On emer-

gence the plain behind this ridge beeame a fresh­
water swamp and lake. Possibly the clay banks
belong to an early phase of this lacustrine phase
and aeollan action on the intermittently dry fioor
may be Involved in their construction.

Old Dune formation continued after the emer­
gence of the estuarine-marine plain at 40-50 feet
because some of them lie entirely below that level.
At this point it is appropriate to mention the
only marine layer found interbedded in the Old
Dunes of King Island. This was in the right
bank of the Yellow Rock River where it is incised in
the Old Dunes· immediately above the disused
Yellow Rock River Cheese Factory. It is a horiZon­
tal layer predominantly of shells with some sand.
1-2 feet thick. only a few feet above the contact of
the dune with the underlying granite and lying
at about 1S feet above sea level. This bed must
register a point In the descent of sea level from the
high South-East Lagoon littoral features. a descent
more fully recorded by the Old Shorelines of the
east coast. The mollusc assemblage (App. II.) is
similar to that from SOuth-East Lagoon. with a
rather higher proportion of littoral rock species
and without the small weed dwellers.

3. From Grassy to Surprise Bay (fig. 2. fi'g.. 81 •
This coastal sector consists ot sandy bays alter­

nating with low rocky headlands. East of the
asymmetrical ridge running south from Mt. Stanley
to the Red Hut headland. the plateau slopes
gradually down to the coast but is diversified by
granite hills well forward of it. Along here rock
coast preponderates over the constructional sec­
tions: New Dune development is exiguous. West of
the ridge the south-eastward slope of the plateau
lies well back from the coast. much more of which
consists of sandy bays; there is a broad and con­
tinuous belt of New Dunes. Old Dunes are found
extensively behind the whole sector though not
without interruption. Both dune systems show
more pronounced variation in the direction ot
advance of the parabolic dunes than elsewhere:
this is partly due to the more varied bedrock
relief of the sector. The main characteristic is
that the parabolic dunes curve in from the sandy
bays laterally behind the bases of the rocky head­
lands. The features close to the shore will be
dealt with first. from east to west and later those
behind the New Dune belt will be .discussed.
Because of the lack of local placenames a number
of the lesser headlands have been lettered on fig. 2
for convenience.

In the bay between headlands C and D there
is an island which consists entirely ot cobbles
above HWM and these are vegetated in their
central parts. On headland C there are two high­
lying cobble banks completely vegetAted at the
rear. All these are considered relict features
unadjusted to present sea level.

From headland B most of the way to headland A.
there is an inactive vegetated aeolianite cliff cut
In the front of the New Dune belt. Behind head­
land B there is a very recent low foredune in
front of this cliff. but farther west this is replaced
by an emerged platform in granite. with beach
boulders. in various stages of overgrowth by vege­
tation. At one part this is 20 yards wide with

dense scrub on it. The sharp nick at the cliff-foot
was determined at two points as 6 and 7 feet
above HWM. The peninsula of headland A carries
a detached mass of aeolianite largely bereft of
any loose sand; its seaward face is abruptly cUffed
above bevelled granite. Shrub-covered cobbles are
banlted at its foot to 10 feet above HWM. Farther
se,award on the peninsula is a stack of granite
wlth a well-marked and partly shrubbed erosional
shelf on its southern side. These various features
are attributed to the 6-feet sea-level stand.

The bay between headland A and the Red Hut
I headland has a rocky shore and is backed by the

steep slope of a high granite hill. Along its middle
portion the New Dunes are absent and Old Dune
sand covers the granite slope. This gullied sheet
of Old Dune is overlapped on the west by new
parabolic dunes Which have advanced from the next

'bay ·right over the top of the, bedrock hills behind
the Red Hut headland. A large mutton-bird
rookery extends over the junction of the dune
systems and the contrast in colour of the sand
thrown out of the burrows. grey-white on the
east and yellow on the west. is very marked. This
arrangement of the New and Old Dunes here side
by side in relation to the coast. is important In
relation to the features of the Red Hut headland
itself.

The New Dunes have an abrupt margin over­
lookin~ this low broad headland but numerous
rock· 'outcrops in this slope show that hel'e there
is a partly buried cliff in the metamorphic and
granite basement (Section. E. fig. 4). The low
rock platform seaward of this feature has a very
low new duneline on its western side and a. low
granite ridge at its eastern end. Between these two
extend three parallel sand ridges in rising sequence
from 22 feet of the lowest to 49 feet in the swale
behind the highest. These ridges are similar in
character to the Old Shoreline features of the
east coast north of Naracoopa but their position
in relation to the New Dunes will need discussion
later (p. 28 I . Above the present-day shore reefs
of much of this headland. great banks of cobbles.
up to 1-2 feet in diameter. reach to 10-15 feet
above HWM. On the seaward slope they are still
actively abraded. above they are first covered in
lichens and obViously undisturbed, then they pass
under marsh vegetation and soil :.for as much as
30-40 .yards.. T.trese banks are thought to belong to'
the 6-feet sea-level stand.

Seal Point is largely dune-covered; it is necessary
to note. however. several broad vegetated cobble
banks on the west. a small example of unattacked
rock shelf and clifflet at 6 feet on the south and
certain geos with vegetated cobble banks at their
heads on the east.

Behind Seal Bay east of the mouth of Seal River.
there is a fixed dune cliff in the New Dunes. with
up to three foredunes in front. These are com­
parable in general nature and age to the New
Shorelines of the east coast between Nnracoopa and
Lavinia Point. but since they are partly telescoped
one a!!ainst another. the swales between are very
irregular in height.

Stokes Point has sand dunes ri~ht down to the
shore reefs on most of its eastern side. whereas
on the west there is a belt of rock exposed in front

of the dunes. This is of varying width and consists
generally of rocky hummocks rising irrerrularly to
the middle ot the peninsula. with some'"very fia.t
areas near the shore. The shore consists of low
reels for the most part and shows occasional
small 6-feet benches and cliftlets. There is a more
extensive planed rock platform at the southern tip
of the peninsula which includes a fiat islet cut
off at high tide: this emerged platform is only
backed by a recognisable clitnet at its north-west
corner Where the break of slope is at 9 feet above
HWM. More striking than these erosional features
are the broad shingle ridges and cobble rampart..,
which line much of this western shore of the pro­
montory. Their crests lie between 6 and 15 feet
above HWM and they are generally vegetated:
some of them embank ephemeral lagoons. The
coarsest material is often angular and unabraded
~s if Quite Quickly, thrown into the ridge and there­
after left undisturbed.

East of the Red Hut headland. the New Dunes
generally abut on the Old Dunes which: in the
main. advanced WNW up to the bedrock slopes.
But behind the bay between headlands C and D
there is a swampy depression in the rear of the
New Dunes ;this rises gradually to a sharp break
of slope at 20-25 feet against low granite hllls and
Old Dunes; this appears to be an old shoreline.

West of the Red Hut headland there is a broad
depression between the New Dunes and the Old
Dunes. These latter take on a different character
fr0!l1 the usual dominant p~ttern of subdued pam­
bollc dunes. Here they nse from approximately
sea level to between 50 and 100 feet up the south­
eastel'n slope of the plateau in a series of SW-NE
ridges. Which appear to be degraded but formerlY
QUlte substantial foredunes. The depressions be­
tween are often swampy and are occupied by a
number of streams Which join the Seal River and
its ~ajor tributaries at right angles (see fig. 7.
Jennmgs. 1957301. Parabolic dunes are subordinate
in this area. Gravel in pits by the road south of
the Black Forest lie at about 50 feet behind most
of these Old Dunes; they may be marine.

The Big Swamp occupies the eastern end of
the det:>ression between the two dune systems. Low
sand rldges at its eastern face face its full length
and relate to a phase of open water over the
extent of Big Swamp, which now has only small
·patches of open water amongst the ti-tree swamp.
There is practically no gradient in Seal River
between the Big Swamp and Big Lake (fig. 7).
The latter is approximately at HWM since local
residents relate that kelp is carried up into the
lake along the Seal River from Seal Bav at very
high tides. Around the northern side an"d eastern /1.
end of Big Lake are arranged a series of very
low sand ridges. a few inches to at most 2-3 feet i
in height and 5-10 yards across. There Is no
general rise in ground level across the belt of
ridges. Their disposition makes it clear that they
relate to the lake and are not seashore features
of the time of Old Dune formation. The assemblage
registers a contraction of the lake by progrndation
at its present level under the infiuence of south
and west Winds. They have ceased to form since
freshwater marsh vegetation now surrounds the
open water. Behind the sheltered western shore
there is a deeper belt of ti-tl'ec swamp.
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from other parts Of Australia when the questio
of dating can also be taken up.

1. The 225-/eet Sea Level Stand,

Waterhouse (1915) has suggested that the lowe
parts of the King Island plateau. usually extremel'
well olaned have been smoothed by marine-erOSion
IE 1S true that quartz pebble gravels can be foun;
on fiat divides well away from modern strean
courses: there is. for instance such an occurrenci
at 220 feet on the plateau top west of Fraser Bluff
In, support of this idea the present study canonl'
pomt to rather indecisive spur profile steps witi
mx:ter breaks of slope at aoout 220 Ieet. at' threl
pomts around the City of Melbourne Bay-Cotton',
Flat coastal embayment. '

2. The 120-150-leet Sea Level Stand.
Similar ~\Ir flattenjngs in this area sU"''''est '

sea level s and at 120-150 feet and thi~O find~
strong~r support ~n th;e Grassy scheelite mine beact
bouldel bed. which m the earlier stages of th,
open, cut were observed at 120-150 feet, Buna
of thiS boulder bed by Old Dunes makes this still.
stand earlier than the time of formation of thl'
dune system. -

When a topographical survey has provided :l
framework, of fixed heights and contours. clOSE
morphologlCal anah'sis of the plateau and river.::
can be brought to bear on these possible stands
of base level: at the present time further discusSlOP
is not warranted.

3, The Old Shorelines. 65 leet to Present Sea Level
From 65 feet above HWM do\vnwards. eVidence

for f~rmer ,high sea level stands is extensive. vaned
and IndubItable. But difficulties remain because
th~ relevant teatures-emerged shell beds estu­
anne-marine sediments. sand ridges and 'berms
marine terraces. sea cliffs and sea caves--occu~
4t,ncarly c,ven:; height below thot figme. Some of
thIS vartat~on 1S. 01 course. due simply to inaccu­
racy of ~e1ght determination. especially Where the
anerOId lS used. Also when it is a question of
estimating ~he level of a de d cliff-foot, rounded
by weathermg a!ld obscured by co u....lUm. t e same
shoreline ~t d1fferent places may be allocated
several he1~hts. ConstructipnaL litto!:l featup>,s
can be b\lll~ to Y1!rYlPg heinNs ob~ a "'i:,'en
shore~lnem.nkiD'l estjrn;) tioc Of the reIn ted sea
l£;,Yel ImprecIse. These and many other dilficulties
Wh1Ch have been set out by D. W. Johnson (1932)
make marme level correlation hazardous.

The relationship of the emerged shoreline fea­
tures in this height range to the two major dune
~ystems ,o~ the island provides the basis for an
Initial diVision.

The OILSD~relines....!.rOIXl......Nlll'.~coQPato Lavinia
Poi.nt ~re m~~,a[~I~. associated, ~itll.LlliWol'mation
o!_J~..QIg ~unes. The latt,zr may have begun
to form beIOl"e"the innermost shoreline of this
series deyeloped but they, certainly continued tD
fOl'm dUl'lng the period of falling base level regis­
tered by the sequence Which here occurs continu­
ously from ,about 40 feet down to present sea level.
Thoul!~ lymg higher than this series. the Old
Shol'elmes ea~t of South-East Lng-oon. together
wl~h the aSSOCiated Wide plain of estuarine-marine

.T. N. JENmNGS

At two points emergEld beach deposits were seen
in section.. A~ the north-west corner of the en­
closed semi-c1rcular bay immedIately south of
Netherby Bay. active erosion has provided an
excellent section. An exposure 25 feet 10nO' reveals
a bea~h platform cut into and backed by semi­
consolldated New Dune. The cliff-foot lies sharply
at 5-6 feet abo~e HWM. On the platform rests
the beach depos1t; the lower 6 inches consists of
fine gravel. sand and shell fragments above is
18-24 inches of shingle and cobbles. ~vith some
shel~s and sand. The mollusca numbered ten
marme species. all rock reef and rock pool inhabi­
tants (~pP. II,). The second occurrence is on the
SOU~h slde of the bay into which Three Rivers Creek
fiows. Below a steep dune there is a bank of
beach shingle resting on a granite platform' in
tront are an active shingle beach and low ~ock
reefs. Along the front of the bank erosion is
exposing the stranded beach deposit at 3-5 feet
above HWM over an interrupted exposure of 30-40
feet. The pebbles and occasional shells had a
san~y mt\.trt,x. cemented in parts by secondary
calc1te and m parts by iron oxide. The mollusc
collection (App. II. ) yielded only four species
three of which nve on rocky shores between tide~
marks. At both sites. the mollusca are all species
of the present-day shores and no change in climatic
conditions is implied: they are taken to indicate
a small negative movement in the relative level of
land. sea.

Th,e most striking point about this wh~le sector
lIes m the high proportion of it Where there is
no marked feature of erosional activity either in
the form of a low rock cliff or active dune clIff
Much of the actual beach is protected by a wide belt
of low rock reefs. In view of the storminess of
the sea to the west, this is hard to understand
excef?t in terms of this recent small shift in the
relat1ve level of land and sea, The presence of
such features as the Dripping Wells. the Boggy
Creek tufa terraces and the fragments of salt
marsh underlInes particularly this dichotomy
between the character of this shoreline and its
exposure to marine attack.

South ot Currie there are a number ot well­
enclosed. semi-circular bays: most of these seem
to be due to the partial removal of a fill of
beach shingle in hollows in thQ. rock basement
protected by a slightly higher seaward rib of rock
wh~Ch now forms the" hammer-headed" promon­
tones between the bays, Netherby Bay and parti­
cularly the bay immediately to its south are rather
different. Their semi-circular beaches lie partly
below 10-15 feet clIffs in semiconsolidated calca­
reous dunes: these dune cliffs have the appearance
of descending below the sea level in the inner part
of the bay and in these cases it seems to be the
removal of calcareous dune material from hollows
in the bedrock Which has given rise to the bays. If
thi~ is ,so. a lowel' sea level than the present one
is 1mphed at the time of formation of the dunes.

DISCUSSION
The evidence for chan!!es in the relative level

oC land nnd sea from the island can now be
conSIdered as a whole and internal difficulties
considered pI'ior to a comparison with similar data.. '

(bl Behind low rock reefs. an actively worked
beach of sand and shingle leads to a gradual dune
slope fixed or partially fixed by vegetation.

(C) At the most exposed points. the reefs are
replaced by active low cliffs in the solid. 10-15 feet
high. on which the dunes rest. e.g.. just north of
Currie Harbour and near Whistler Point.

(d) A further common coastal profile is due to
the intervention of lime-rich water seepage from
the dune foot at the contact with the rock. This
gives rise to a strip of tufa-marsh between beach
and dunes: this densely vegetated slope builds UP
and becomes convex through precipitation of tufa.

But. additionally. there are certain features Which
clearly do not relate to the present shoreline
dynamics. Thus on several of the short projecting
headlnnds small areas of exposed rock are planed
off at levels 10-25 feet above HWM: similar areas
occur south of Eel Cl'eek and south of Ettrick
River. They pass under gently-r'ising dune slopes
behind. These appear to be the lower parts of
marine erosional platforms. mainly still buried by
the later New Dune development. At only one
point is it possible to recognise a high former
shoreline on this west coast sector. This:1s about
three quarters ot a mile south of the mouth of
Porky Creek on Block 49/3/39 and neighbouring
blocks where the very narrow New Dune belt lies
in front of or banked up against an old cUffiine
with its foot at 35-40 feet. Behind this degraded
cliff there are scattered Old Dunes.

There are 'also small fragments of 6-Ceet rock
shelf and associated clitflet. colonised by plants
in various degl'ees and showing no signs of erosion
today. They are less frequent and less clenrcut
than those of the Naracoopa-Grnssy coast. Associ­
ated with these are stretches of unattacked aeolia­
nite cUff with narrow· vegetated beach in front
of them. These are very well developed south of
Pass River where they are as much as 20-30 feet
high. At the Dripping Wells. a mile south of the
Ettrick River. a portion of such cliff has been
covered by an overhanging apron oC spring tufa.
which creates shallow caves with stalactites and
stalagmites immediately behind the beach (Jen­
nings. 1955). In addition. the Boggy Creek tufa
terraces or rimstone dams must be mentioned.
These are forming between tidemarks and above
HWM behind the protection of low rock reefs.

;Simllarly protected are a. number ot small
patches and strips of salt marsh, e.g., riear the
mouth ot Bungaree Creek.

A prominent feature ot certain sections of this
coast. e.g.. on Blocks 49/3/39 and 201/3/24 south
of Pork Creek and for a mile south from Currie
Harbour are the Wide vegetated shingle platforms
at 3-10 feet above HWM. At many points these
have been extensively quarried for road metal over
several decades. Yet there is no evidence of refill
by modern wave action: they are. indeed. colonised'
by various herbs and bushes. even Where the pits
reached right to the active beach. There are also
mnny cobble and shingle ramparts rising to 10-15
feet above HWM: these in some cases have bushes
several Ceet high on them. In two instances only
was fresh shinl~le seen thrown up onto such
ramparts.

'om Whistler Point to Fitzmaurice Bay.
lough this is the longest coastal sector. it
least interest for our present purpose because
massive New Dune development .has covered
nost evidence of earlier physiographic events.

most of the sector these dunes abut directly
:I.e shoreline. Which mainly consists of low rock
;. long strike ribs in the metamorphic complex.
l rounded joint-controlled blocks in the granite.
'e are also numerous open sandy bays of
ing size.

this context of a dune cover resting- on a
basement of slight relief. which declines

ly westwards to intersect with the sea nt a low
e. certain types of shore profile occur Which
be regarded as normal to it in the first

ysis.
) In the sandy bays. sand beaches front active
l cliffs. where nny vegetation cover; suffers
tant modlftcation with'the Vicissitudes of wind
wave.

!st of this ti-tree swamp there is gently rising
ed ground to the foot of a. group of rock
s which rise to 20-35 feet above the lake level
Section C, fig. 4I. Between these ridges and
e west as far as Mr. D. Bowling's homestead.
is level and in parts swampy ground. Beyond

e Chain of Lagoons. a series of small lakes
1 rise in level westwards and lie between the
Dunes on one side and on the other the

au slopes, here partly covered by Old Dunes,
line of bores from the Big Lake to Mr. D.
lng's homestead, together with other scattered
• reveals thin young sediments on the bedrock
at levels of 15-30 feet above HWM: they are
ly sands and fine gravels. though some silty

occur near the surface. Near the surface
:and is quartzose but lower down the propor­
'Jf shell sand increases markedly. 'These sands
extremely rich in marine mollusca. furnishing
70 species I App. II.), • Forms from many

'ent habitats occur, However. intertidal rock
es' are much higher in proportion. sandy and
y-mud bottom dwellers much lower than at
tl-E:lst Lagoon and Cowper Point. suggesting

rock in the vicinity of this beach deposit,
corresponds closelY with the geomorphological

'nce. Foraminiferal samples from DIO. DIS
D60 indicate open beach sands (App. TIt,)
55 similar species show by their state of preser­
,n that they accumulated in a stagnant lagoon:
site is in fact more protected from a sea to
south-east. The fossil remains. therefore.
; to an open coast of rocky reefs and pocket
tles when sea level reached UD to 30 feet
er than at present, The fauna' is in general
al of Bass Strait todny with the signlftcant
::>tions of two warmer water fornminiferal
es from D60 and one further one from D55.
low the rock ridges the sediments close to sea

have fewer mollusca (three small mal'ine
eSI and the one foraminiferal sample from
is indicative'of a marine swamp. No sea level
Iges are indicated but the seaward dune
,er must have been less complete than now
Big Lake must have been a salt lagoon.
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placen~mes commemorate shipwrecks. ~
pl'm:2tlElnB effer-a. small negative movement or
marked reduction in storminess ot the surroundin
seas. The fact that the phenomena concerned at
very generally distributed around the whole islan
seems to favour the former explanation rathe
than the latter. A small emergence of the orde
of 10 feet affedfrig the lSland uniformly is th
interpretatlOn preferred here.
4. Low Sea Level Stands.

A small island. liable to strong marine erosio
at times of high sea level and lacking major ri'/e
valley;s where aggradation may bury low sea leVE
deposlts, is not favourable to determining positiv
movements of sea level; this is true of King Islane
Four points only need to be mentioned;-

(a) The disposition of cli:ffed dune sand an,
aeolianite around two small bays on the west CallS
suggest that these terrestrial deposits reach belol·
sea level. .

(b) A submerged stream channel can be seen iJ
air photos crossmg the Tertiary limestone sea fioo
between The BlOWhole and Cowper Point.

(C) The lowermost part of Grassy Creek valle'
seems to be incised slightly below sea level. .

<d) On the southern part of the west coast thert
is a. submarine cliff With its basal break ot slop!
at 30-35 fathoms, which David (1923) interpretec
as a Pleistocene low sea level marine cli.tf. I
seems Ukely that this is a tectonic feature. How,
eyer, there are offshore reefs and islets which als(
rlse steeply from the sea floor at that level an(
the g~nernl evidence from Bass Strait (Jennings
1959. ill pressl suggests that DaVid's view is accept,
able and not incompatible with the feature bein~
a fault scarp also. .

Where this submergence evidence fits into thE
emergence already discussed is not as yet deter·
minable. but clearly the low sea level or leveb
must precede the formation of the New Shorelines

CORRELATION AND DATrnG.
No direct evidence of the timing of the physio·

graphic events described is as yet available: ane
attempt to date them must be based on inferenCE
and comparison with other Australian coasts.

The early work of Johnston <1877. 188) remain,
the best account of the Furneaux Group. Emergec
beach shell beds underlie aeolianite (" HelicidaE
Sandstone It) at 40 feet on Badger and Greer
Islands: similar beds at undesignated but lowel
heights lie beneath more recent dunes on Badger
and Flinders Islands: from Arthur River valley or
Flinders the1'3 is separate mention of an oyster
bed at 30 feet. All these can be correlated With thE
Old Shorelines of King Island. Edwards (1V41 1

quote~ Johnston (1888) as recording a raised beaet.
deposl~ at 100 feet on Mt. Chappel Island. Thu
is a mIsreading: only aeolianite is described at thu
level by Johnston.

From a study of a great length ot the coast ot
N.W. Tasmania, Edwards (1941) concludes that
there are three emerged levels at 100 feet, 45-5C
feet and 5-15 feet. He also mentions some coastal
terraces at 30 feet. The altitudinal correlation:
with the King Island data are obVious.

Within this area the more detailed results ot
QUI and Banks (1956) come from the Duck Ba:r-

at best are incipient foredunes ContemporaneIty
with the New Dunes is demonstrated by the rela­
tion~~ips of the shorelines and the dunes at
LaVlma Point anda.t Cowper Point. Moreover, the
absence ot New Dunes from Sea Elephant Bay
south of the BlOWhole is most readily explained
by regarding the cutting of the cli.tf into the
emerged slope of Old Shorelines as simultaneous
with the development of New Dunes elsewhere.
Only where the New Shorelines are represented
by low sand ridges do the in..~rvenini swales give
a good idea of the asociated sea Ieve : the mner­
most depression in these circumstances is usually
between 3 and 9 feet above HWM.

Similar features are found in the constructional
coasts of the eastern part of Seal Bay, at the
Yellow Rock Foreland and to the east and west
of Boulder Point.

t All these occurrences could be the result of
, , simple progradation of the coast without any
. change of sea level. particularly as most of them

J

:relate to the more .meltered nspects Of the iSl!lnd'S
~ But against this possibility are numerous
o l' features all around the island w'filch must Be
cor Wit em. n a the rockY-shores,

. both Iowan g. and on all aspects of the
tv<--)l coast, are low~ a few teet high. steep and
..;U...J fresh. but vegetated and giving no eVidence of

present-day marine attack. Occasionally. they
become cliffs 20-30 feet high. Bedrock. aeolianite
and'tufa are cUffed in this way. They lie behind
narrow rock platfOrms or benches, which appa­
rently are equany mactive. In a few localities
small sea caves. no longer reached by waves are
found. The cliff-foot lies between 3 and .D' feet
above HWM. Though occurring sometimes in
quite exposed positions. these unattacked plat-

f forms, beaches and climets are more frequent in
'protected localities. particularly so where they

occur in the most exposed south-west coast.
It is clear from the facts given that these

features do not fall ipto the~atet7orY of storm­
~ave platforms recorded, for exampie, '"1rom "\ffC­
toria and '"""New- South Wales. where they, have
occasioned vigorous discussion as to whether they
are relict features of a higher sea level stand
or the product of the present wave regime.

. • A;lditlonal to the mesent connectioI,1. there are
-t- to be noted; ;,.

(a) Cop.ble ramparts and high-lying ..shiJ:l.gle

I
banks. oetween 6 and IS feet above HWM. on
someof the low rocky coasts. They show no signs
of movement and are in various degrees of vege­
tative colonisation.

(b) Wide shingle platforms of the west coast,
with old quarries unmodified by wave action.

(c) Small patches of salt marsh amongst the
low reefs of the exposed west coast.

(d) The Dripping Wells tufa cliffs with their
stalagmites and stalactites facing the open ocean
and the Boggy Creek runstone dams reaching
below HWM.

t
(e) Vegetated cobble packs at the heads ot geos

and erosional inlets on some of the most exposed
parts ot the coast.

The most surprising characteristic of the Klnlr
Island coast is that so much of it dges not show
the signs of stron~ manne attack: :iet the stormi­
ness ot 14 waters 1S well Rnci\vn and many of its

terraces, at least, may be older cannot be ruled
out altogether.

Between Grassy and Little Grassy Creek a ter­
race at 20-25 feet occurs between the New Dunes
and the Old Dunes and these' higher marine
terraces (22-39 feetl are also represented west
of Disappointment Bay. one example carrying an
Old Dune on its lower part.

On the west coast similar high terraces must
generally have suffered burial because of massive
dune development there. Between Cataraque Point
and Surprise Point, however. the dunes are on
top of the cliffs and here the terrace remnants.
chiefiy at 40-50 feet .associated .. hanging coves It

and abandoned sea caves. must also belong to the
Old Shoreline system. So also does the better
preserved terrace at the less frequent altitude of
35 feet east of Cataraque point in the shelter of
Fitzmaurice Bay. On the north side of Surprise
Bay there is the small ~6-feet terrace remnant in
front of the New Dunes, the assumption being that
the latter have passed right over it. This again
is an exceptional case; more such cases would cast
doubt on the standpoint taken here that the
marine terraces from 20 feet upwards antedate the
formation on the New Dunes. '

It will be evident that the different levels in
this older emerged shoreline sequence occur, in an
unsystematic fashion at the northern and southern
ends of the island and on the western and eastern
sides. though for reasons given they are less well
represented on the western side. 'th,is unsysterT!~~lc
s.oa· us levels ar ues a :llns an . g
01:...010. nic e ormation of . dUJ:!!lg
0" since..t.h ' .
On the present evidence the features are regarded
therefore. as belonginl;' to a single progressive
emergence which affected the island uniformly.

Climatically the evidence testifies to conditions
notvery dlfietem Itom to§ys. The manne fauna
lS cIo::;e to that of the present Bass Strait, the
plant remains at City of Melbourne Bay on the
whole correspond with the historical Yarra Creek
fiora and the axial direction of the Old Dunes
agree closely with those of the New Dunes and both
can be shown to have close relation to the present
wind regime (Jennings, 1957b). Two qualifications
have to be made. The warmer water foraminifera
from the 15-30 feet beds west of Big Lake indicate
a slightly warmer climate. whereas the Notl1olagus
and Drimys from the City of Melbourne Bay deltaic
deposit, which relates to a sea level at least as low
as the present one and yet is covered by Old
Dunes, indicate. if anything, slightly wetter or
cooler conditions. Thus some climatic deterioration
seems to have accomp:mied the fall of the sea
relative to the land.

The breccia, resembling periglacial .. head It, on"l
the hogback cliffs of the south-west coast may be
the product of subsequent colder conditions:--

4. Tile New Shorelines.
I The New Shorelines are best expressed between

Narncoopa and Lavinia Point where. in geographi­
cal continuity, they are represented by fixed and
abandoned cliftUnes in both New Dunes and Old
Shoreline sands. by definite. though modest, fore­
dunes and by low sand ridges and ~IJ1~

ments at 50 teet. must be correlated with them
e tbe two series abut onto the one intervening
~ srstem. Subsequent discussion below SUg­
s that the difference in height of the two
~s is not due to subsequent ,tJlting. Differences
idal range between the open shore of the east
the partIally enclosed waters of the west seem

illy likelY to explain it and the discrepancy
t a..-ait more detailed work to account for it.
m:arine shell bed at 15 feet in the Old Dunes

~he Yellow Rock Cheese Factory corresponds
iOIIl.e lower point in the east coast sequence.
~he southern end of the island the Old Dunes
lnd the Big Lake-Big Swamp depression, al­
19h of the l(.atu~of foredune~O~~\Y
t recise formu :ro-n::::ar::t.he---"!ss~teQ sea
Is. ye 0 ill lca e ori"cemore tnat SFa 1ev'el
Ifd Dune times has fallen from somethin'" e
~l' ot;') eet 0\" 1. The
y ac eposits on Mr. D. Bowling's farm

t of Big Lake register fairly accurately sea level
Ids at 20-30 feet in part of this fall.

11 these constructional features so far discussed
attributed to the OJd Shoreline sequence lie

iward of the New Dunes. There is. however, the
:i ridge sequence at 22-49 feet on the Red Hut
dland lying in front of the New Dunes. No­
lre else are ,such high sand ridges found...lll.
lLSILthe New Dunes on the island. They
not be features younger than the New Dunes

ekvated to this abnormal altitude by local
ft. since there is no evidence for faulting in

bedrock ridge or in the New Dune system
ind the headland. Morover. New Shoreline fea­
~s at their normal height also occur on the
dland and as will be seen later there can be
e time interval. if any, between the .formation
he New Dunes and such features. The explana­
1 already given that the New Dunes advanced
n -nst to east across the base of the headland

failed to cross the headland itself to remove
bUI1' these older sand ridges is regarded as
correct one. though it seems a lucky chance

t the features in question survived in this way.
su~rt of it the air photos do show a rocky
tom with little sand around this and many
er headlands: the bays are the chief source
sand for dune develepoment and this plays a
~e part in the directions of parabolic ~une
anc:e along this .coastal sector <Jenmngs,
7bl. ' ,.,

'he carine terraces in the bedrock can now
considered. first where best developed between
ISS}" and Naracoopa. The breaks of slope at the
k oC these terraces are scattered over a range
ill 60 feet down to 3 feet above HWM: never­
less. they do fall into three predominant classes:
at oW-50 feet; (2) at 200130 feet; (3) at 3-9 feet.

> last class is very much fresher in appearance.
~er tarries deeply leached sand either as sand
~es or true dunes but does occur quite often
front of New Dunes. All the higher terraces
Ie a much older and de~raded aspect: in certain
es mey carry Old Dunes and low sand ridl;es
i bmns similar to those of the Old Shorelines
the Naracoopa-Lavinia Point sector. They are
refore correlated with the constructional Old
)re.tznes though the possibility that the highest
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pondence is wit the Mowbray Swamp sequence.
This sequence has the advantage of a C-14 dating.
On this basis. the Old Shoreline sequence of King
Island with its range of erosional and constructional
features from over 60 feet down to sea level, but
with l more important halts at 40-50 feet and 20-30
feet is provisionally attributed as a Whole to the
Last Interglacial. A Carbon-14 dating of the wood
from the City of Melbourne Bay deltaic deposit will
provide a useful test of this correlation.

THE COASTAL GEOMORPHOLOGY OF KING ISLAND, BASS STRAlT

The King Island evidence shows. clearly the I
associatIon of the dune systems with high sea leVel!
shorelines and supports the second standpoint. )

The immaturity of soil profile development on
the ~ew .P.une..-t of King Island and their freshness
of form precluaes their having survived a glacial
low sea level period even it that were only the
final advance of the Last Glaciation. They belong
to the Holocene. The pronounced degradation of
form and greater maturity of solI profile presumes
a much greater age on the part of the Old Dunes
and the intervention of a. glaciation or a glacial
stadium between the formation of the two sys-,
tems. It is logical, therefore, to attribute the&i~1
Q.unes _to eIther the last interstadial or the .~
Interglacial. Reasons w1ll follow for preferring the \
latter alternative. I

Claims for a 10-feet Mid-Holocene eustatic high
sea level come from such widely-scattered localities
around Australia and are based on such diverse
shoreline features that they are not easily set
aside. From West Australia there are Teichert's
and Fairbridge's stUdies of benches in aeolianite
and coral reefs; from Victoria, Coulson and Gill
have employed emerged shell beds: from the black
sand seams of the coasts of New South Wales and
Queensland. :E3easley and Gardner independently
derived a lO-feet Recent level. The New Shore­
Unefeatures of King Island ate therefore regarded
as a further expression of this Recent lO-feet
stillstand and of the succeeding emergence.

According to Gill (1956) evidence for a 25-feet
level stand Is the most widespread higher level in
Victoria. Through Carbon-l4 dating this is attri­
buted to the Last Interglacial: mollusca and fora­
minifera suggests a warmer climate.. Baker (950)
mentions briefiy marine terraces and notches at
40 feet and 60-70 feet from W. Victoria.

Teichert and Fairbridge (1952) ascribe the COWll.­
ramup Bay Conglomerate and other deposits In
West Australia at 5-15 feet to the last Wurm
I!/ill interstadial. The Peppermint Grove Forma­
tIon of Perth is regarded as Indicating a 25-feet
sea level stAnd of the earlier Wurm IIII Inter­
stadial. These attl'ibutions are based mainly on
the unsatisfactory basis of altitude correlatlo~with
England and N. Africa. K:t3reoVer, the GU1 dford
Clay is correlated with the Peppermint Grove For­
mation and as the former is described as rising to
50 teet. It upsets Ule altttude correlation ·inany case.
Gardner (1955) finds evidence for high sea levels
of 20 feet and 45 feet along the north N.S.W. coast:
the former belongs in his view to the last Wurm
interstadial and the lo.tter to the Riss-Wurm Inter­
glacial, with the earlier Wurm interstadial unrep­
resented.

In this e Klnlr Island
s uncertam but the c oses corres-

owbray Swamp area. Inland of the swamp are
e Christmas Hills, old dunes with deeply leached
'.artz sand above sandrock; Gill and Banks regard
ese as two separate deposits but quote Hubble's
inion that they may constitute a giant podso1.
neath the Mowbray Swamp peats, from the base
which come Important nototherian and other

:tebrate remains. there is the marine Mella
nd rising to 50 feet. Gill and Banks correlate
s sand with the Rocky Cape emerged sea caves
ich. in their view, were formed by a 70-feet
. level. But Edwards maintains that it· is
'essary to allow for a very thick midden fill
the caves and that the televant sea level
at 50-60 feet. Gill and Banks attribute the

lla Sand to the Upper Pleistocene since a. C14
e from· the overlying peat is >33,760 years.
'he Mella Sand plain declines seawards where
::uries an .. Ancient Series of Sand Ridges ",
ch. from their description, are very similar to
Old Shorelines of Cowper Point. The mapped
es lie between 30 and 15 feet but apparently
Ire drainage of the swamp they occurred at
ler levels still. Farther seaward is a .. Holocene
es of Sand Ridges" to be compared with the

Shorelines of Cowper Point. TheSe ore x;e-
led for . rre from a::a -feet sea le~l. The similarity of

sequence with e eVidence from the north
::lng Island is striking and not solely altitu-
1. .
Ie correspondence between the data from the
~antial area comprising King Island. Purneo.ux
IP and N.W. Tasmania. In particu1:lr the close
)arability between King Island and the Mow-

Swamp area. makes a Cravisiono1 rose for
'ding the emerrepees of the Old and New
elmes as eustatic. This is. of course, the
pret::l.tlon Wh1Ch l:.dwards, Gill and Banks put
leir own data.
fering views on the origins o%...-.successive
0.1 dune systems have beencmra-iIi Australia.
Dusly. following the work of Sayles on Ber­
n dunes. the view was held that the co'!-stal
systems were formed at the time of Ple1sto­
glacial low sea leveis when the retreating
xposed the marine sands of the shelf fioor
>lian attack <coulson. 1940: Gill, 1943; Fair­
~. 1947; Teichert. 1947>' But, from their
mdent studies of the coastal dune ridges of
.E. Province. of South Australia. both Hoss­
1950) .and Spri~g (1952) came to regard
dunes as forming at the high sea level

i of Pleistocene in~erglacials or interstadials.
, related each dune ridge to a single maxi­
sea level, whereas Hossfield thought some
I to maxima and others to halts in the
rom these maxima. Moreover, Teichert and
idge 11952) reVised their earlier views in the
)f studies of soil horizot!S within the West
lian aeolianite dunes. They also came to the
,ion that beach conditions similar to present
'ere sufficient for dune formation and that
:Jelts could form during any halt in the
~ene glacioeustatic oscillations. Unless tec­
novements are involved, the dunes on the
1rface will belong to interglacials or Inter­
i, p:hereas any dunes of glacial periods will
1d submerged on the continental shelf.
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)WPER POINT:

APPENDIX n.-MOLLUSCA FROM KING ISLAND.

J. Hope ~racpher&on

(Xational ~Iuseum or Victoria)

+ denotes spl:lcies present.
J denotes juveniles onI)' of species present.
? denotes uncertain identification.

THE NOOK: 100-290 em. Samples Xos., 12, -i.'S, 50 o.nd 61
Clanelllu, aloy,ii T. Woods •• +
A,lraea sp. J
Elachorbilt cr. t:aperntum +
Laet'ilitorina mariae T. Weods +
Diula laula A. Adams +
D. pulehra A. Adams •. +
AIt,iminea bra:ieri T. Woods +

Zeacu11lantUl cerithium Q. and G.
Retu'tJ amphizo8la 'Vatson
Cominella eburnea Reeve .•
Cylichni1l4 'iredaleana Hedley
Salinalor sp. • • . .
Mellileryz hemsi Hedley
Kalely'ia peroni Lamarck

+
+
+
+
+
+
+

SOUTH EAST I.AGOON AND NEIGHBOURING BORES:
Xe\v Shorelines and Dunes Old Shorelines

Bore Xo. 2 2 2 3 3.3 40 .~Bore Xo. 8 70 71 72 73 77 100 101 106 186 196 204 --- --- --- --- ---
~U

g :0

Je ..Sample Xo. 15 A B C D E F G H J K L ?rI =-Depth 44- 48- 60- 3- 2.7- ;; --:..i------------ ----------- 48' ;;2* 66' 3.;im 3.1m ;: c.-... ---- --- --- --- --- --- --- --- --tnculu, floridu, Philippi + Sample Xo. 63 lJ4 35 65 66 50 68 70 36 13
'-'lrocoehlea adelaidae Philippi + + + + --- --- --- --- --- --- --- --- --conltric/a Lamarck +odonti, Wood •. + + Clanclliult plebejult Philippi • • . . + + '.n/haridlu rambllri Crosse + Hypo/roc/lU' monac/w, Crosse and Fi.cw.her +~nintlla unduin/a Solander + + + + + + + Sllbninella undulata Solander -r
'cra8/rta aurea Jonas + \.? E,tea ta,mallica T. 'Yoods + +uianella sp. .. .:.

Laevili/orilla mariae T. Woods + +ventrieo8a ~wainsoll + + Di'ala pnr;odula A. Adams •. + +apattlla calyp/raeformi, Lamarck + D. pukllra A. Adams •• + +pponiz sp. ••
A.",iminea bra:itri T. Woods + +coniea Schumacher '. + + + CiO~lIa anr;ula/a Hedley +tcumantUl cerithiwn Q. and G. + + + + + R'ilt.fOO sp. +rriltlln sp. , . + Cerilllium sp. • • • • + +rbonilla marine T. Woods + EI/biltillm t'llltclllptllm (Reeve) +~trit'ia I7ItfCtlt Iredale, . + Odoetomia metcalfe; P and GM.. +nitrtlla "emiconve:ca Lamarck + Zemitrella sp. . • Jni"tlla li,ltololn Lamarck + Z. atmieoln'ua Lamarck,co,pira marr;inata Lamarck

+ ",'Vaaaan'lllt sp.pttttrdi Tate
Parcanltalta "p. . .rgintlln sp. • • + P.pallptrata Lamarckjormictlla Lamarck .. + .uicro~'Ollita lip. Jrittl mtlrolia Adams and Angus + ,Marr;intlln sp. • •mconl/, tint/nolle Lamarck + O,/rea angua; Sowerbyina/or jrar;ilill Lamarck + N%my/ill/It rubra Hedley.. +cymeri.f sp.
Venerieardia sp. .• J'adian, Lamarck + },Jelli/tnjJ; /lelm"i Hedley +.triatularill Lamarck + Cardium sp.'en anr;n,; Sowerby + Kately8ia sp. . •lericardia calva Tate .•
K. peroni LUll1l\rck +Itkia cf(llllliliraia Tate + K. ,cainrina Lamarck ,.... +atei Angas + K. rhy/ipllora Lamy + + .J-dillTllsp. '. .• ' ,

~p!linn wldlllo,a Lamarck + + + + +elysiallp.
peroni Lamarck
,cainriml Lamarck + + + + + +'''y/ipliora Lam)· '. + + + + + + + + +·trn !Jlllillllia Lamarck + + + + + +pi811a Duhayta , • +,spindel /rigontlla Lamarck + .,
,odulIla angus/a Hce\'e + +
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Higher Sedimentil

DIO Db') DI5 D:!O DM Di;,i

Lower
::iNlirncnt:l

, 1.0,i- '1..').-... l.i­
l.11m. 1.0,im. I.Sm,

1.4.i- l.i;i- I.l;i­
1.6rn. 2.45m. I.3I.1m.

1.5­
I.!)m.

Dl.'pth

D, BOWLING'S FAR:\l: COlltit,l/td-

Bore Xo.

+
+
+
!.,.

+
.;.

GlycYlllerill rndimls Lamarck
a. IItriatuh/rill Lalllllrck
()ltlrtfl cltlYlIlti 1'50werlw
Carelimlillp. •• '.. ••
OOll/pltill(( llml/llOita La.murck
7'C/u'ua yalUtlllla Lml1arck .•
SOlispi.Y11la Iriyol/tlln. Lamarck
.lItlltxlelflllf1 aI/lJ",y/a Hcc\'c

LOW ROCK CHEESE FACTORY: Samp)" Xo. 5l1.
..tl//bl!Jrlli/~/X/s jll/'I/nirtllitis Lo.mnrek
S.ophil/lllu/tpC/s ob/ollYfI :\Iellkc
Hlliiolill ~p. ••
Ctllllllfl trtllllolltrira Sowerby
Jlicrrtatrtfl allrm .101\lLll '

fl ippollix coni/'a S(~hllrnaeher
Plf'IIrop/oca f1/lIttredllltiue Perry
Florclco/ll/Il IlfItlllOllt LUlIlurek

-·--·------------1--- --- --- --- --- -------------OWLING'S FAR:\t (betwct'll Chain of La'!'oons and Big Lake). :->ample Xo. 47 oil) 41 3$ 44 3;

+:,-
+

+

.;-
+

"l"

+ +
+

~

.;.
+

.;.
!

+

.;. .;.

P. lJt'ctorian4 (Sinllleton)
Pa/ellanax ptrolli B1nin\'ilIe
Dioo/ltais /utili08a Lamarck
Ztmitrtlla semirotlt:t..ra Lamarck
Cominel/a lineolata Lamarck

.lllcras/ratIJ (Wren .Tonll.3
Plcmroploca auatra/aliae Perry

+

+

+

+ +

+
+

+

~"'"
THREE RIVERS: Sample 31.

AlIl/t1'ocorltltn Ill" ,.
Cel/mm aolida B1ain\'iIIe

BAY SOUTH OF NETHERBY BAY: Sample 16.
A11ltrocochlea adelaitll1t Philippi +
A. con"triclll Lamarck +
A. oelon/ill Wood +
Subinntllcl ttnell/lalll :Solallder +
Pattlloida allicostclta Ongll8 +

Lito:amia brazitri T. Woods
LtpsiellCl rtticll/llul Bluhn-ille
Zemitrtllcl C/l/lllrilW Gnllkoin
Z • .!Jtm,icolll.'ua Lamul'ck ,.
Z. Iellebrirn H,!'C\'e . • , ,
Rtlirll1Il1SII" mohiliR Helllt'\· nnd :\!lw
Tat'clniol/Ill ll1sIllClnit·" '1', \,"oodl! ...
Comi/lelll/ tbllrllta Hce\'c
C.lineolrttn Ll1mnrck
Aloco,.pira litltC/ln Kienl.'r
A. lIlorginlltll LAmarck
.-I.. pttltrlli Tllte
Jlarrlinella ~r. ,,
.ll. fortl/lcu/lt Lamarck
.1[, inconspil'lw Sowt'rb~'

..lI. 01:1t1ltm Sowl.'rh\'

.1/. pYUmlltc/ :Sowl'rh~·
Alta/ramilret ctn!l(/,'li Brazier
}'lorncotll/a lip. • •
F, (ttlemOlle Lamarck
PStUI/Odll'pltlltlltl mcxle6llt Angll.3
Ttrtbra fl/flll/ntCI De!!hl\\'E'!!
Siphollori" dietl/etlai, Q. l\lld G.
(;/ycymtriJt lip, , •
ArcII p;slncltill Lamarck

.•ll!ltilll.t flp. '. .,
.,l/ol/lQllIlI plIlex Lamarck
('nrc/illl cull/ciliata Linne
.llelliteryx i,tllll.yi Hcdll!Y
.llystlla donltciformia Anl1:118
TalL'tra gu!linltul Lamarck
T. Spilll/ll Dellhl\.~·l·1I

IUnlella cwalrnlis Lamarck

Lower
l'5tldimentil

1.0;)- I..i.i- Li­
1.011\. I.fl;im. 1.am.

1.4.;- I. j .i- I.I.i­
1'(Im. :!.4.im. 1.3I\n1.

Higher Sedimcnts

I,ii­
I.Om.

j ••

.;.

.;.

40

~ .,

Depth

SlImplc Xo.

'1II/llr[lw/ cruri,v Dl'tldom~ .,
II/Y/I :\!t'l1ko
dli,vl//a IIIJlI/llmi/le Sowcrbv
i.. rori <:I'n\' •
I~r l.t'nch •. , ..
1/1111 II/m/,.ii 'I'. \\'onll
'!',illif l'ililippi
""1',
'l//)()/JIt1 III/I'UJI/l Philippi
rlllJll,()('/tI/II "p. "
lIil/ll 1"'1'1'\' ,.

r'i/l jlll//,illi" :\It'nlw
Il'i"lIlI "lIlII/lIIl'i ern......,'
('orhlm tIllto/(/itl/l/' Philippi
HII'irl(/ LlIllll\l'('k ••
I/Ii/f \roml •• " ,.
'od",,~ /111/1I1I1'1I,1ot C, and F ...
me/lltlflp, '
,rl/a 1/11/11/111111 ::;nlnndlir
'/I'rlllllll'rll.lollll>!

1/1'1111 :<p,
ric/I.~(/ Swnilll'loll "
lill /f,tllfll/at/,.alll 'l'. \\'oods
rlti~ IlIIl'rirtillt' 1'1'1 tcrll
'~I/I'll I'II/I/III//S C. IIml F.
I.yo/it/II Dlnil\\'illo ••
riiWrtlllp, ., ••
itlll (llIiro"'llla AlllIM
lori/lll lItl1rillt' T, \rnod!! .•
riIlJloil/l1ll11w/llllirl/ '1". \\'OOdll
'rllll r"IYfI'rtlr.formilf I ..mnnrck
'/I'" folillcr" Q. mill Ci.
,i.r rOl/i,." Sdlllll1lwllI'r .•
~ritltil/m IIrrolilllllll A. Adnms
1111/1/111 ruilMll/ll Q. IIIHI U. I

'I' IInqltJIi f'rtl-' IInel (t'i:whcr
1111 ,';'ttl'rtli l'rnJ<>ll' .,
illll Itn(/I/f1l1i AIl\l:I\M

rae T. '\\'IUNI"
rn.ri l'il;thr\'

1'11" 1I'lfllrllr{ {rt·dllin
ICOIflt I{I....\.,'., ••

~rllrfl IIIIf/llillfll" nllll'lin
'ia /IIuctJt r"I:'c1l1lu "

-----------1----------- - _
4i 49 ;')2 ,i8 41 ;');') 38 44 37------------1------- -------- ' _

-------------11--- --- -------- _
DIO DI,') D\;i D:lll D:;,i D,j;i DliO D3.i D3;)-------------11--- -------- _



THE COASTAL GEOMORPHOLOGY OF KING ISLAND, BASS STRAIT

$ an,.

J. N. JENNINGlJ~ 37

A. C. Co lllns

APPENDIX In.-REPORT ON FORAMI~IFERAL S.tL~PLES FROM KING ISLAND,
TASMANIA

Dling's Farm, Surprist Bay.
Sample 38. Bore 060. Dark-grey :ihell and

quartz sand. 105-160 cm.
t.esidue after washin& is almost entirelY calca­
us; bryozoan fragments are dominant; there

also small mollusca, echinoid spines, sponge
:ules. worm tubes. ostracoda. Many foramini­
:L are pr~sent, over 100 SPP. Some small sharp..
ed quartz grains occur.
'loatings mostly consist of the lighter bryozoan
gments with foraminifera. ostracoda and gas­
)pod molluscs. The foraminiferal assemblage
that of an open-sea beach sand as found on
mainland at places like Torquay with the ex­

tion of two species. QUinqueloculina monynensis
i so Car been recorded ;only from the warm-water
istocene shell-beds of Port Fairy. Poroeponides
~ralis is a tropical species. One specimen only
l found, poorly developed, but otherwise typical.

Sample 41.' Bore 055. Grey shell sand, 115-
136 em.

~esidue after washing and fioo.ting similar to
se of so.mple 38. The foraminiferal assemblage
:Lbout 70 spp. is tho.t of an open-sea beach sand
composition but not in preservation. Many of

miliolid tests are stained grey or black, in
le cases the whole test being a polished jet­
ck. This suggests deposition under reducing
iditions. e.g.. material derived from adjacent
,llow-water being carried by waves or high
~s into a. stagnant lagoon.
:Wo specimens of the foraminifera, Fabularia sp.
lata Collins were found in this material. both

ck-stained like other miliolids. The only pre­
us record for F. lata is from warm-water Pleis­
ene shell beds at Port Fairy. Vic., while a.
.ely-similar, it not Identical. form has been
orded from shallow water off Kingston, South
.tro.lia. The genus has in general been recorded
m warm-water deposits from the Eocene on­
rd. This record suggests rather warmer climatic
lditionsat the time of deposition than a.t
sent. . . .
Sample 47. Bore 010. Shell and quartz sand.

150-190 cm. '
tesidue after washing consists of clear quartz
id, grains well rounded. with a good deal of
~ll debris. echinoid spin~s. bryozoan fragments.
aminifera, &lc.
~loatings consist mainly of foraminifera. about
SPp.. of recent shallow-water Bass Strait facies:
t) there are the lighter fragments of bryozoa.
racOOa and small mollusca. The material is a
lical open-sea beach sand.

Sample 38. Bore 035. Grey quartz £and and
gravel With occasional shell fragments, 170­
180 cm.

Residue after washing consists mainly of quartz
sand. larger grains rounded. smaller angular, also
some larger fragments of greenish fine-grained
rock. A good deal ot carbonaceous matter is
present, adhering to the sand grains and giving
the material its dark colour.

Floatings contain a fair number of foraminifera,
of about 55 SPp. and a normal shallow-water Bass
Strait tacies. Specimens are mostly rather small.
with surfaces dulled or eroded and In some cases
dark-stained. Other organisms include discoidal
diatom tests. sponge spIcules, ostracoda and coxi­
ellid gasteropods.

Foramini!eral and other evidence SUggests condi­
tions of normal salinity but somewhat sapropelic
bottom conditions, not very tavourable to the
growth or preservation of toraminifera, e.g., a
marine swamp.

South-East Lagoon.
Sample 34, Alexander's Lagoon. Grey clay,

92-96 in.'
Residue is mostly sharp clear quartz grains.

Floatings consist mainly of a matted accumulation
of a. bright-green stellate desmid alga. One speci­
men of a foraminifera was found-Fissurina sp.,
in poor condition. possibly adventitious.

Evidence is negative only: the deposit is presum­
ably freshwater.

Sample 35. Bore 2. Dark-grey silty clay, with
shells, 58-52 in.

Residue after washing is mostly shell debris with
fibrous carbonaceous matter: there are some fine
quartz grains and a gOod deal of mica.

Floatings include small mollusca. with many
coxiellids, ostracoda, and very many specimens of
a species of the foraminiferal genus Streblus, so
common as to make up about a quarter of the
entire fioat. Five spp. of the genus Elphidtum.
were present, the remaining 19 SPp. being all such
as are found in the shallow wa.ters of Bass Strait.
with no arenaceous miliol1d forms.

The. preponderance in numbers of the species of
Streblus and Elphtdtum, genera known to have
species tolerant of low salinities. combined with the
paucity of other species. suggests brackish-water
tidal conditions. as in an estuary. .

Sample 36. Bore 2. Green-yellow clay-gyttja,
With shells. 44-48 in.

Residue after washing consist mainly of mollus­
can shell-fragments. clean and well preserved. with
qstracoda•. echinoid spines, &lc., and a good deal
ot mica. Some fairly large quartz grains are
subangular or sharply facetted.

Floatlngs consist largely of small foraminitera,
well preserved and unstained. with a strong ele­
ment of large specimens of Elpltidium sp. st.

ctispum (L). There are also some large specimens
of Streblus sp., but they are not. common. The
smaller species are of similar facies to sample 35.

This is an assemblage which almost suggests
two separate provenances--a local quiet-water
marine element consisting of the larger species.
and a current-transported assemblage of the
smaller and lighter torms from an open-sea source.
Corio Bay. Vic.. has shore-sand assemblages domi­
nated by this species of Elphidium. There does
not seem to be any strong evidence of low salinity.
Mineral contents suggest short travei of the quartz
and mica traction. The development and good pre­
servation of the larger foraminiferal and molluscan
shells seems to be at variance with sapropelic
bottom conditions as suggested by the identifica­
tion of the deposit as claj'-gyttja.

Sample 50, Bore 40. Grey clay-silt. with shells,
270-310 cm.

Residue after washing is a fine-grained calca­
reous sand, with shell debris. foramini!era, ostra­
coda. small mollusca, echinoid spines, sponge spi­
cules and some clear quartz gro.ins.

Streblus sp. is dominant in the floatings, Which
also contained coxiell1d gasteropods. Other fora­
minifera. about 50 spp.. were ot shallow-water open
sea facies. with some grey-staining and erosion.
The foraminiferal and other evidence suggests
brackish-water conditions with open sea access.
e.g.," 'tidal estuaries.

Sample 53. Bore 45. Grey silt with shells.
255-268 cm.

Residue a.fter washing is mostly of angular quartz
grains with mica. fiakes. '

Floatings consist almost entirely ot coxiellid
shells. With a few foraminifera dominated by

Streblus sp., grey-stained and eroded. The evi­
dence suggests brackish-water lake conditions with
o<:casional access by the sea.
Egg Lagoon.

Smple 54. White shell sand, 197-260 cm. Bore
at Nototheriu.m site (whereas all above are
estuarine-marine sedim·ents. this may be an
aeolianite mashed up in the auger).

The material consists mostly of calcareous frag­
ments with some quartz grains. rather angular.
Shell fragments and foraminifera have a rather
.. frosted" appearance, including those Which are
naturally glassy and translucent. The materiai
compares rather closelY with an aeol1anite from
Cape Grim. Tas. (colI. E. D. Gill). and is probably
of similar provenance. There are about 60 spp.
of foraminifera. all Bass Strait forms. with the
exception of Calcarina sp. ct. calcar d'Orb.
Calcarina as a genus is tropical in distribution.
Specimens found are not well preserved but are
rather like a form found in Western Australian and
Barrier Reef waters. Genus was recorded also from
the Pleistocene of Port Fatry. It is not known as
recent in Bass Strait.

The ecological indications vary from probable
fresh-water deposits to-marine beach-sand. The
only evidence of climatic difference is given in the
occurrence of Quinqu.eloculina mOllnensis and
Poroeponides lateralis in Sample 38, of Fabularia
sP. ct. lata in Sample 41, and of Cczlcarina sp. in
Sample 54. These invite comparisons With the
climate of the last Pleistocene warm period. They
also. indirectly. give some age evidence. since to
the best of my knowledge these species do not occur
in the Bass Strait area in the recent state. Other­
wise all species appear to be of recent Bass Strait
facies.
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XOTE-"Discorbis" s,l has recently been sUbdh'ided into a number of "'enera bV Bennude Th d
\"l:~r "'-t unde tl e m e d d' tl l't L' ". z,. elle recor 8 are

-1' r 1 na es r cor c In 10 I erature lor com'enience in reference. All are well.known specios,
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+ denote. species pl"Cl'lent.

L. a, SHIEA. GOYIE"NMIENT "'''NTC''. TASMAN'A

----------------1--- --------------- _
G. regina (Brady. Parker and Jones)
Globulina gibba d'Orbigny , • • •
Polymorph ina howchini Cushman and Ozawa
Sigmoidella kaglUn,i. C. and O. ,. • •
S. tltgant,',..ima Parker and Jones ••
Bolivintllajolium (P. and J,) • • ••
Bulimintlla madaga.rcaritn,i, d'Orbigny , •
Bulimi7ta marginala d'Orbigny ••
B. 81'. atY'. tlongQ/a d'Orb •• , •
Virgulilla sp. aft'. pauciloculata Brady
Rtullltila sp. atY'. nmplt:t: Cushman
Bolivilla compacta Sidebottom , , "
B. p,tudoplica/a. Heron·Allen and Earland
UtJi!}erina Ixu,tn,i, Parr " , •
Sipllogt1ltrina raphanu8 (P. and J.)
AngulO!}tnerina angulo,a (WiI!.)
Trijarina bradyi Cushman , ,
CIUIl"dulilla dtlica/a Cushman
SpiriUitia inatqU4lil Brady
S. dtnliclIla/a Brady ••
PaleUina eornlgato. Williamson
PattUinella inconlpicua. (Brady) ,. '.
"DilCorbi," willianllOniChapm. and Parr
"D," mn,ctlll (Brady) , •
"D," globlllari. (d'Orbigny)
"D," aU,lralen#i, R,A. and E.
"D." l'ulvinatlU (Brad~') ,.
"D." patellijormi, (Brady) ••
"D," dimidiatu8 Parker and Jones
Di,corbi"ellabiconcat'a (P.and J.)
D, di.parm, (Sidebottom)· , .
Htronalltnialingulala (B, and H.)
H. tratuluctn. Parr
Por~ponidt,la/trali.(Terquem)
Valvulintria coUillli (Parr)
Strtbl,u sp. (12) • • • •
Calcarina 8p, cf, calcar d'Orb, ••
Globigtrina bulloidu d'Orb. • ,
Globigerinoidu conglobatlU (Brady)
Orbulina univer'tI d'Orbigny
Sphaeroidina bulloa"dt, d'Orb. ••
Globorotalia cmuula Cushman and Stewart
Truncorotalia truncatulinoidu (d'Orbigny)' .
Trttomphalu. concinnlU (Brady)
Cibicidu lobatwlu (W. and J.)
C. plUedoungtrianu. Cuahman
[)yocibicidu lam, Parr ••
Planorbulina l"llbra d·Orb•••
Act1"l1tllina inMtrtnll (Schultze)
Gyplina. t·uiculari. P. and J. ••
Elphidi"m .eulplumlum Cushman
E. mactllum (Fichtel and Moll) ••
E. macellum var. limbatuna (Chapman)
E. cri'l'"m (Linne) •• • •
E • •p. atY'. articulalum (d'Orb.)
E. arutn/tum Parr ••

+
+
+

+
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+
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'aria OtJt.Jlutinan, d'Orb, , ,
mlO{JmmenChapman and Pan
itlula Defrance • , , . . .
II;na CP,elldo!}(llIdrYl'na) haa/ala Parr
ina diJIormi, Bradv .•
ItJocfllinll coala/a d'Orb.
If(u,'Il1ltJIhi Parr
{yano Cushman
(l1't:HlllUJ d'Orb.
'''~n,i.Collins
)O/!I!JO'I.4 Parr ..
culilfO angluleorali, Parr .•
, Cushman und Todd
/ina olUlrali, (Parr)
tina IGln'o8a d'Orb. ••
f>lonlJO plontagu) , •
rina/a d'Orb, .•
',ulla (Lamarck) . ,
lotri!JO,mla (P, and J.)
'''prtua (d'Orb.)
loblliau Pnrr • • , ,
;ntlla globl/ln (Bom,)
"in sp. atY'. la/ei Collins
rnCon1nala (:\[ilIett)
fa jU1lali, (Brad~") ,.
t;na arpiduln (F. and :\1.)
t Cd'Orb.) ,. "
rliu.rl.llborbiclllari, Parr
r;a aJl.llrnli, Chapman
ina rmebrali, Parr
run. Parr .
18 BtlId)·
':tryn. ~/a1'1', (Batsch)
!attn. Plonta~) , • • .
na.'I'ItIm)Orilijera P. and ,T. • "
na'T1fQrgaritijera var, j'ie/orimai, Parr
lO«J C1ulpman , .
a (\\"alker nnd Jacob)
:ida (llontagu)
rt'icOlla Pnrr • . • .
mpld/q.,di"tolna (R. Jones)
l (Williamson)
a (:\Iontagu)
ma (\\'iIliamson)
losa (llontagu)
II (Brady)
~ datllrn/4 (Brad)")
ria (Burrows and Holland)
'1~/o.ptrjom/aSegtlenza
!!"ntt 1:-if'/ZUenza) var,
idu (Willinmson)
r'/mtlf Parr
(WilliuOIMn) '.
"'/'1 (Wulkf)1' and Dor!!)
r;nl'l'fMfldrala Purr
I'JctM (W. and .1,)

,1<& d'Orbigny
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P. R. StelJhenson

H. Crow

SAl·1PLING PROGRAl·1HE - SILICA SAlfD PROJECT - KING ISLAnD

(Refer to the attached me~o to R. Knight on this subject).

In order to obtain an indicative measure of the quality of sand deposits on
King Island Scheelite's mininG lease, Hooker has requestep that we undertake
the following proe;ramme:-'~

Collect a total of 10-12 1 kg samples from the areas of type 3 (old) sand
deposits which are uarked in red on the photograph overlay. Each sample
should be representative of the full thickness of sand at each saL1pling
locality. Overlying organic material and underlying "coffee rock" (if
present) should not be included. The plots on the photograph overlay are
tentative, and it is likely that the deposits are more extensive than sho~ln.

Collect using a stainless steel soil auger or an untarnished spade. It
is important that no contalJ1ination, particularly rust, gets into the
samples. Hooker can assist with sampling equipment if necessary.

Log the colour, grain size and visual contaminants of the samples. Measure
thicY~esses and attempt to establish surface extent.

Seal salD.ples in }?lastic bags and despatch to:-

Hr. H. Davies
Laboratory,
Hooker Sands,
Captain Cook Drive,
CTIONULLA. N.G.W. 2230

I would be grateful if you could arrange for this prograrule to be carried out,
if possible by Paul Balind. When the samples are despatched, could you ask
him to forward me a uap and details of the samples (and to return the aerial
photograph).

If yourself or Paul have any questions on this, please do not hesitate to ring •

. Regards.

P. R. Stephenson.

Encl.
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KING ISLAND SCHE:ELITE
POST OFrICE
GRASSY, KING rSLAND~

DA'J'E:

FAX SEQUENCE NffilliER

LOCATION

COUN1'RY

FAX NUMBER

FOR ATTENTION

NUMBER OF PAGES
(Including this pa~e)

72.56

TELEPHONE: (004): 611200

·Fl\.CSIHILE: (00/+) 611114

TELEX: 59067

18TH APRIL 1988

170/88

PEKO

GORDON

AUSTRALIA

02 - 4992315._. ._. -_._.·_..._._-.c_.~,,_ .._.,.• ,~_~

MR. P. STEPHENSON
....._ . _. ..__.._ .._ - "-,",n.,,.· .,~ .. . ___

(1)

K. I. S. MINERAL LEASE-_ _---_._--_._ _--.. _.~, , ,_ __._-----

FURTHER TO OUR TELECCN ntIS MORNING K. I •S. MINERAL LEASE COVERS ALL MIN¢RALS--..·.. _··· ··---r , ~ .. _. .__.--'-~'l"'~__..- _ - ""- _ _,' .· 4., it_ _ ~ .. __ __. .:----·--.-.-.. ...-.- -v__

HCWEVER, ACCORDING TO THE ACT EXCLUDES STONE. THE DEFINITla-.I OF STONE tyE.ANS....-_ -I--------..~ .._-.;.....,~ ~. ""f.,.....,....,...--"OO ..,..T·_",.a,,: ,,""•.,,_1' ,...,. .._. ' , . III " -*•••.f_ _ ._._ ..----+--:-----:-__.~

CLAY~ SAND, GRAVEL, SERRENTINE, GABBRO, DOLERrTE~ BASALT, SLATE, GRANIT~,.... ~·_··-·,·-·····------~··-~··_.~._.·M .. ··.·· _.. ,·..·.-· ~ , . , , _"_..~.~ __. ~_.- __

FREESTONE AND Nf( OTHER BUILDING STO'-lE. HOPE THIS WJLL BE OF SOME USE •.
.... ........_...._--_.......~......---

REGARDS,

______ _.....,.._ .,..-...---.... "" ,., ,.. .~.". ~ .._~ _ _._.__ _._.. ..__.__. .._"t-1-_..,..f~~_

M.J. CRaY__.. . . _.- - "'~ .._._·t .. _ .w." 6.''''-''0 _. __..•..._ _ .•__ --_.-.----,.-- ..,.-..._~..~

MANAGER Or OPERAlIONS'

................... 4R" ;OO "'" ..: _ ..~_.. _ •••__••_--.-----._-_ .. .. .._ _.... .. _ •••• -_ ·.,.# •.. ·_ .• \ta _'.. _ _ •• """- ._._.---t--
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IN VICINITY OF THE OPEN CUT

by
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INTRODUCTION

Following a request from the General Mining Superintendent
for a brief essessment of the reserves of sand materinl for sand fill
purposes at Bold Head and Dolphin Mines, h small program of auger drilling
was cnrried out by Geopeko Limited in two areas close to the present
Open -Cut.

These areas were designated Area 1 (the large area of dunal
sand lying between the Port Road and the Mine Road) and Area 3 (a
narrow area of dumped overburden sand lying between the Mine Road and
the Golf Course). These areas are outlined on the enclosed mep.

DRILLING_, -.- -
The auger drilling of Area 1 was, apart from hole No.1,

carried out using a Jacro drill rig equipped with 3 inch augers and
using finger type bits. Area 3 and the first hole at Area 1 were drilled
by the Gemeo auger rig using 6 inch augers and clay bits. Both rigs
have capacities to drill greater than 30.0 metres.

The program was divided into 2 stages. Stage 1 in which the
holes 'were sampled ever:y five feet to provide representative samples for
tests to determine suitability of material for sand fill, and stage 2
unsampled holes drilled to provide a broad assessment of the total
reserves available in Area 1.

Samples were taken every five feet and were obtained at the
surface by 'spinning out' of the material held in the auger flights.
Sample contamination is present below about 10 metres but is not considered
excessive. Drilling was terminated at weathered bedrock, usually
defined by the presence of grey clay in the sample.

All samples were placed in large plastic sample bags and
labelled accordingly. Brief Logs of all scmpled holes are enclosed
in this report.

AREA 1

A total of 12 holes were drilled in the south west of this
area during stage 1. These holes were drilled in a grid pattern over
a large dune and have an average depth of 20.9 metres. The area
outlined by these holes is about 2SOffietres x 350metres and has an .
estimated total tonaeage of 2.5 million tannes of dunal sand (taking
an average depth of 20 metres).

A further 4 scount holes were drilled for an average depth
of 21.4 metres. These indicate an additional· resource of approximately
4 million tonnes.

A 1:2500 scale map showing drill hole locatlons and the
pattern drilled area is enclosed.



o

" .

Only 3 holes were drilled here, the first two of which encountered
,what is assumed to be an old haulage road at a depth of about 7.6 metres.
The third hole reached 21.14 metres befor,e being teroinated•

. The sand in this area consists of overburden initially stripped
from No.1 Orebody and will probably contain a percentage of boulders.

Assuming an average depth of about 20 metres the area is estimated
to have a resource of approximately 900,000 tonnes.

CONCLUSION

It is apparent that there is a sizeable resource of sand close
to the present Open Cut site (Area 1) which may be of suitable grade
for sand fill.

GEOPEKO LIMITED

.Jfr!~
S. Grieve Brown.
Geologist.



E.O.H.

damp sand.
slightly wet sand.
wet sand with clay @ E.O.H.

AREA 1.
HOLE 1.. o ­

10
20 ­
45
55 ­
65 -
75 -

10ft.
20
45
55
65
75
77

Lt. Brown
Brown
Orange-Brown
Bro'Wn
Dark Brown
Brown
Dark Brown

moist sand.
., If

.mois t sand.
H If

(med. ,grained ')
(sand through-)
(out hole )

HOLE 2. 0 - 13
18-- 30

30 - 50
50 - 70

70 - 7l~

E.O.H.

White
Brown
BrOl-ln
Brown

Grey

wind blown dry sand.
dry sand.
moist sand. (fine grained)
h,!"rd boggy 'lftois t( sand through-)
sand. ( out hole )
hard boggy Gticky
clay to E.O.H.

(fine grained )
(sand through- )
(out hole) )

HOLE 3. o - 10
10 - 15
15 - 65
65 - 72
E.O.H.

Light brown
Whrte"-~'­

"'-Brown
Brown

dry sand
dry sand.
moist sand.
hard 'boggy moist
sand to E.O.H.

sand.
(fine grained )
(sand through-)
(out hole) )

HOLE 4. ' 0 10 White ",

10 - 15 Rusty-Brown
15 20 .. It

20 - 40 Brown
40 - 45 It

45 75 it

75 - 35 It

E.O.H.

wind blown d"l:y
dry sand.
moist sand.
wet sand.
hard wet s:;.md.
wet sand (Rocky @ 70' ­
heavy wet boggy sand to

72')
E.O.H.

o

HOLE 5. 0 5ft. White
~5 - 20 Rusty-Brown
20 35 It a

35 - 40 Khaki-Brown
40 55 Lt. Brown
55 65 tI It

65 - 75 Lt. Brown
E.O.H.

wind blown dry fine sand.
dry fine sand.
moist fine sand.
moist med. grained sand.

a If " "

wet med. grained sand.
heavy wet med. grained sand.

/

HOLE 6. o - 10ft.
'-r6--~ 15
15 - 25
25 - 50
50 - 55
55 - 53'
E.O.H.

White j

Coffee
Brown
Lt. Brown
No return
Grey

wind blown dry fine sand.
dry fine sand.
moist fine sand.
moist fine sand.
no r·eturn.
gravelly clay, very heavy
drilling (Unable to penetrate.)
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HOLE 7. o - 5ft.
5 - 15

15 - 30
30 - 45
45 75
E.D.H.

Lt. Chocolate
Fawny-Brown
Lt. Fawn

n fI

Brown

dry-fine sand.
" II It

dry med. grained sand.
moist med.grained sand.

I- " " I'
grey gravelly very heavy
clay at E.O.H.

HOLE 8. 0 - 5ft. Dark-Brown
5 - 65 Brown

65 - 67 Grey
E.D.H. Probably clay from about

40' - sand was running in

HOLE 9. 0 - 5ft. lV-hite "

-.s 10 Ginger-Brown
10 - 15 Lt. Brown
15 - 25 Brown

(~) 25 - 30 If

30 .. 35 "
35 - 50 Lt. Brown
50 - 55 tJ

55 - EO- Grey
E.O.H.

Probably clay from 50' •

HOLE 10. 0 - 10 tolhite
10 - 20 Brown
20 - 35 tI

35 - 60 it

E.O.H.

sloppy fine sand.
II " "

gravelly sloppy clay.

from above.

wind blown dry fine sand.
dry fine sand.

If " It

wet fine sand.
dry fine sand.
moist fine sand.
wet fine sand.
moist fine sand.
moist gravelly clay.

wind blown dry fine sand.
damp fine sand.
wet fine sand.
wet med. grained sand.

Probably commenced clay @ 53'
- no clay return.

.White-Brown··· -"
White//
Lt. Brown. heavy drilling.

H ft " "

HOLE 11.

HOLE 12

D2fte­
2 7
7 - 17

17 22
22 - 42
42 62
E.O.H.

o - 2ft.
2 - 7
7 - 22

22 - 37

37 - 57
E.D.H.

Brown
Lt. Brown
Very heavy drilling.
Probably clay from 57'.

Grey
Brown to Whi te
White
Brown

Very heavy drilling.
Probably clay from 53'~

fine grained dry sand.
" " " ff

Med. grained moist sand.
Med. grained wet sand.

fine grained wet sand.
med. to fine grained.

fine grained dry sand.
I! fI It If

med." It "

med. to fine grained moist
sand.
fine grained wet sand.



22 - 27 Dk. Brown
27 37 Lt. Brown (hard spot 29')

37 - 47 Dk. Brown
47 - 52 fI

52 70 .,
E.O.H.

AREA-I.
HOLE 13. o - 2ft.

2 - 22
Grey-White
White

fine grained dry sand.
med. to fine grained dry
sand.
fine grained dry sand.
med. to fine grained dry
sand.
fine grained dry sand.

a " moist sand.
:! " wet sand.

Very heavy drilling.
Probably clay from 67'.

moist sand.
n ""

"
"

med. grained dry sand.
t! H If "

heavy moist clay.

White
Lt. Fawn

"
Brown
Grey
Very heavy drilling.
Probably Greenish-Grey clay commenced from 70'.

o - 7ft.
-7 27
27 - 37
37 67
67 - 77
E.O.H.

HOLE 14.

med. grained moist sand.
t! " wet sand.
If If If If

med. grained dry sand.
It " moist sand.
if " !I If

moist clay.

fine grained dry sand
II If If If

med. grained dry sand.
n " " It

HOLE 15.

HOLE 16.

o - 27ft. Off-White
27 - 32 Lt. Brown
32 - 62 Brown
62 - 65 Grey
E.O.H.

0 - 2ft. Grey
2 - 7 Lt. Fawn
7 - 12 H

12 22 Lt. Bro":'7n
22 - 42 "
42 52 Jf

52 - 67 Brmvn
67 - 69 Grey

Probably clay from 62' •
tl " (gravelly) sandy­

clay.

med. grained coist sand.

med. grained damp sand.
sand & clay hard & damp.
very slow drilling because
of boulders in way.

Orange-Brown
to Lt. Brown.
Bro"tVIl

II

ff

o - 5ft.

5 -' 20
20 - 25
25 - 28
E.O.H.

(Boulders were hite at
8',12',18', - 19', and 25' - 28')

AREA 3.
HOLE 1.

HOLE 2. o - 5 Bro~m

5 - 20 Ii

20 - 24 Khaki-Brown
E.O.H.

(Boulders were hit at
,~, - 20', and E.O.H.)

med. grained moist sand.
;i Jt damp sand.
!f " " "

solid rock at 24'.



45· - 60 .. Khaki-Brown
60 - 70 Brown

(Boulders were hit at
0-3', 5-10·, 13'-141

,

n"
"
"n

'f

11if

fJ

11

;I n wet n,~ ,

very hard between 40' - ~31

but med. grained damp sand & 45'.
heavy moist sandy-clay.
hard heavy moist sandy-clay.

and 19-25!. )

n"

..;;n:t:.Ll:. nrown 1:0

Orange-Brown
Brown
Khaki-Brown
Greyish-Brown

" "

15
25

- 30
35

- 45

u

5
15
25
30
35

HOLE J.

\'
I





l-femorandum Noo

Kn~G ISLAND SCHEELITE

486/74 25th July, 1974

From:

Senior Pla~ling Engineer.
Senior Surveyor.
Senior Geologist.
Mill Superintendent.

General Mining Superintendent.

A survey is to be made of the sources of sand - both dune and creek bed
deriv~d sands, and rock dump material available fo~ mine fill~

The reSources are to be c~tegorised and tonnages computedo The main
categories are currently seen as:

Wind blovnl dune sands • generally white and clean.

2. Raised beach and creek bed sands - generally bLO\~ and contaminated
rnth fine clayey particles to a
greater or lesser degree Q

Clean overburden rock material - Waste from open pit workings 0

- Various ranges of rock and sand
with clay contamination~

~ Wind Blown Dune Sands

This material, if not too coarse~ could form the basis of the supply of sand
for cemented sand for underground £ill o Sources to he investigated are the
area between the golf course and the mine road aud between the mine road and
the open pit."

2. Raise~_~~a~~and Creek Bed Sapds

A million tonnes of this material·was stripped from the open pit and was
dumped on top of dune sand between the golf course and the mine road; and
also between the mine road and the rubbish tip. Further quantities t~11

lie on the hangingwall of the open pit beneath the ~verburden dump.

Both types of sand are to be s~mpled by auger drilling and a size analysis
of samples carried out at R.I.S. Larger samples will be sent away to Goliath
and the Cement and Concret~ Association in Sydneyp

Geopeko will collect the sa~ples and charge K.I.S. for work done o
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3. Clean Overburden Rock Material

A large source is present in the sea da~p and a large proportion of this
can be m~de< ava.ilabl~ for fill purposes. Another smaller rock dump lies
towards the west end of the open pit o

40 Rock-Sand Admixtures

Very large quantities are available between the open pit and the mine road.
Some of this material may contain a high percentage of clay, and may not be
suitable for fill purposesv

S~rvey, in conjunction with Geopeko, will calculate tonnages available in
the various c12sses o A preliminary ~eport is to be made available by 12th
August 197~· 0

SUPERllITENDIlli-rTf
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