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Macquarie Harbour is the major feature in the 170 square

mile EL 37/70, granted to the company on 30th June 1970. It id a

large land-bound body of water lying near,and draining, several

zones of known mineralisation, most important of which is the Mt:.

Lyell area.

The Harbour has a narrow (1/4 mile) entrance to the sea,

behind which it forms a rough elongate rectangle approximately

21 miles long by 7 miles wide. The Harbour shore includes

embayments, estuaries and inlets, the most important being Farm

Cove, Kelly Basin and Birch Inlet. The two largest rivers

draining into the Harbour are the Gordon and the King. Numerous

other smaller but active streams also contribute to the drainage

pattern, deriVing from a total catchment area of 2,737 square

miles. The rainfall over this catchment averages in excess of

100 inches per annum. The terraiQ is steep and rugged, with a general

relief of over 3,000 ft.

The catchment area is very thickly vegetated, includes

much rain-forest, and soils are heaVily laden with composting

organic material. As a result the ground and stream waters are un­

usually highly charged with humic acids. This is important in that

humic acids act to very markedly increase the solubility of base

metal ions in natural waters,so that, in the natural erosion of

mineralised roc~, the mobility of the base metal content should be

increased.

This framework of active physical and chemical erosion

and deposition into the Harbour led to the idea of testing the

harbour bottom sediments for possible economic concentrations of

minerals.

B. THE GEOLOGY OF THE HINTERLh~D AREAS,

A complete literature survey relative to this area is

concurrently being compiled byD.G. J."orris. The following notes

are adequate for an understanding of the results to date.

(i) Pre-Cambrian ROCKS

These occur in the eastern limits of the hi'lterlancl,

and also west of/the Harbour, diViding the Cambrian beles eter?

The pre-c'!r'fi~.n rocks are. not reported to be mineralised. Th.ev

po~of strongly deformed metasediments with a low to moderate
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grade of metamorphism. They are massivp- and schistose quartzites

and phyllites, amphibolites and mica and garnet schists.
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(ii) Palaeozoic Rocks

East of the Harbour a varied Palaeozoic assemblage

occurs ranging from Cambrian to Devonian. There is a marked

unconformity at the base of the Ordovician, above which the rocks

are moderately deformed, with open regular folds and much faulting.

The Cambrian rocks are more intensly deformed, with at least two

fold histories about divergent axes.

The Cambrian rocks include large thicknesses of acid

volcanics, generally slightly pyritic, and hosting significant

economic base metal deposits at Mt. Lyell (copper) within the

catchment, and at Rosebery (lead-zinc), north of the catchment.

Two belts of Cambrian rocks occur running into the western shore

of the Harbour, but most of the knowledge of the mineralisation

here is confidential to the B.B.P. Company, l<tlo are curren tly

exploring these tracts.

The other Palaeozoic rocks have reportednuneral occur­

rences, but no mines within the catchment, whHst outside the

catchment, at Zeehan they host the numerous small ~ut workable

epigenetic silver-lead deposits which comprised th~ Zeehan mining

field. In these occurrences the country rocks include many types

covering a range of sediments and limestone. There are no significant

volcanic associations younger than the Cambrian •

(iii) Tertiary Rocks

On the north east share of the Harbour, and south of it,

a sequence of up to 700 feet of Tertiary non marine sediments

occur5. These comprise gravels, sandstones, mudstones and lignite beds.

Some of the mudstones are highly pyritic.

(iv) Igneous Rocks

(a) A small intrusion of pre-Ordovician granite occurs

at Mt. Darwin. This is nat related to the much larger Devonian

Heemskirk granite to the north of the area. Although the larger

granite is mineralised, the small body is not reported to be so.

(b) South-west of the Harbour, and outcropping up to the

shoreline, occur a series of irregular serpentinised ultrabasic

intrusiv,ef;,.rj)ughly aligned south westerly. These are probably

contemporaneous with the ultrabasics in the Zeehan region which
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are thought to be Cambrian in age. In the Zeehan bodies, copper­

nickel occurrences are reported, but little is known of these near

Macquarie Harbour. Again, recent exploration data relating to these

will remain confidential to the B.H.P. Company, who hold title

over them.

EXPLOR,\T I CN AH4S

It will be seen from the foregoing that the hinterland

could act as a source of both base metal and heavy minerals, and

that sufficiently energetic erosional and transporting mechanisms

are active on this source. The exploration target thus resolves

to establishing whether the Harbour acts as a net concentrator of this

widespread dilute supply•

This concentration could be by way of two differing

systems:

(1) In deep still parts of the bottom, chemical or

biochemical agencies could extract and fix base metal ions in the

sludges. On present knowledge this action could occur in at least

three ways:-

(a) Attachment of base metal ions to clay particles;

(b) Digestion of base metals from sulphide grains

and other habits by bacteria, and subsequent

death of these bacteria•

(c) The precipitation, as metals, oxides or sulphides,

of base metals in. the highly reducing environment

created by anaerobic bacteria.

(2) . In active areas, and near river fans, heavy mineral

concentration could occur.

Overall, it would provide most promise if the harbour was a

net shedder of sediments. In this case the sands and silts lost to

the sea would be analogous to a sifting out of the gangue and country

rock of the primary deposit. This appears highly unlikely from a

consideration of the Harbour's present floor shape. However, consider­

ation must be given to the total Pleistocene and recent history of the

Harbour, including its various eustatic states, and in this total

picture net shedding seems possible. Study of this relationship,

although somewhat hampered by lack of research in this area, is being

kept in m).tld.
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The targets then can be tested by geochemically mapping

the bottom sediments and by testing the heavy mineral content of

the various sediment types.

The initial programmes must determine whether the hoped

for elements and minerals are in fac t reaching the Harbour. Thus

a fairly exhaustive process of geochemical scanning is involved.

D.' ARTIFICIAL FACTORS

(1) fyritic tailings from the Mt. Lyell Mine

The Mt. Lyell field opened in 1883, and since that time,

waste and tailings from milling operations have been dumped into

tributaries of the King River, via which a very large amount of

fine pyritic material has been fed into Macquarie Harbour. About

30 million tons are estimated to have been supplied to the

Macquarie Harbour sediments in this way.

The Harbour sediment studies at present under way will

determine whether this artificially supplied material has remained

at, or near the King River delta fan, or whether it is disbursing

to other parts of the Harbour.

.'
This is an important question, because the Harbour

sediments elsewhere have relatively high pyrite content and give

geOChemical results which constitute significant anomalies if they

are natural.

(2) The Crotty Line

This derelict tramway was constructed late last century,

and runs from Linda to the Kelly Basin, where for a short period in the

early history of the field, bulk ore was loaded. Ballast and spillage

material along the line includes pyritic material, and occasionally

rich sulphide ore, particularly bornite. Since this line runs parallel

to the Nora and Bird Rivers for some eight miles, it is probable that

artificial contamination of these streams is occurring. The extent

of this effect needs to be checked, because the streams feed into

the Kelly Basin, where SOme samples have yielded significantly high

copper values. A geochemical orientation programme has been completed

in this area (see report, W.D. Roots) and further work has been initiated

to try and clarify the relationship between the Crotty Line and tbe Kelly

Basin copper values.

These tHO effects should be kept in mind as a possible
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influence on the following results.

is designed, amongst other purposes,

of these contaminating factors.

E. BATHYMETRIC PROFILES

889007

The current exploration work

to examine fully the influence

•

•

Profiles based on British Admiralty Chart No. 1629 are

shown on diagram No.2. Locations of the profiles are shown on

location map No.3.

The profiles show the trap-like nature of the central

part of the harbour and reveal the deep holes occuring between

Strahan and the harbour entrance.

It is 'apparent that all but the finest sediment is now

retained within the harbour and that areas of heavy mineral buildup

are most likely to be located along shore lines and adjacent to

river mouths.

The presence of raised benches around the harbour shore

line suggests that old sand banks in the above locations may have

been reworked at least twice with consequent enrichment of mOl:e

robust grain types.

F. SAMPLING

Apart from geophysical aspects, the complete exploration

programme depends upon sampling, and therefore upon sampling

procedures.

Three sampling tools have been used,namely - bucket,

dredge and corer.

Bucket and dredge take only a shallow, and therefore

recent, sample of the harbour floor sediments.

In, order to reduce contamination by the effluent from

the Mt. Lyell mine, and also to average the effects of local facies

changes close to stream mouths, most sampling has been carried .O'lt

with a corer capable of taking a four foot core.
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Except in locations close to the King River mouth, this

length of core should reduce contamination effects to a negligible

amount.

This four foot corer will not be suitable for all testing.

or for correlations of seismic information, but for initial heavy

mineral analysis a 4 ft. sample is adequate.

G. EXPLORAT ION PROGRAMME TO DATE

STAGE 1

(1) SAMPLE TREAThlENT

•
Thirteen samples were taken from locations marked on map

No.3, by nUlllbers Al to All and Cl. C2. Samples Al to. All were bucket

samples. Core samples Cl and Cl were not taken by us, but are from

small sections of core made available to the company by Pickands Mather.

(2) RESULTS

Results from Stage 1 are given on the next page. and also

in the attached result chart.

(3) COMMENT ON RESULTS

These results confirm that traces or small concentrations

of both heavy minerals and base metals are present in the selected areas.

They raise the question of the mineral, size, and specific gravity

location of the elements shown.

from samples

liberation.

in brackets.

The percentage heavy mineral content was determined

after pulverising and centrifuging to provide total

Recoveries by free settling after pulverisation are sho.m

These heavy mineral separations are interesting in that

the results derived from T.B.E.gravity and· T.B.E. centrifugal separaUoos

are so different. Examination of the iron and pyrite-rich King River

sediments indicates that a heavy mineral content of between 1.7% and

3.72% (Gravity Method) is not acceptable. The CEntrifugal method gives

more reasonable figures around 17% and these figures have been used in

preference to the gravity method results.
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RESULTS

Sta!':e 1

~

X Ray Fluorescense Scan
% Heavy Atomic Absorption

Sample No. Mineral ::> l% 0.1% - 1% 0.01% - 0.1% Trace Analysis (for copper)

King River 1000 yds Al l7.67 (L 76) Fe Ba Mn, Sr, Rb, Zr, Pb 1 % Cu - 0.066

King River 500 yds - Coarse A2 17.58 (3.72) Fe Mn, Ba Sr, ab, Zr, Ti !'b 0.070

King River 500 yds - fine A3 N.A. (3.38) Fe Mn, Ba Sr, ab, Zr, Ti. Pb 0.087

PhHl.tp Island A4 4.88 (1.21) Fe Zr, Ti MIl 0.004

Kelly's Basin Interior C AS 5.20 (2.Eil) Fe Sr, Rb, Zr, Ti, Ph, Br Mn, 1 0.012

Kelly's Basin Interior F A6 Tr. (2.56) Fe Sr, ab, Zr, Ti, Ph, Br, Ba MIl 0.055

Kelly's Basin Harf C A7 6.69 (2.42) Fe Zr Sr, Rb, Ti,,, Pb, Br, Ba Mn 0.012

I\eJIY'R B.<-ts i!~ Harf F A8 9.80 (2 .88) Fe Sr, Rb, Zr, Ti, P\> , Br, Ba Mn, 1 0.025

Birch InlQt Channel A9 5.70 (2.03) Fe Sr, Zr, Ti, Pb. Sr Rb 0.003

Birch Inlet Interior AIO 3.<.1 (3.22) Fe Sr. Rb, Zr, Ti, Pb, Sr, Ba, Nb MIl 0.027

Se ttlement Island All 5.61 (3.03) Fe Sr, Zr, Ti, Pb MIl, Br 0.004

Core Sample Cl 18.16 (4.7Z) Fe Sr, ab, Zr, Ti, Ph, Bn. Sn 1

Core Sample C2 N.A. N .A. Fe Mn, Sr, Rb, Zr. Ti, Pb

.



On this basis the heavy mineral content of the harbour

sediments generally is much higher than usually expected in

stream sediments, although normally the gravity method is used

to obtain the value.
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Many grains have oxide coatings and a study will have

to be made of the effect of heavy coatings on the specific

gravity determinations.

A further discussion of these results in association

with Stage 11 results occurs later.

STAGE 11

(1) OBJECT OF STAGE 11

To determine the physical nature and composition of

sediment entering the harbour from streams.

(2) SAMPLE COLLECTION AND TREATMENT

94 samples were collected by coring to a depth of up to

four feet across major stream mouths and along shores adjacent

to interesting geological outcrop.

Samples were bagged, or retained in plastic core

liners.

These were split, physical. descriptions recorded and

then submitted to Warman Equipment International Limited for

analysis along the lines of the correspondence on pages :a, band c.

The basis suggested was not followed in that X.R.F. ared

A.A. scans were made on 25 s&~les chosen at random rach~~ tha~

reprE!sentative of all environments as outlined in the c )rres?Dndence.

The actual results submitted follow on pages ~to

i"""" ~

H• RESULTS - STAGE I !'ND STAGE I I

STAGE 1

X.R.F. and A.A. analyses, together with heavy mineral

percentages determined by the centrifugal method, are shown in

the attached result table.
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\VAR\JAN EQUIP;\JENT (INTEH1"\'ATIONAL) LTD.

MANUFACTURERS DISTRiBUTORS

.,-"t.f..GPAMS & C"'':>!..f.S

"~\iAr<MANCO' S,'c.",!:: t

TELEX AA2C7f1

RESEARCH & DEVELOPMENT DIVISION

,\;:>,A~"'D""

~i 3>Ji 2C':',.

O,FICS 6. WOPl\S

'8-26 DI:::~s"", ,".Vi:NUE::

AHTAR'-lOtl

SYDN!:::.Y

N£Vi 50:"11-: W"'I.-ES

RAAS:RC.
70~6368. 1st October, :.970.

• Sydney Geological & Geophysical Services Pty. Ltd.,
74 Pitt Street,
SiDNEY, 2000.

Dear Sir,

ATTENTION: MR. ~AVID ROOTS.

RE: TEST;IOJ<K - NUn SA~!PLES.

We confirm receipt of 94 samples for testwork and confirm our
discussion on testwork procedure as fellows:

2. Weigh remainder of sample and wet scre~n on 200"mesh B.S.S •

1. Thoroughly mix sample and split out representative samples
for moisture determination and hE;ad sample (100 gl"C!ll1S).

• 3. Settle undersize, decant clear liquor and retQin !"~mQi.nder

as a slurry sample.

4. Dry oversize and weigh.

5. Dry screen portion of oversize and weigh fractions
(N.B. If amount of oversize is small the total sample may
be used for screen analysis and then the fractions recorrillined
ror further work).

6. Do heavy liquid separation on plus 200 mesh fraction using
tetra~romoethane at 2.91 S.G.

7. Wash, weigh <lOd retain light fructions.

8. Wash and "~eigh heavy mineral fraction and split 50,50.

9. Separat'e one: half of- heavy mineral on Frantz }iognetic
Separatorro give three fractions of low t mediu~ end high
magnetic suscep'tibili ty,.
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10. Use other half of heavy mineral fraction to determine copper
by Atomic Adsorption method and provide a semi-quantitative
scan by X-Ray Fluorescence method for Pb, Zn, Ag, Au, 'Sn, W,
Cr, Ti, Zr, Nb, To, Ni, Pt, rare earths etc.

II. Use head sample from (1) for fine assay for Ag, Au and
Plo:tinum Group.

Charges for the above "ark are as follows:

•
Stages 1 to 9

Stage 10

Stage 11 ..

$18;00 each less 10% quantity discount $16.20 each

$17.00 each nett.

$12.00 each nett.

•

We trust this meets with yo~r approval.

Yours, faithfully,

WARMAN EQUIPHENT (INTERllATJ:ONAL) LTD•

•.• • o 0 ..

ROGER A.A. SMITH.
Chief Mineral Engineer •
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6~h October, 1970.

Wannan Equipment (International) Ltd.,
24 Dickson Avenue,
A1O'ARI10N. N•S•W•

Attention );«Jger A.A. Smith

Desr );«Jger.

We would like you to proceed immediately to process the 94 samples
which we have delivered to you through stages 1 to 9, see your letter 1st
Oc tober 1970.

We would also like stages 10 and 11 carried out on the following
sample nu1cl>ers - 6, 15; 25, 28, 30, 31, 37, 41, 47, 51,''56, 61, 66, 72, 81,
96, 98, lOa, 112, 118, 123, 158, 167, 168, 170, and 190.

We thank you for your suggested modifications to our flow sheet
for these mud samples and we would look forward to hearing the results of the
work shortly•

Yours faithfully,

(,<IS) ~.
/\JV\~_~

w.n. ROOTS.
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Note: These analyses were ma~e on whole mud samples,

unseparated in any 'Way.

STlIGE 11

X.R. F•.and A.A. analyses, grain size analyses, and

heavy mineral Percentages determined on the -10 to +200 size

fraction only are shown in the attached results (pages 8a to 8g).

These results for the 25 samples analysed are also shown in the

attached result table.

Note: Comparison between the Stage 1 results, ,vhich

are from whole mud samples, and the Stage 11 results, which

are from a very small fraction of the whole mud sample, should

only be made in the light of these treatment differences .

J. PHYSICAL EXAMINATION OF STAGE I I SAMPLES

A physical examination of Stage 11 samples has been made

and the results are tabled on pages 8h to 8 o.

Colour, size range, smell, humic content were noted·and

listed. The size analyses from the contraCt labo~atorj and this

visual examination do not always agree due to the 'difficulty in

estimating the silt and sand size content of these generally thick

tacky muds.

The visual descriptions have been corrected by the size

analysis from the contract laboratory and used to plot the

sedimentary zones shown in map No.4. Not all areas of the

harbour are covered as the Stage 11 prograll)1lle was in tended to

reveal sediment supply information only.

This map will be superceeded and extensively upgraded

when the results from the current Stage 111 bathymetric and

sediment sampling programme are interpreted.

Condensed physical descriptions of those samples which

have been analysed by the contr<l,ct laboratory are included on the

resul t table.

J. DISCUSSION OF SEDIMENT DISTRIBUTla~

The overall picture within the harbour is one of deep

euxinic. ~asins containing fine muds and oozes, grading up through
,',.:.~,-~,... ,.:__ .. ,

~lT'~;lbrted silty-sandy sediments at depths of less than 30 feet

to pebbly - coarse sandy beached and rocky head lands.
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WARMAN EQUIPMENT (INTERNATIONAL) LTD.

RESEARCH AND DEVELOPMENT DIVISiON

LABORATORY REPORT
No. 70/A4015

EVALUATION Of ~IUD SAMPLES

•

LABORATORY SAMPLE t-.jo (s).:

SAMPLE SUBMITTED BY:

DATE RECEIVED:

QUANTITY AND DESCRIPTION:

SAMPLE MARK:

OBJECT OF TESTWORK:

SUMMARY OF RESULTS:

·...

.....

·...

·...

·...

•.• 0.

·...

8152

Sydney Geological & Geophysical
Services Pty. Limited,

74 p itt Street,
sYDNEY. 2000.

1st October, 1970.

95 ~l\1d Samples

As indicated on the attached sheetso

To perform test work as set out in
our memo dated 1st October, 1970.

See attached lists:

AGW:SH 71-1110.
1st March, 1971.

It islmportont to note that the results reported hereltl refer only to the ~amp!e tested. Although fo the beet of
ourkno.... led~e th~ iitformc.tion conveyed by this 'report is correct, nc legal responsibititywill be accepted for its use.
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WARMAN E:QUIPMENT {INTfiRNATIONAU 1-TO.

LABORATORY REPORT...70/A40l.5•...

Introduction.

PAGc_ .z., .

•

•

A total of ninety five samples of mud were received on 1st October, 1970 for
evaluation as a source of minerals. The scope of the work was as outlined
in a memo from our Mr. R.A.A. Smith on the above date, with the following
exceptions.

1. Only twenty-three of the samples were SUbjected to chemical analysis as
set down in point 10 of the above memo.

2. No samples were submitted for Fine Assay for Silver, Gold and Platinum
group as set down in point 11 •

Procedure.

~art A - Phys~~-!esting.

Representative samples were taken and portions set aside for moisture
determination and sizing analysis.

Material less than 200 mesh was separated and the oversize was subjected to
heavy liquid separations using Tetrabromoethane as the medium.

The heavy fraction from this operation was then separated into fractions of
low medium and high magnetic susceptibility using a Frantz Magnetic Separator.

Table 1 contains a summary of the results obtained.

Magnetic Separations were conducted at 0.01 amps, 0.5 amps and 2.6 amps (max)
using the Frantz Iso-Pynamic Separator. Less than 0.005% is recorded as 0.00%•

Finally the magnetic fractions for each sample were combined and a selection
of samples of the heavy minerals submitted for chemical analysis.

. ... ./3.
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WA~M"'N EQUIPMENT ONT!iRNAT10NAL) LTD.

LABORATORY REPORT.__ ]Q/,4,1Q15._ PAGE;.__ ._...._..J •..... _

TABLE 1.

SYD~~Y GEOLOGICAL - TABLE OF TESTWORK RESULTS

I I
I .....t.
,I !,,

+10
SAMPLE
IDENTIFICATION

---r---......-·
SUI. DEL .-; ,'1T.I;::SOLlDS )Si~T. HEAVY MIN. %WI'.DISTRIBUTION EM MAG.FRCTI

~10:::'2:Y) r':20'J I "S IN REL. IMAGS ;,-,flGS MGS INON-
______-+- , 1 1REC' D. ~10+200r-rRIM• SEC. ;TERT~_MAGS.

1 ' 0.0 195.9 I 4.1 178.9 1.60 I ~.~4 10.40 62.65 10.44 : 26.511
2 II 0.0 /95.7 I 4.3 76.0 0.55 0.53 0.00 ' 59.57 12.77 127.661
3 0.0 160.2 I 39.8 1'50.0 0.57 I 0.34 0.00 I 45.00 127.50 127.501
" 0.0 138.4 ,61.6 30.0 0.56 I 0.21 0.0[) I 25.00 b25.lJO 150.001

.5 1I 0.0 I 7.2 192.8 27.0 0.50 I 0.03 iCLIENT/RETAINE H.M. Sr\MPLE
6 0.0 179.6 I 20.4 1

1
80 • 0 0.25 I 0.20 I0.00 ~ 47.06 118.38 I' 34.56

7 I 0.0 179.2 ,20.8 72.0 0.47, 0.38; 1.39 65.97 20.83 i 11.81
8 , 0.0 ; 37.2 I 62.8 128.0 0.43 I 0.16 INOT SE MATED. I
9 I 0.0 190.3 I 9.7 , 72 •0 0.48! 0.43 0.60 146.39 31.93 ! 21.08

10 I 0.8 I 23.7 75.5 : 35.0 0.16 i 0.04[1.1 11.1 122 • 22 • 55.50
11 I 9.8 176.7 13.5 184 •0 1.23' 0.94 O.• 00 52.14 22.22 125.64
12 , 0.2 .4'1.9 51.9 :43.0 0.20 I 0.42 -1.12 : 39.33 131.46 128.09
13 I 0.0 \ 16.8 83.2 ',28.6 1.99 I 0.33 0.00 ! 16.67 10.00 i 83.33
14 ,78.9 ',16.8 4.3 82.4 3.69 0.6210.00 I 80.00 : 4.44 '15.50
15 111.3 65.1 23.6 \67.0 1.88: 1.23 .0.00 ,79.43 '117.14 I 3.43
16 ,18.4 : 67.2 14.4 ,'57.0 1.01' 0.68 :~.51 i 73.33 5.;~, 120.~2
17 156.5 i 31.7 11.8 84.0 2.17 0.69 IJ.23 I 90.32 1 4 ••A I 1.01
18 0.0 181.1 18.9 160.0 1.46 1.19

1
0.74 181.48113.33 14.45

19 I 0.0 50.0 50.0 ,56.0 2.23 1.11 0.52 I' 59.68 112 •57 ! 27.23
20 58.6 I 31.3 10.4 180.0 19.92 6.2.4 '0.48 \ 97.62 I 1.90 I 0.00
21 6.1 '88.0 5.9 175.0 4.62 I 4.06 10 •50 88.50 I 4.00 7.00
24 47.9 35.6 16.5 i73.0 I' 1.21 0.43 : 0.00 ! 75.00 : 8.33 i 16.67

-.'.2256 7.7 76.5 15.8 ,47.0 0.49 I 0.37 iO • 68 I 50.00,124.66 1 24 • 60

0.0 96.6 3.4: 66.6 I 0.56 I 0.54 ,2.94 44.11 23.53 129 •42

27 43.8 52.8 3.4 180.0 ,36.13 I 19.08 I' 0.60 I 91.80 3.50 I 4.10
28 0.0 I 99.4 0.6 j 77.0 0.20 0.20 0.00 74.80 13.40 11.80
29 37.3 I' 59.4 I 3.3 \80.0 0.75 i 0.45: 1.72 87.12 9.44 I 1.72
30 I 0.0 99.7 ,0.3 178.0 0.'12 I 0.42 18.60 55.00 26.80 I 9.60
31 0.0 196.3 ! 3.7 ,75.0 I 0.51 I 0.49,0.50! 60.40 16.90 ,22.20,
32 0.0 , 93.4 I 6.6 : 80.0 I 0.83 I 0.77 1 0 •40 I 60.80 114 • 80 I 24.001
33 0.0 199.5 0.5 175.0 I 0.61 I 0.6110.00 I 67.20 15.60 i 17.201
34 0.0,98.5 11.5.77.0 :0.32,0.321°.00163.2°118.';0118.401
36 0.0 92.5 I 7.5 I' 56.0 I 1.06 " 0.~8 1 1 • 90 6.70 25.20 16~.2U I
37 0.0 99.5 ,0.5 76.0 I 0.50 O.~O i a.oo 56.30 116.;;0 2~.90
38 0.0 99.5 I 0.5 117.0 1.22' 1.22 0.00 ,73.30 6.70 20.00
40 0.9 59.3 I 39.3 36.0 I 0.34 0.20 3.70 Ii 40.74 11.11 '44.45
41 0.0 17.8 ,82.2 J 33.6 ,0.55 O. 10 0,00 80.00, 0.00 20.00
42 2.5 37.4 I 60.1 123.8 i 2.53 0.09' 0.00 I 55.60 111.10 1 33 • 30

43 0.0 84.4 ,15.6 172.5 ! 0.63 0.54 10.00 32.50 i 15.70 ! 51-30
44 0.0 99.0 i 1.0 '172.9 I 0.36 0.3610.00 I 54.10 14.80 31.10
45 0.0 99.0 I 1.0 77.2 0.30 0.29 I 0.60 I 55.80 17.00 26.60

i I I l I
I I i I

I ! f
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15.0C
16.70
50.00'
10.201

I

I
I
I 37.50i 30.80,
I 33.30
I 25.00

!1.40
10.00

: 22.101
: 43.501
: 7.09'
! 31. 70

"

49.40
35.64

i 9.70
1 23.00

7.10
9.20

13.10
14.90
12.30

! 12.50
j 19.40
: 12.50
110• 70

1 18 • 50
137 • 50 ,
: 22.00 I
10. 901
I O. 60 I
i O. 801
13. 10
! 30.60

111.50

I,

1

72.50 12.50
66.60 16.70

'2~.OO 25.0Q
71.20118.60
62.50 0.00
61.50! 7.70

1

50.00 116.70
71.40 3.60

150.10 ; 9.GO
12.50 : 75.00
63.60114.30
3~.60 121.:0
70.49 J 15.07
55. 9°IID.80

1

36.90 112.60
50.53 12.23

1

73.20 I 7.80
I 65.60 1 9.00

1

71. 50 I 9.30
78.80 6.70

I 75.40 11. 50
173.20 10.40
171.78 14.80
175 •00 12.50
I

1

55 • 60 25.00
60.00 27.50

I '18. 60 3. 60
159.30118.50

37.50 12.50
62.00 15.00
\"4.40 4.30

,90. SO 8.60i 62.30 13::.30
,60.80 I29.J.f)
I 51. 00 17,.1-0I66.80 I 21. 30

I
1

I

I 0.40 0.00
I 0.03 0.00
I 0.01 0.00
I 0.21 0.00
I 0.06 0",00

I0.15 0.00
0.07 0.00

I 0.02 1 0 • 00

3.94 \38.90
0.15 2.50
0.14 0.00
0.05 \2.20
1.44 0.75
11. 92 11 • 60
12. 78 11.10
19.59 i 1. 60

3.21 '1.9.30
9.23 2.40
3.06 12.10

5. 35 5.30
O. 24 0.00
0.18 I 1.50
0.16 I 1.20

10.17 0.00
!0.11 10.00
11.69 :0.00

0.27 17.10
0.05 13.70
0.02 12.50

I
, 0.18 1.00

3.71 0.40
0.800.00
2.73 3.60
4.99 '1.00

0.20 11. 00I0.4' 0.40

I
I

32.5 [ 60.0 0.59
87.8 !38.0 0.28
88.5 32.0 0.10
66.1 ,27.0 0.61
88.6 I;~:~ 0.51
20.0 0.22
68.7 25.0 0.24
95.6 17.0 0.35
60.0 20.0 12.1.3
91.4 26.0 1.80
63.9 142.0 0.39
78.0 /30.0 0.22
18.6 83.0 1.79
16.4 92.0 14.26
40.2 87.0 21.37
6.6 80.0 22.54

14.7 82.0 3.82
6.2 80.0 J 9.84,

20.1 82.0 ! 4.07
24.3 75.0 7.58
18.3 65.0 I 0.30
29.5 l57.0 0.27

160.0
,

53.1 0.35
34.6 165.0 0.26
52.2 50.0 0.23
31.3 64.0 2.58
27.1 24.0 3.77
4.1 \73.0 0.06
5.1

1
74

.
0 0.03

5.5 75.0 0.19
15.4 ,68.0 4.38, 24.0 FO'O

I
3.91

61.8 160• 0 15.58,

I
52.9 162 • 0

I
18.66

1.3 173 • 0 O. 21

I
22.1 70.0 0.. 61

I

67.5
12.2
11.5
33.9
11.4
65.6

\

31.3
4.4
32.5
8.6
35.3
22.0
80.9

\
83.6
59.8
86.9
83.8
93.8
75.3
70.6
80.1
67.2
45.6

1

65.4
46.4

,65.7

I ,.2
79.6

I~~:;
139 • 8
, 20• 5
i 17.5

1
26.8

. 98.7
1 7 1.9

I
I

0.0
0.0
0.0
0.0

I 0.0
,14.4
I 0.0

I0.0
7.5

! 0.0
I
, 0.8,
I0.0

0.5
I 0.0
\ 0.0!6.5

1

2.5
0.0

\ 4.6

1

5.1
1.6

I 3.3
i 1.3

1

0.0
1.4

I 3.0

'

165.7
16.3

114 • 2
I 0.0
:t4 • 8
I 55.5

20.7
20.3
0.0
6.0

57
58
59
60

63
64
65
66
67
69
70
72
73e;;
76
78
80
81
82
83
84
85
86
88
89
91
92
93
94
95
96
97
98
99

i

% souds % !IT,-!.!g;:!. M~:.SAMPLE SIZE DIo,'T. % 1'5t ...1: wr. DISTRIBUTION HM MAG. FR:
IDENTIFICATION : -r-------+10 -10+200 _20e AS IN IN MAGS MAGS I 1-lAGS NON-

i I REC'D. -10 +200 HEAD PRIM. SEC. TERT. MAGS.

I !78.4
I

46 0.0 82.9 I 17.1 0.32 0.27 2.70 51.40 8.10 37.80
47 I 0.0 96.8 3.2 76.2 0.09 0.09 0.00I I I 60.00 14.30 25.70
48 I 0.0 86.2 I 13.8 172

• 3 0.27 0.23 I 0.00 71.10 11.10 17.80I I I I49 I 0.0 90.0
\

10.0 70.0 0.66 0.60 I 0.00 75.50 I 7.50 17.00
50 0.0 99.3 0.7 !74.9 I 0.77 I 0.76 I 0.00 I 7.10I 87.40 5.50 I
51 0.0 I98.5

,
1 •.5 0.85 , 0.84 I 5.90 68.30 I 7.60 I18.20I

73.6

I I.52 0.0 96.9 3.1 74.2 I 0.70 0.67 1.30 65.40 11.50 21.80
53 0.0 I

98.7 1.3 69.8 , 0.49 0.48 12.30 1 43.90
1

24.20 I 19.60I I I
I I54 0.0 90.1 9.9 178 • 0 0.30 0.27 I 1. 80
,

12.70,
I I

74.60 I 10.90
55 0.0 32.2 67.8 i22.5 0.89 0.29 I 0.00 66.70 I 0.00 I33.30
56 0.0 84.3 15.7 0.81 I 0,68 I 83.30 ' 8.60 8.10, 80 •0

I 0.00
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01
01
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o
o

DIST.%Wr. --J %SOLIDS %1'17. flEAVY in.!'~ ,.:&l!!..:- VI STRIBUTJ..Qll.1JM. MAG
-10 +ZO() I -200 , AS IN~IN MAGS rv,cs MAGS NON_I I REC'D. -10+200 HEAD PRIM. SEC. TERT. MAGS

I I--
II

28.9 i 49.8 "-f3.0 0.28 0.08 0.00 ?7 .10 8.60

I
14.3

15.5 ) 30.6 80.0 1.94 0.30 0.40 36.50 57.10 6.0
70.1 I 29.0 70.0 I0.70 0.49 0.40 43.20 42.90 13.5

I
31.0 I67.0 , 62.0 0.12 0.08 0.00 65.90114.60 I 19.5

4.5 I 95 .. 5 35.0
,

0.12 0.01 20.00

I
40.00 30.CO I 10.0I

I1.8 I 9802 , 37.0 0 .. 33 0.01 5.90 5.80147.10 I 41.2
21. 7

1
78

•
3 I 37 .. 0 0.37 0.01 3.90 54.90 33.30 I 7.9I I

I .. I

100 I21.3
122 153.9
123 0.9
16e 2.0
179 0.0
187 0.0
190 0.0

SAMPLE' I SIZE
IDENTIFICATION I +10~~

I

TOTAL OF 95 ~WLES LISTED.

--e_--------

PART B - CHEMICAL ANALYSES OF HEAW MINERAL FRACIIONS

1. Geochemical type analyses were performed on twenty-three of the heavy
mineral fractions using ato~ic absorption methods for Copper, Lead and
Zinc.

•
SA.~lPLE

1
15
16
18
19
20
21
27
29
72
73
74
75
76
78
80
81
88
94
96

97

123

PA."TS PER MILLION

COPPER LEAD ZINC

61 52 89
168 79 257
197 64 301

103 83 282
113 60 206
163 128 353
120 67 320
84 41 154
139 83 212
364 157 331

3555 60· 347
2388 45 150
4219 III 593
1532 944 2794
1632 67 371
2816 865 1664
3656 514 1664

246 509 243
209 34 110
950 52 315

549 113 281
360 63 433 •...... /6 .•286 63 293
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•

X.R. F. Scans ror Heavy elements were performed on twenty-three samples. ('if)
The results are summarised on a separate sheet.

The following coding has been used:

N.D. = not detected

+ = greater than

= less than•
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No. Colour Humic Description (Particle Sizes, etc.)
H2S Mica Relllarks

1 Med brown No Well sorted sand, lllajority 0.3 m.m. range O.lm.m. to fine
sand. L L

2 Med brown Well sorted sand, O.lm.m. to 0.3 m.m. L

3 Med grey brown H Sample 50% leaves and rest majority is fine grey sand well
sorted, average 0.2 m.m. Sand has high lithic content.
Some mud is suspension.· H

High mud content ~u sus~ensio", rest silt, average size O.lm.m. L

Majority mud and silt, mud in suspension, silt average size
0.1 m.m. L

Sand average 0.5 m.m., some larger angular lithic fragments, some ­
rounded quartz grains.

L

L

L

L

L

H

L

LSand well sorted, majority 0.3 m.m.

Mud sample majority in suspension, 10% fine sand in wash.

Majority is mud in suspension, wash contains small percentage
fine silt.

Majority is mud in suspension, 10% fine sand in wash.

Fine silt and mud in suspension, majority sand range 0.3m.m.
to 3m.m., larger grains coated. L

High mud and silt content, sand particles to 1 m.m.,
average 0.3 m.m.

10% mud in suspension, rest well graded sand average 0.1 m.m.
15% to 2 m.m.

L

L

L

L

L

L

L

H

4 Choc. brown

5 Black

6 Black-brown

7 Choc .. brown

8 Black

9 Black

10 Choc. brown

11 Lt. brown

12 Dk. brown

13 Black



No. Colour Humic

•
Description

- 8 i -
•

Mica Remarks

14

15

16

17

18

19

20

21

22

(1) 22

Lt. brown

Dk. brown

Dk. brown

.!'led. brown

Choc. brown

Black-brown

Med brown

Dk. brown

Black

Grey-brown

H

M

M

L

L

Mainly fine silt, little mud in suspension, average O.1m.m.
Some quartz pebbles to 1/2"

Sample mainly silt to fine sand size, some larger grains
1.5 m.m. - 3 m.m. rounded quartz.

High mud content, mostly fine silt, some sand to 0.2 m.m.

Some mud in suspensio~,. majority fine sand size 0.1 m.m•
some shell fragments.

Generally silty mud, some fine sand size with lithic grains
few larger angular grains 5 m.m. x 2 m.m.

Mud and silt mainly some sartd to 0.2 m.m. few larger
patticles to 3 m.m.

Some mud, bulk fine sand containing well rounded quartz
pebbles 1/4" to 1" Siltstone fragments to 4 m.m.

Some mud and silt, majority sand, fine sand size to 3 m.m.
20% quartz, platy grains and lithic

Fine mud in suspension.

Quartz and lithic fragments to 4 m.m. Some larger slightly
romlded to 3 c.m.

L

L

L

L

L

L

H

L

(1) 23 Lt. brown L Majority well sorted coarse silt and mud, 5% fine sand size.

24

25

26

Choc: brown

Dk. brown u

No sample

10% mud in suspension, rest well sorted fine sand about 0.2 m.m.
some angular quartz and rock fragments. H

Some mud in suspension, majority sand size 0.2 - 1 ill.m., lithic
few angular quartz grains to 2 m.m. L L



No. Colour Humic

•
Description

- 8 j ..
•

H2S Mica Remarks

27 Ned. brown L Small percentage mud in suspension, majority quartz pebbles
5 m.m. - 1", some greenish stones to 1,", siltstones,
smaller grains black coated and furriginous, some quartz
sand and black grains sand size. L L

28

29

30

31

32

33

34

35

Lt. brown

Med. brown

Lt. brown

Lt. brown-black M

Ned. brown

Med. brown

Med. brown

Well sorted IIDderate sand to 0.3 m.m.

Coarse pebbly beach sand, lithic and angular.

Well sorted sand to 0.2 m.m.

Majority sand grains to 0.3 m.m., some lithic fragments
to 3 m.m.

Well sorted sand to 0.3 m.m.

Well sorted sand, majority 0.1 m.m. ranges to 0.5 m.m.

Well sorted sand, average 0.3 m.m.

No sample

H

L

L

L

L

36

37

38

39

40

41

Black

Med. brown

Grey-brown

Black

Black

H

H

H

Humic content is pp.at layers interbedded, some mud is peat,
majority well sorted sand to 1 m.m.

Well sorted fine sand to 0.3 m.m.

Majority of sample mug in suspension, some fine silt.

No sample

50% mud in suspension and fine silt, 50% well sorted sand
to 0.1 m.m.

Fine mud in suspension, majority fine silt to sand size 0.2m.m.
\-Jell sorted.

L

H

L



No. Colour Humic

•
Description
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Mica Remarks

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Choc. brown

Lt.grey, brown &
black grains

Brown

Black, brown

Brown

Med. brown

Black, brown

Med. brown

Grey, brown

Light brown

Light brown

Med. brown

Grey, brown

Brown, grey

H

L

L

H

H

L

L

L

L

H

Humic content sticks and leaves, rest fine silt to sand
2 m.m. mostly lithic and angular.

Some mud, average light grey sand 0.1 m.m., some grains to
2 m.m.

well sorted sand mainly 0.2 m.m., some grains 0.3 m.m.

Well sorted sand, average 0.2 m.m., occasional grains to 2 m.m.

Humic content, many small hairlike roots, some silt, mud in
suspension. Mainly sand well sorted to 0.2 m.m.

Well sorted fine sand size 0.1 to 0.5m.m., occasional
grains to 2 m.m.

Humic, many hairlike roots. Some mUd, silt to coarse sand
to 4 m.m., mostly quartz.

Well sorted fine silt sand to 0.1 m.m.

Well sorted sand to 0.3 m.m.

Well sorted fine sand to 0.1 m.m.

Well sorted sand 0.1 - 0.2 m.m., contains mica flakes to
0.1 m.m.

Well sorted fine sand 0.2 m.m. contains miCa flakes 0.1 ­
0.2 m.m.

Well sorted sand 0.2 - 0.5 m.m.

No sample

vie1l sorted sand to 0.3 nl.lD•• humic - leafy materi"J..

L

L

L

M

M

L

L

L

L

L

M

L

H

H

H

H

H

H



No. Colour Humic

•
Description
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HZS Mica Remark

57

58

59

60

61

62

63

64

65

66

67

68

69

70

Grey, brown

Choc. brown

Choc. brown

Choc. brown

Choc. brown

Choc. brown

Brown

Black

Choc. brown

Red ochre

Choc. brown to
black

Black and light
grey

Black-brown

Black

M

M

M

L

L

L

L

M

L

M

L

Well sorted 0.1 sand, contains mica flakes to 0.1 m.m.

90% mud in suspension, 10% fine quartz sand.

Silty mud in suspepsion, no grains over 0.1 m.m.

Silty mud, majority in suspension, some grains 0.3 m.m. ­
Z m.m.

Muddy silt, majority in suspension, fine silt resid~ with
quartz grains to Z m.m.

Majority in sl,lspension, residl,le fine silt.

Some mud in suspension, 50% black coated grains and angular
quartz grains 1 m.m. - 3 m.m., 40% sand to 0.3 m.m.

Some mud in suspension, majority fine Silt to 0.1 m.m.

Humic leafy material. Majority mud in suspension, rest grains
to fine sand size.

Majority mud 1n Sl,lspension, some rounded pebbles to 1", iron
encrl,ls te d s ilts tone .•

Majority is ml,ld in suspension, small percentage to .fine
sand' size.

HUIllic material is small roots.· and high leaf content, grey mud
in suspension, rest ranges from fine silt to quartz grains
to 3 m.m.

Humic material is fine strands. Majority is fine silt in
suspension. Some sand size grains 0.1 to 0.5 m.m.

Majority is ml,ld in suspension. Some fine silt, occasional
grains to 1 m.m.

L

M

L

L

H

M

L

L

H

L

H

H

L

H



No.

71

Colour Humic

•
Description

No Sample

- 8 m -
•

Mica Remarks

72

73

74

75

76

77

78

79

80

81

82

83

Light rusty
brown

Rus ty yellow
brown

Rusty yellow
brown

Rusty brown

Rusty brown

Mad. brown

Black, brown

Red, brown

Med. brown

Mad. brown

Med. brown

L

H

L

L

H

H

King River Pyrite Sample. Some silt, fine, rest Mad. sand
0.5 - 1 m.m., pyrite in sand. Some black grains.

Some fine silt in suspension, majority well graded sand to
1 m.m. containing considerable pyrite, black grains.

Some fine silt, majority well sorted sand to 1 m.m.
containing much pyrite. Many black grains.

Mainly well sorted sand to 0.5 m.m., some angular siltstone
particles to 4 m.m. pyrite approx. 5% of sample.

Some mud and silt in suspension, rest coarse sand 1 m.m. -
2 m.m., little pyrite in sand, rusty compacted sand particles
to In.

No Sample

King River Pyrite. Rusty brown sand, well sorted to 1 m.m.
contains some pyrite, many black grains.

90% mud in suspension, rest sand si~e 0.2 m.m. to 0.5 m.m.

King River Pyrite. Well sorted sand to 1 m.m. Many large
pieces of wood in sample. Some angular siltstone to 1"
little pyrite.

Some fine muds, silt rusty and pyritic. Some sand, sire
0.3 m.m., also contains siltstone particles with rusty
encrustations.

Humic - 10% of sample is leaves, rest light brown well sorted
sand 0.1 - 0.1 m.m.

50% of sample sticks and leaves. Some mud 10% in suspension
rest washes to light brown, well sorted sand 0.1 - 0.3 m.m.

L

L

L

L

M

L

L

L

L
00
00

L e.o
'':>
~

H ,1



No. Colour Humic

•
Description

- 8 n -

•
HZS Mica

84

85

86

Med. brown

Med. brown

Choc. brown

H

L

L

Humic content ZO% of sample, majority mud and silt in
suspension, residue light brown, well sorted sand 0.1 0 0.2 m.m. L

Majority of sample silt and mud in suspension, residue light
brown, well sorted fine sand 0.1 m.m.-0.3 m.m. L

Silt and sand to 2 m.m.

87

88

89

90

91

Black, brown

Choc. brown

Med. brown

Brown

L

L

H

Majority mud in suspension, with small percentage silt size.

Majority mud and silt, also some lithic quartz and sandstone
to 6 m.m.

No sample

Mostly mud and silt in suspension, few sand size to 0.1 m.m.

Coarse sand 0.5 - 2 m.m., few larger to 5 m.m.

M

L

H

H

92

93

Light grey

Light brown

H Low mud content, majority coarse sand well sorted average 0.5m.m. L

Well sorted brown sand, average 0.2 m.m., some to 2 m.m.

94

95

96

97

98

Med. brown

Light brown

Mustard ochre

Light brown

Black

H

H

M

Sand average 0.5 m.m. also some larger, well rounded to 1 c.m.
some angular lithic fragments.

High mud content in suspension, rest fine sand to 0.1 m.m.,
some pebblel3 to 1"

Some mud and silt, rest sandstone bedrock particles to 1"
some angular quartz.

Mostly mud in .,uspension, 20% sand to 1.0 m.m. few pebbles
to 1" quartz.

Humic-hair like roots. Small mud content, majority well
sorted saull to 0.3 m. m. wi th bi-valves.

M

M

L

L

L L

00
00
~
I,:>
l~

00



No. Colour Humic

•
Description
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HZS Mica

o~
• H

c2

99

100

Hed. brown

Choc. brown

M

L

Humic - hair like roots. well sorted sand to 0.3 m.m.
few angular quartz grains to 3 m.m.

Majority silty mud in suspension, 10% fine sand to 0.1 m.m.

L

L
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Generally, sampling has revealed mapm,le sediment zones

which relate to sediment supply and water en",rgy provinces.

Based on current data, the following preliminary

patterns can be recognised.

Harbour- Mouth. Southerly longshore drift has built up a substantial

bar and dune system which has all but closed the mouth of Macquarie

Harbour. Although no sub-bottom seismic evidence is available,

field observation and air photo geo-morphological observations

suggest that the harbour mouth has been wider and deeper at

some previous time.

The presence of a submarine canyon type structure

adjacent to the present harbour mouth suggests that south

drifting sand is being drained off at this point and that

little, if any, sediment moves south past the harbour mouth. See map 5.

The west stepping nature of the coastal profile "c,uld

seem sufficient reason for the presence of the canyon at this

point. It is likely that at times of lower relative sea level,

the harbour was a ~aj or supplier of sediment to this canyon. This

theory could be tested by a sub-bottom morphology study -of the

Gape Sorell area, and, if found to be sound, would suggest that

the history of the harbour as a sediment trap may only date

from the last major rise in sea level.

Existing charts show a deep depression in the harbou,

bottom adjacent to Strahan in line roughly with the present

King River mouth. This suggests that an additional harbour

mouth may have existed through Long Bay, cut originally by

the King River and now closed by dune encroachment.

The presence of extensive shallow sand bankS at the

western end of the harbour, isolating deep depressions in the

harbour from the sea indicates that the harbour is a collector

of all but the finest incoming stream sediments. (Refer to the

attached bathymetriC cross-sections) Diagram No.2.

Birches Inlet Birches Inlet contains humic muds along its axis,

almost up to the shore line. These muds are modified by humic

sands near streams mouths, particularly at the southern end

where the Sorell River enters. Wave action is generally

subdued and currents weme.
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The environment is ,ideal for euxinic sulphide buildup

but heavy mineral concentration is not expected.

The Sorell River drains Tertiary sediments so that

concentrations of heavy minerals are likely at its mouth.

Kelly Basin The Kelly Basin contains humic muds at its northern

end, and along its axis almost up to the shoreline. There is a

rapid gradation to silty muds, silts, and sands close to the shore

line. The eastern shore is marked by coarse sandy deposits where

the most energetic waves from the harbour refract into the basin

and impinge upon the shoreline.

South East Shore The south east shore of the harbour (from

Birches Inlet to the Kelly Basin) reflects the inter play of

the Gordon River sediment supply and the high wave energy generated

by the prevailing N.E. winds.

This shoreline is marked by a size increase from

coarse sandy sediments in Kelly Basin to quartzite cobbles near

the Gordon River mouth and then by a size decreaset:owards the

mouth of Birches Inlet where the shore is masked ,by , Settlement

Island and Rum Point, from strong wave action.

Below the depth of the strongest wave action, sand bars

have built up around the mouth of the Gordon River.

With increasing water depth away from the S.E shore,

euxinic muds, locally high in silts and sands become pronounced.

Sounding with a greased lead weight has revealed a

clean harbour floor at a position between the Gordon R.iver mouth

and Condemned Island. (Marked Rk. on the Sample Location Chart)

This suggests that the Gordon River scours a path to

bedrock a,t this location. This should be confirmed by the bathymetric

programme at present in progress.

The bed gradient of the Gordon River is very low for

several miles before it enters the harbour. This, together with

its depth (up to 90 feet) and moderate velocity, appears to

select sediments of predominantly 0.1 m.m. to 0.3 m.m. for

transport into the harbour.

:Farm Cove Fa:tlll Cove is semi-isolated from the harbour propper by
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rocky sand banks across much of its entrance. The bottom sediments

obtained so far would seem to have a higher content of silt and

sand size grains than would seem reasonable for this relatively

protected area. This is due to bias in sampling as all the

samples treated so far were cored by hand in shallow water.

At low tides and rough weather all locations would be within

range of energetic surface waves, and the finer muds would be

winnowed out. Deeper areas in Farm Cove are eXpected to be

similar to Birches Inlet, mostly humic muds.

The Southern Harbour Shore, Liberty Point to Rum Point

This shore is lashed by high energy waves whenever the wind blows

from its prevailing direction, the N.E. to N.N.E. As a result a

distinct trend can be observed away from the shore line.

Gravelly-cobbly beaches giving way to 'sparsely covered bedrock

at depths up to six feet in places, then increasing thicknesses

of sand occur at up to 20 feet water depth, after which silt

then mud become predominant. This pattern is locally modified

by many rocky projections into the harbour which ,are bare of

sediment.

The North Shore of the Harbour from Gould Point to Sophia Point

This shore is less active than the opposite shore but has many

characteristics in common. Beaches are pebbly and the near shore

sediments to a depth of some 20 feet are well sorted, fine, grey

brown micaceous sands. Areas of exposed or thinly covered bedrock

were not noted except where rocky projections ,occur•

Beyond the 30 ft. water depth mark, mud is preclominent.

The Central Harbour Axis. As suggested by the flanking shores, fine'

muds with a low silt content are the sole sediment type so far

detected in this area.

Philip Island. A considerable sand bank has been buil t up be tween

the shore and Philip Island. The source of this material is the

Braddon River which enters the harbour adjacent to the island.

The surface sediments on these banks are well sorted fine sands,

with muddy silts more prominent at depth.

Settlement Island. A shoal exists around Settlement Island but

this appears to be a reflection of bedrock shape rather than

sediment bUildup. This may not be true on the eastern side of

the Island, where the bottom contours are smoot~er than elsewhere

around the Island.
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Liberty Point Area The area west of a line drawn north through

Liberty Point shows a marked difference in sediment type. This is

due to the influence of sands entering the harbour from the ocean

due to wind. wave and current action.

No results have yet been processed from this area

except the two cores Cl and C2.

The cores and drilling residues obtained from Pickands

Mather appear to be fine clean sands, (some shelly) and interbedded

black muds. Many are well sorted as would be expected from an

active channeL

Local deep euxinic depressions exist in this area and

these. together with the Pickands }lather samples suggest a history

of facies alternations between active sand banks and euxinic

depressions during the buildup of these sediments.

Swan Bay Sediments in the Swan Bay area are fine euxinic muds

but these have been swept from the bottom at some places between

Magazine Island - Neck Island.

Pine Cove - Lettes Bay Area Sediments in this area are contaminated

by the pyritic effluent carried down the King River from the Mt.

Lyell mine at Queenstown. A substantial delta has been built up

and is extending out into the harbour around the King River mouth.

The fine pyritic muds can be observed travelling for miles and give

the water the appearance of a thick metallic particle soup.

Although the King River delta is held under S.P.L. by

the Mt. Lyell company it should be noted that the fines are carried

well clear of the delta. This may constitute a concentration proc~ss

of economic importance as the recovery of copper from the fines

could well be less efficient than from the run-of-mill average sizes.

Analysis of Stage III samples will test this theory.

There is a deep depression in the harbour floor adjacent

to Strahan which could well be a repository for much of this fine

materiaL
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Patterns can be detected in the dist~ibution of metallic

elements a~ound the sho~es of theha~bour.

A reasonable cor~elation can be made between source ~ocks,

with thei~ associated mine~als and metallic elements, and the

locations sampled in the harbou~. Concentration of elements can be

related to the size range sampled and the sampling location relative

to stream mouths, depth of water and, generally energy considerations.

The comparison of analyses from whole mud samples with

those from heavy mineral concentrates from specific size fractions

reveals the size dist~ibution/specificgraVity ~ange of t~hminerals•

containing the elements under study. This is a somewhat woolly ~r~'

comparison but it does reveal some useful information.

Most samples contain a high proportion of iron coated

grains, and mineral identifications may have to be proceeded by an

acid wash to remove this coating.

It is expected that in some locations this coating will

have increased the specific gravity of many grains and some heavy

mineral separations on acid washed samples will be necessa~y to test

the validity of the p~esent results.

The matrix in which the elements are located affects the

accuracy of X.R.F. analyses. For accurate interp~etation, the results

must be callibrated by comparison with chemically analysed samples

from the same locations. No such callibration has been conducted on

the present results which may, therefore, indicate less than the

actual amounts of each element present.

Heavy iron coatings may mask the presence of some elements

o~ bias the X. R.F. resul ts due to matrix effect even though the grains

are po~dered before analysis. This should be tested by submitting

known samples for further X.R.F. analysis after acid washing.

In examining the X.R.F. and A.A. analyses it should be

remembere~ that these only reveal elements of atomic number greater

than 21 ~.ll the case of X.R.F. and only those elements requested in

the case vI A.A. These results are a numerical atomic count of each

element relative to the total number of atoms present.

Thus a 1% count of Zr equals a 5% count of zircon, assuming

that all the. Zr is present in the form of zircon~ The remaining 4~~ 1.s
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It is not possible to convert this numerical count to either

a volume or weight percentage without knowing such information as total

atomic population and atomic weights, and molecular volumes of all

elements and minerals present.

The data, then, indicates the presence of elements, gives an

indication of percentages present, but cannot be directly related to

expected economic yields.

Economic yields are best determined by mineral identifications

and counts, and by calculations of weight or volume percentages from

these counts. A reasonable correlation between X.R.F./A.A. analyses

and economic potential may be possible later when sufficient grain

counts have been made to permit the establishment of a conversion scale •

The detailed treatment of samples Cl and C2 is not known so caution

should be used in the interpretation of results from these samples.

ELEMENT BY ELEMENT DISCUSSION OF ANALYSES

This section is to be read in conjunction with the result table.

Untreated muds are hereafter referred to as blue samples, and heavy

mineral concentration of -10 to +200 size fraction are referred to as red

samples. They are shaded to indicate this on the result table.

Iron (Fe)

Iron occurs in almost all samples in amounts greater than 1%.

The X.R.F. method does not reveal the actual quantity present when this

exceeds 1%. With heavy mineral yields averaging, say, 10%, a ten fold

increase in Fe content should be observed between untreated mud samples

and heavy mineral concentr~tes. Fe content of whole muds therefore

probably exceeds 10%.

As iron will not be economic here, no further direct enquiry

into Fe concentration will be made.

The iron occurs in magnetite, pyrite and grain coatings.

Barium (Sa)

Barium is present in all samples from the King River. Both

blue samples ,!!1),<! relisampl!ls yield the same percentage of Ba. As this

elemetlt,islllO$t<c.~ri:airtlypresent in the mineral form barytes, (S.G.-4.5),

all that passed the sieVing should be located in the heavy concentrates.
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Greater than 70% of sediment from the King River falls within

the -10 to +200 size fraction, suggesting that a 13 fold increase in Ba

content should be observable from the blue to red samples. This is

observed in the case of samples 76 and 80, but the remaining samples

must have contained their predominant baryte content in the -200 size

fraction. Analysis of the -200 size fraction is suggested to

determine the Ba content, with an eye to the drilling mud market.

Barytes occur in the Cambrian rocks of the Dukes-Darwin Mining

Field. It is also a major gangue mineral in the Mt. Lyell mine and this

is considered the source of Ba in the King River samples.

In the Kelly Basin, Ba is present in equal quantities in all

blue samples, and two of the red samples. Sample 9 shows at least a

hundred fold increase over the blue samples suggesting that size

discrimination has occured here also •

The Clarke River and Bi't"d River drain; Cambrian rocks on the

side of Mt. Darwin, and this is considered the source of the Ba in the

Kelly Basin.

Birches Inlet contains Barium in one location, adjacent to

Cambrian rock .outcrops on the west side of the Inlet. More analyses

will reveal the extent of its occurrence.

The Double Cove - Settlement Island samples all contain Ba,

except blue sample All. This sample, from the Settlement Island warf

is under the influence of the Gordon River outlet and is atypical of

the rest.

Ba values in this area fluctuate in a pattern which has no

clea't" meaning yet, but these observations can be made.

Samples 96 and 99 were adjacent to Cambrian rock outcrop,

close to shore and have Ba values of, say. 0.5%.

Samples 94 and 97 were adjacent to Cambrian rock outc't"op, close

to sho't"e but had only t't"aces of Ba.

Samples 15, 16 and 88 were in deeper wate't" adjacent to Pre­

cambrian rocks and had values of, say, 0.05%.

Samples 18, 19, 21 and 22 were from deepe't" wate't", adjacent to

Camb't"ian rocks and had values. of, say, 0.05%.

Sample ·20 was similarly located but showed a trace only.
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It is considered that the prevailing winds, impinging on

this dissected shore create local currents which distribute grains

according to size. The present sampling programme, being more widely

spaced than the projecting reefs, has failed to resolve this pattern.

The pattern is further masked by the choice of the 200 sieve as the

fine limit· of sediment analysed.

Philip Island and Coal Head The Braddon River drains some

Cambrian rocks but mostly flows in Tertiary sediment which is derived

in part also from the same Cambrian rocks. These contribute barytes

to the sediment at the river mouth. The creek adjacent to sample 29

near Coal Head is similarly fed.

Harbour Entrance No Ba occurs in the sediments so far

tested from the Harbour entrance •

The absence of Ba is noted from the sediments at the Harbour

entrance, although this element is present at all other locations tested.

This suggests a different source for the harbour mouth sediments.

This is apparently contradicted by the similarity otherwise

of, say, the Birches Inlet samples and the Harbour mouth samples, ego

Zr, Ti, Sr, Rh, Pb present in similar quantities in both locations.

It is noted that Zr and Ti are present in sediments from the

ocean beach. (see attached analysis). It is expected that Sr, Rb and Pb

will be eventually located absorbed on clay size particles and able to

travel across the deep depressions in the harbour floor. The Ba,

however, present in the mineral form Barytes cannot cross such depressions

and thus the original suggestion of two separate provenances seems valid.

Zirconium (Zr), Chromium (Cr) Titanium (Ti)

These three elements are considered together as the five

minerals in which they normally occur have similar hardness and specific

gravity, and tend to collect together •

These elements are present in amounts up to 1% in red samples

from the King River, and the Double Cove/Settlement Island area. The blue

samples from the King River delta and the one blue sample from the

Settlement Island wharf all show lower percentages as would be expected

in whole mud samples. The fact that the red samples are not h1.gher than

indicated suggests that the minerals containing these elements occur

outside the -10 to +200 size range.

The Pfiflip Island samples have a high percentage of these

elements in red sample 1 and it is noted that 95.9% of this sample falls
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Sydney Geological &Geophysical Services,
Suite 107,
74 Pitt Street,
SYDNEY. N,S.iI. 2000.

QUANTITATIVE MU/tRAL ESTDIATE

Sample No.: 8927/1

78 McLACHLAN AVENUE.
RUSHCUTTERS SAY,

N.$.W.. 2011

Oc.eaY\ Beo.c..b,.
St('~hQr\

Heavy Mineral Content : 11,81

••
Composition of heavy mineral concentrate I

Cassiterite
i/olframite
Magnetite
Ilmenite
Zircon
Rutile
(plus leucoxene)
Monazite
OsmiridiUlll

nil
nil
%'1
2
trace
1%
2%
nil
nil

"".,.

Sample consieta _inly of tounaal1ne and garnet.

l
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within the -10 to +200 size range.

the expected dilution of Zr and Ti

Blue sample A4 reveals

but Cr is absent.

by comparison

•

•

Kelly Basin results show similar trends, again with the absence

of Cr in the blue samples.

Birches Inlet has similar values to Kelly Basin in the whole

mud samples. Its sediment supply is also derived from Tertiary rocks,

so analyses of samples from the. south end should show a trend to higher

Ti, Cr and Zr values in heavy concentrates.

Harbour mouth samples should be treated with caution due to

the uncertainty of prior treatment.

Detrital chromite occurs in the Owen Conglomerate on the

north side of the harbour and probably also in the Tertiary Macquarie

Harbour Beds also. The presence of ultra basic rocks on the south side

of the harbour and possibly under the harbour as well probably accounts for

the values of Cr there.

Manganese (Mn) Manganese is present in most of the King River,

Double Cove - Settlement Island, Philip Island samples in amounts between

1% and 0.01%. Samples from Kelly Basin and Birches Inlet generally contain

traces only in whole muds - more in the heavy fractions.

As the Mn is probably present as grain coating, and this will

be checked by grain identification, it is unlikely to be economic

to extract •

Tin (Sn)

Tin is present in six locations in amounts less than 0.05%

in red samples.

One other sample Cl has less than 0.1% in a whole (?) mud sample,

and this should be further investigated.

No tin was found on the south side of the harbour and this

reduces the number of. possible source rocks by excluding Precambrian

and Cambrian rocks.

The most likely sources of the tin appear to be the Owen

Cortglomerate (Ordovician), and the Tertiary Macquarie Beds.

~
," ,"

The $l:lUTce of

~ HeemskiW·tranite north

the tin in sample Cl is considered to be the stanifcrous

of the harbour.
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Nickel (Ni)

Nickel is present in three of the King River bank samples but

was not detected in the whole mud samples at the King River mouth.

All but two of the samples from the Settlement Island - Double

Cove area contain nickel in amounts which indicate the proximity of ultra

basic rocks behind Asbestos Point, and possibly under the harbour as well.

Coal Head and Philip Island samples indicate nickel in small

amounts.

The mineral location and size range of the nickel must be

determined, before a definite statement of economic impprtance can be

made. The south shore does have consistent values and warrants this

further investigation.

Platinoid Minerals

No platinoid minerals have been determined in the harbour

although Osmiridium has been washed in streams along the south shore of

the harbour. In view of the wide distrubution of nickel along this shore,

selected samples should be submitted for fire assay to determine

whether platinoid minerals are present in economic quantities too small

for X.R.F. to detect.

Yttrium (Y)

Yttrium is present in trace amounts in red samples from the

King River but is not expected to be economic'in this location. The

Double Cove - Settlement Island area samples show greater values, but

the areas of greatest interest are the Braddon River mouth and the

Kelly Basin, where values are between 0.1% and 1.0% in red samples.

Further work is necessary to locate the Yttrium containing

minerals.

Both the Braddon River and the Clarke River drain Tertiary

Macquarie Beds so it appears likely these are the source rocks for the

Yttrium. The absence of Yttrium from the coal head samples casts

doubt on this observation, as does its absence from Birches Inlet.

The two samples analysed from Birches Inlet are from the north end,

away from the inlet of the Tertiary draining Sorell River, and both

are whole mud sl1mples. Increases in Yttrium are expected to be noted

in analyses ·from the south end.
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Niobium is present in most red samples from the King River- and

Settlement Island - Double Cove areas, in amounts not exceeding 0.1%.

Niobium is present in values up to 1% in the mouth of the Braddon River,

and in one sample from in the Kelly Basin. Both these are red -samples.

Heavy concentrates from these areas should yield significant amounts

of Nb •.

Rubidium (Rh)

Rubidium is present in trace quantity in heavy concentrates

from the King River banks, but in larger quantities from the whole

muds at the King River mouth. This indicates that the Rb is concentrating

with either the finest fractions and/or mostly in the light fractions.

This same pattem is repeated in the Kelly Basin.

Birches Inlet whole muds contain similar percentages to

other locations, but no red samples are available here for comparison.

No Rb was located on the south side of the harbour.

Rb is not expected to be an econimic mineral, unless it can be

concentrated by simple means or occurs as a byproduct of other processes.

Antimony (Sb)

Five red samples from widely distributed points contain traces

of antimony, but these are not expected to be an economic mineral here.

No pattern of source rock or particle size distrubution can be gleaned

from this group of samples, but other work may reveal this in time.

Bromine (Br) and Iodine (I)

These elements occur only in whole mud samples in generally

euxinic areas. Neither element will be economic and they are not considered

further.

Thorium (Th), Lanthanum (La) and Cerium (Ce)

Thorium occurs as a trace in one red Kelly Basin sample.

The red sample from the Braddon River mouth contains between

0.1% and 0.01% of Th, t~ and Ceo This suggests the presence of monazite

in the hea"Y~erlll fraction in amounts which are signif1cant.
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The copper content of the sediments on the banks of the King

River is high, as would be expected.

Whole mud samples from the King River Mouth show copper

generally 1/6 less than the river banks, agreeing with the 6 times

reduction to value to obtain the red samples. These samples were

collected by bucket from the delta top and front and, if they are any.

indication of the bulk Cu content of the delta material, then the delta

heavies are on the threshold of being economic.

It was thought that the copper content of King River sediments

would increase with depth reflecting the increase in efficiency of the

Mt. Lyell plant with time. The delta may therefore increase in Cu

content with depth. Since the change over from pyritic smelting, con­

siderable volumes of mill tailings have extended the del taand it is

unlikely to pay theMt. Lyell Company, who hold a S.P.L. over the delta,

to process the underlying material for copper unless the top material is

economic also.

Three five foot COTes were taken along the King River in

locations wheTe only flood material is deposited. The top' and bottom

30" section's WeTe treated separately to record, if possible, an increase

in grade with depth. This was observed in one core but the reveTse was

noted in the other two cores, and no conclusion is drawn from this result.

Examinations of the copper content of fine muds carried far from

the King River mouth should be conducted to determine if the fines are

more cupifrous than the coarser material.

Copper values in other locations range up to 950 p.p.m. (red

samples 96) at Double Cove. Blue values are lower generally, indicating

that the copper is largely located in the heavy, mid grain size

fractions.

Blue sample A6 from ReIly Basin is high, at 550 p.p.ro. and

this warrants further investigation.

Lead (Pb)

Lead was detected by X.R.F. scan in all of the blue samples.

Values generally are less than 1,000 p.p.m. If all the lead was in the

heavy fractions, red samples should yield values of greater than 1,000

p.p.m. 1I0wever, reli.values are equal to, or less than 1,000 p.p.m., so

the . lead .i&<cOllcentrating in the light fraction, or in some cases, evenly

in both fractions. Further work should reveal the location of the
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Zinc is present in all samples in values up to 2794 p.p.m.,

although the majority of values are below 500 p.p.m.

No zinc was located in any of the blue samples so it appears

to be concentrating in the heavy fraction. It is hoped that grain

identifications will locate the zinc bearing heavy ~inerals and

consequently their economic potential. The lowest value of zinc

recorded is 89 p.p.m. at Philip Island.

Here also were recorded low values of copper and lead. No

A.A. analyses for copper, lead and zinc were returned from the Kelly

Basin or .Birch Inlet blue samples. This would have allowed a correlation

of base metal ctlIItent and drainage from Tertiary rocks.

From the results in hand it would appear that low base metal

values can be expected from these areas.

This is contradicted by the previously mentioned high copper

values fro~ the Kelly Basin muds and more analyses .are needed to resolve

this' doub t •

CDNCLUSION

Efforts to date have been biased toward the study of the heavy

mineral population of the harbour. This is a simpler and more usual

path to economic evaluations than a study of possible syngenetic sulphide

buildup, involVing as it does a study to greater sedi~t depth than has

so far been achieved.

Surface sampling has, however, revealed anomalous values of

base metals in fine euxinic muds and this suggests that deep coring in

locations of high surface values should be conducted. Some locations

such as Kdly Basin and Birch Inlet would lend themselves to deep

coring with simple equipment. It is suggested that a number of cores

to 30 ft. or 40 ft. depth be taken and the variation of base metal

concentration with depth be studied to determine whether a general

programme along these lines is warranted.

The object of the analytical work undertaken to date was to

provide a list of all elementS likely to be encountered in the harbour,

together with typic.alenVironments for all elements. . 'i

This object has not been fully achieved due to the analysis
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by Warman Industries of the wrong group of samples. The list of elements

is not likely to be much extended by the additional analyses necessary to

correct this mistake, so complete X.R.F. scans could now be superseded

by A.A.S. analysis for the eighteen possible elements which could prove

economic. A saving of some $12.50 per sample will result from this

change.

The samples which have been wrongly analysed permit a more

complete analysis of some areas then was intended. The scatter of

results in these areas, i.e. the. King River and Settlement Island areas,

indicates that at least three samples from each location should be

analysed before it can be assumed that all elements have had a reasonable

ch~~ce of being located. In areas where only one sample has been scaned ­

all elements found in other locations should be checked for in future

A.A. work.

The next steps in the study of the heavy mineral potential

of the harbour should be along these lines:-

(1) Grain identification and counts of the heavy mineral

fractions now held, to give mineral locations for those economic elements

known to be in each sample.

(2) Re sieving of some of the whole muds already analysed

using the following sieves:-

2, 000 micron

1,000 "
500 "
250 "
125 "

63 "
31 "
15 "

This should be followed by A.A. analyses of these size splits

for specific elements, as a guide to the possibility of upgrading

specific elements by sieving.

(3) A general programme of size analysis by sieving, heavy

mineral separation, and grain identification should be undertaken on

all samples held, to be completed before the start of next summer.

(4) Specific problems noted in this report should be resolved,

including fire assays for platinoid minerals in the areas adjacent to

Asbes tes Point.
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The setting up of our Margaret Lane store and laboratory

giving us facilities for drying, splitting, sieving, weighing,

crushing and heavy mineral separation will be completed before the

end of March.

This will permit us to process the backlog of work. caused by .

the holdups we have suffered at the hands of Warman Industries.

It is anticipated that at least six months of processing, ~

plotting and interpreation of existing results and samples lies ahead

of us before a logical evaluation of the project can be made.

No field work is warranted. until then, unless it is to

resolve problems bearing on the planned analytical work.
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