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Report of the Marine Ceological Investigation of Macquarie Harbour
by

Robert H. Goodwin Fh.D.

Introduction

: This report is a suumary of two months fieid investigation
of Macguarie Harbour, Tasmania. The field work was carried out during
Decerber 1970 and January 1971 ard inclnded the following aspects:
1) Collection end preliminary assesment of bottom samples over the eniizve
harbour. 2) A series of echo sounding profiles which would tnen be used
to construct an accurate bathymeiric chart., 3) Collection of water samplies
from selected areas for analysis. 4) Collection whers possible of bLotton
ganmples from the offshore ares ocutside of Masguarie Harbour and §)
Delineating the areas within the harbour wit. a reducing environment. An
attempt was also made to delineate the source of sediments from the
sediment colour but this was only partially successiul.

Macquarie Harbour is located at longitude 145° 20! east ané‘
latitude 42° 20! south, It is approximately 20 miles lonz end 4 miles wice
with an averags depth of 100 feet. T4dal renze is small, being 5 fee® at eth
and 5 to 6 feet at neap.

The study was suscested by Sydaey Geological end Geophysical
Services Pty. Ltd. to Fimisicn Minerals NW.L. for several reasons: 1) Tas
two major r;vers flowing into Macquarie EHarbour, the King eand the Goxdor,
drain en extensive catchment area of unkmowm nmineral potential, 2) The

arse is a predominantly rugged terrain with & high rainfall and rapid
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erosion, 3) The residue from the Mount Iyall mining operation in Queenstomn
enters the harbour via tke ing River, 4) Several earlier samples from the
h&rbqur indicated hizgh capﬁer values,

Very 1ittls previcus work has been done on lmeguarie Harbour. The
Admirselty Chart of the harbour (1622) consists mainly of soundings from a
éurvey by G.W. Evans in 1822 with a smll section being updated by the Koyal
Australian Javy in 1930, The harbour entrance was extensively surveyed in
1965 in a study sponsored by Pickands lBther and Company of Cleveland Chio
who also took a series of sounding runs over the harbour. To the authorlts
Inowledpe there has bgen no work carried out on the bottom samples of the
harbour, |

There is no detsiled geological map of the ares surrounding Macquarie
Harbour., The rocks range from Precambrian to Ordovician. Close o the
harbour itself a series of clays, lignites, silts sends and conglomerates
over 700 feset thick constitute the lBequarie Harbour Reds (Tertiary) which
are well stratified, rather unconsolidated and lacustrine(?) in orizin. The
high incidence of rainfall and the semi-consolidated nature of these beds
make them & major contributing featurs of {the Macquarie Harbour botton
eedinents.,

Rainfall in the area is controlled by topography = the greater the
elevation, the higher the rainfall « so0 that rainfall increases with distance
from the coastline, There are no rainfall records kept at Strahan so the
figures givén'in Table 1 for Cape Sorell and Lueenstown represent minimum

and maxinum values respectively foxr the catchment area. It can be seen from
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TARBIE 1 POINTS OF RALJFALL 1969

Cape Sorell Queenstown
JEX. 281,17 728.19
FEB, 661.13 848,16
LAR, 408,17 667,19
AFR, 570.24 1084.24
MY 514.19 801,23
JONE 314,17 641,13
JULY 710.29 1159.28
ATG. 677.22 1062,20
SEET, 669.24 1211.2%
ocT. 185,11 359417
NV, 401,15 | | 463,22
DEC, 652.18 . 925,29
TOTAL 6042.225 9958,249
¥o. OF 226 _ 249

WET DAYS
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VTable 1 that the rainfall is rather evenly spread out over the year with
July héing the wettest month and October the dryest,

Sampling of bottom sediments was accomplishad mainly with a egrmall, but
effective, dredss which collected batween © and 10 pounds of saunple, The dredge
-waa washed thorvoughly betweon the taking of each sample to prevent any
contamination. Sompling statlions were leocated by areal photographs and
dead reckoning.

During echo sounding profile runs the béat was. run between two lmowa
pointe and the tracks plotted with the aid of areal photographs. The echo
goundar used was a Furuno, Type F 712 4, with a range of 0=-100 Pathoms ox
0-200 fathoms on a ghallow and deep scale respectively. The boal steamed st
a constant 1500 revolutions during sounding profiling which guve a spead of
about 6 knots.

Botton Samples:

Two Hundred and Forty Eight bottom samples were collected by
dredging frem Macquarie Harbour, The location of these samples is showm in
Figura 1., The samples have been prefixed with the letiers P, G or H. The
sarpling programme encompassed a2ll areas of the harbour from the entrance *o
Birches Inlet. Spacing between samples is between % and 4 mile. Juring the
latter stages of sampling when the vessel "Huon' was being utilized for
dredging, accurate depths of esch sample collected were obtained from ths
echo aouﬁder and these are included with the description of the individusi

samplea which follows:
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Dageription of Bottom Samples

™.

P10,

1,

Fi2,
F13.
Fi4.

M5,

Greyish blzaek %o black soft mud.

Creyish blazk $o black soft mad.

Creyish black to brownish plack mud,

Dark brown, wetiun to fine sand.

Dark browm, Line grained, sand.

Rock bottonm.

Terk brown, [ine sand.

Davk brown, fine to medium,sand.

Fine grained, light to medium grey, umd.

Fine grained, 1light to medium grey, mud. Sample contains lcaves

and. twigs ; desp ﬁatar 130" - 1407,

Iavk brown, soft mud, contains a coarze fraction which gives sample &
"eritty" feel, The coarse fraction made up of angular pebbles of shale oru
mudstone with black concretionary build up on the pabbles,

Extremely fine, light to medium grey, mud, no coarse frection.

Dark grey, soft, nnd.

Dark grey to daxrk browm, soft nud.

Very fine grained, dark grained, mud. Very strong odour of hydrozen
sulphide. Depth about 12Q¢.

Dark grey to brown, soft, mud. No hydrogen szulphide odour, very fine

grained,

Samples F1 end F2 collected by wsans of & gravity corer - all othsrs wiﬁh
& snall dresdge.



F16,

7.

Fi8,

719,

¥20.

rei,

¥22,

¥z24.

F25.

F26.

27,

Dark grey,
sulphide.
Dark grey,
sulphide,
Dark grey,
sulphide.
Dark grey,
sulthide.
Bark grey,
sulphide.
Dark grey,
sulphide.
Iark grey,

SulPhidB o

Dark grey to brown, very fine

very fine

vory fine

very fine

very fine

very fine

very fine

very f{ine

hydrogen sulphide.

Park brownishegrey, very fine grained, soft mud.

grained,
grainsd,
grained,
grgined,
grained,
grained,

grained,

goft

soft

soft

goft

soft

soft

gof't

grained, soft mud.

twigs and decayed plant materinl.

mud-' _

mad.

mud .

mid .

rud.

mad.

Very
Very
Vory
Very

Very

Very
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strong odour

strong odour

strong odouy

strong odour

atrong odour

atrong odeny

strong odour

of hydrogen

¢f hydrogzen

of hydrogen

of hydrogen

of hydrogen

of hydrogen

of hydrogen

Very high odour of

Sample contains sone

Very sirong odour of hydrogen sulphide.

Dark greyish-brown, very fine grained, soft mud., Very strong odour of

hydrcogen sulphide.

Dark grey, very fine grained, soft mud.

sulphide,.

Very strong odour of hydrogen

Sample contains numerous gum leaves, very little decayed.

Dark brown, very fine grained, soft mud. Vexy little odour of hydrogen

sulphide. Sampie at the mouth of the Gordon River.



Fas,

¥29.

F30.

F32,
F33.

F34.

F35.

¥36,

¥37.

Fi8,

F39.
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Dark brown, very fine grained, soft mud. Very little odour of hydrogen

 sulphide. GSample contains much decaved and semi-decayed twigs and

plant debris,

Dark browvm, very fine grained, soft mud. Very little odour of hydrogen
sulphide. |

Dark brown, very fine grained, soft mud. Sample oontains some black
decayed plant material however there is little odour of hydregen sulphida.
Dark brown, very fine gréined, soft mud.‘ Very little odour of hydrozen
sulphide. |

Dark brown, fine_té medium grained, sand. Sanple contains live worms.

Dark brom, very fine grained, soft, mud., Very little odour of hydrogen

| “sulphide.

Dark brownish-black, very fine grained, soft, med. 4 very strong cdour
of hydrogen sulrhide.

Dark brown to black, very fine grained, soft, mud. A very strong odour
of hydrogen sunlphide. The black particles in *this sample may be

heavy minerals.

Dark brownisheblack, very fine grained, soft, mud. A very strong odour
of hydrogen sulphide.

Dark brown, very fine grained, soft, mud. A very strong odour of hydrogen |
sulphide, |

Tark brown, very fine grained, soft, mud with fine black streaks
throughout. A very strong odour of hydrogen sulrhide., Sanuple contains
numerous twig fregments.

Dark.brown, very fine grained, soit, mnud. A very strong odour of hydrozen

sulphide. Sample contains a high concentration of plant frazments in



F40.

F41,

®2.

F43.

F44.

F45.

F46.,

F47,

F48.
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various stages of decay and one highly decayed shell.

Davk brown, very fine srained, soft, mud, containing minor amounts of

black fines {heavy minerals?) and minor amounts of decayed plant materiel.

4 very atrong odour of hydrogen sulphide.

¥Vedium browm, very fine wrained, soft, mud. A very strong odour of

hydrogen sulphide, On shore from this sample station is & browmn sand boac

and a small var from the point.

iedium brown, very fine grained, soft, mud. A strong cdour of hydrogen
sulphide. Sample contains several small (1" - 1%') elongate shells
(mssels?)

Dark brown, very fine grained, soft, mud. A very strong sdour of
hydrogen sulphide, Sampie contains some decayed plant debris.

Dark to medium dark brown, very fine grained; soft, mud. A strong cdour
of hydrcgen sulphide, Sample containg a high concentration of twigs
and othef plant debris including some grasé.

Bimodal sample - greyish-brown, soft, mud and white to light brown sand,
sub-angular quartz grains -« medium to coarse grained. No odour of
hydrogen sulphide. This sanple was taken in the river some 200 yards
upstream of the mouth.

Dark brown, very fine grained, soft, mud. Some coarse quértz grains
giving sample a "gritty" feel. A high ccncentration of plant debris,
mainly.twigs.

Dark brown, very fine grained, soft, mud. No coarse fraction. A hizh
concentration of plant dabris ineluding twigs, leaves, and bits of wood.
Dark brow, very fine grained, s ft, mud., Sample contains no plant

fragments and has only a slight odour of hydrogen sulphide,



¥49,

F50.

F51,

F52,

¥53,
F54.
F55.
F56.
¥57. |
¥s8,
9.

760,
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Dark browm, very fine grained, soft, mud. Sample cﬁntains minor amcunts of
weod fragments and some grass with only a slight odour of hydrogen
stlthide.

Yedium to dark brow, very fine grained, soft, mud. A slight odour of
hydrogen sulphife. Twigs, leaveé end other plant de bris comprise close

to 50 percent of the saumple.

Dark grey, very {ine grained, soft, mud. A strong ddour of hydrogen
sulphide. |

Dark brown, very fine grained, soft, mud, contal ning minor anounts of |
black fines in streaks throughout sample. A &light odour of hydrogen
sulphide.

Dark grey to brown, fine grained, mud. Sample confaing minor plant

debris, mainly grasses, A slight odour of hydrogen gulphide,

Dark grey, fine grained, soft, mud centmining minor amounts of black

fines and minor plant debris-mainly grasses. A slight odour of hydrogen
sulphide,

Dark grey, fine grained, soft, mud. A slight odour of hydrogen sulphids.
DPark brownish-grey, fine grained, soft, mud. A slight odour of hydrogen
sulphide. Onshore rock out crops to the water's edge.

Dark brownish-grey, fine grained, soft, mud. A slight odour of hydrogen
sulphide.

Dark gray, fine grained, éof‘i:, muds A slight odour of hydrogen sulphides
Sample contains minor plant debris.

Dark greyish-byown, fine grained, soft, mud, containing very minor amcunis |
of skell debris in small pieces. A very strong odour of hydrogen sulphida.
Dark greyishe-bromn, fine grained, soft,..mud. A slight odour of

hydrogen sulphica,



Foi.

o2,

Fé8,
F69.

F70.
.
F12.

F75.
F74.
F75,
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Dark grey, fine grained, soft, mud, conteining minor plant debris -
rainly twigs. A strong odour of hydrogen sulphide.

Dark browvnishegrey, {ins grainea, wft, mud, containing some minox
plant debris. 4 strong_odour of hydrogen sulphidee.

Dark bromisherrey, fine grained, sgolft, nud, coﬁtaining gome minor
plant fragments and one live worm. A gtrong cdour of hydrogen sulphlde,
Ho sample.

Dark grey and dark browm, fine greined, soft, mud. A slight odour of
hydrogen sulphide.

Tark brown, fine to medium, gand., Appears to be well sorted, o

odour of hydrogen sulphide,

Bimodal sample - dark brown fine to medium well sorted sand plus white
stiff clay. Sample probably reflects a thin layer of sand covering
partially indurated clay.

Dark greyishebrown sandy mud with no H25 odour.

Dark grey, fine grained, soft, mud~ no sand fraction. Mine pyrite quite
abundant to the nsked eve.

Dark grey, fine grained, soff, mud.

Dark grey, fine grained, soft, mud, containing ninor fine black streaks.
Park greyish brown muddy clay - medium gtiff indiecating pertisl
induration.

Dark greyish brown muddy clay « partially indurated,

Dark brown muddy clay,

Coarse grey gravel (shale pebbles) angular in a brown clay matrir.

- Angular pebbles compriéa wajority of sanmple,



F76.

F17.

Fi8.

F79.

F90.

F81,

Fg8z2,

Fa3,
F84,

FSS..

Fa6,
F87.

Fes.

F89

F30.

908013

10

Dark grey, fine grained, soit, mud,

Dark grey, fire grained, soft, mud containing minor fine black sireais.
Dark brom, Iine grained, soft, mud containing minor fine black siryeaks,
Darlk browm, fine grained, soft, mnd containing minor fine black streniz
and & relatively high concentration of fine shiny pyrite.

Dark browm, fine grained, soft, mud containing minor fine black streaks
and minor flecks of pyrite,

Yzdium to dark browm, {ine grained, soft mud wi‘sh.minor fine blaqlc
gtreaks and minor pyrite flecks,

Dark greyish-brom, fine grained, soft, mud with a very minor sand
fraction = no pyrite apparent,

Dark brown, medium grained, sand with a high quartz conteni.

Cloze inshore near é.bs.ndoned Jjetty = very thin l#yer of muddy sand on
top of rock, Sample agein 75 yds. further offshore.

Dark browm, fine to medium, sgnd with large angular qQuartz peboles
throughout.

Dark greyish=-brown, fine grained, soft, mud with ninor fine black strezs.

Dark greyish=brown, fine grained, soft, mud with minor fine black streaks,
Greyish=brown, fine grained, soft, mud with some fine black streals and

no odour of hydrogen sulphide, Sample lost overboard in heavy Seas.
Dark grey to brown, fine greined, soft, mud containing minor plant
fragments, A small amount of sample collecied.

Medium to dark brm, fine grained, soft, mud with some minor fine
black streaks.

Dark grey, fine grained, soft, mud with gome minor fine black streai,
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F91. DIzrk grey to black, fine grained, soft, mud,

F92, Dark grey to black, fine grained, soff, mud,

F93. Dark greyisheirown, fine grained, soft, mud with minor fine black sieaks,

F94, DIark brownish grey, fine grained, soit, mud with some minor fine black
streaks. |

¥95, DIark greyish~brown to black, sandy, mud, containing large pebble fragments
up to ' dianmeter.

F96. Dark grey to black, fine grained, soft, mud,

F97., Dark brown, fine grained, soft, mud wiﬁh some ninor fine black streaks,

Fg8. Light brown, fine grained, sand conftaining éome ghell debrisa.

9, DIark greyish brown sandy mid containing some decayed plant debris.

G1. Light browm, fine grained, quartz sand with minor plant debris.

G2, Dark greyish-bromm, fine grained, soft, mud, with minoxr fine black strzaks.
Sample has a very minor sand fraction,

G3. Tark greyisﬁ-brown to black, fine grained, soft, mud with é very minor
sand fraction and some shell debris;

G4+ Dark grey, fine grained, soft, md,

G5. Dark grey, fine grained, soff, mud.

G6. Dark grey, fine grained, soft, mud,

G7. Dark grey, fine grained, soft, mud, Only & snall sample.

G8, " Dark grey, fine grained, soft, mud.

G9, Dark grey, fine grained, soft, mud,

GfO. Dark grey to bléck, fine grained, soff, mud with a very mincr sand {yastiuvn

711. Dark greyish-browm gandy mud.
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c12.
13,

G5,
a16.

G17.

619,
G0
c20,
621,
22,
G23.
G24e
625,
G26.
G27.

G238,

¢29,

G50,

- 908015
Dark greyish bro'em.. fine zrained, solt, mud. :
Dark bromishecreys fine grained, soft mud, with soms minor fino
black streals,
White %o lishit brom, fine grained, sand,
Tork bromishe oy candy rmde
Tark groyislie-brovn, sof%, sandy rmde
Davk srey to alightly browm, fine grained, sofd, md with a very minor
pand froction.
Iark grey to bzom, fine prained, soft, md with no sand frachion.
Dark browm, coarsa grained, sand over rosk, A siall sanple.
Black coated, hard, Iooncreticmry, cobbles,
Yediun greys fine grained, soft, oude
lodinm grey to 1i:ht bm, fine gsrained, soft, muds
Dark grey, fine grained, soft, muds ‘
Tark groy, fina grained, soft, mud, with one fine brom sireakd,
Dark browm, fine to medimm preined, sand with niner fine black sireaks.
Dark blackishebromm sandy mud conbaining some twiss and oller plant debris.
Dark greyisheblack to medium brewa, fine sraincd, suft, owd with a very
minor sand froction. Jus inside the point a rock botten, Collocted
& highly weathered quartzite pebble,
Dark ¢royiahwblack to mediunm browm, fine crained, scft, rud with a vory
miner gand fracticn,
A pur’ace loyor (thin) of dark browm, fine prained, suff, mud and belew
this a dark groy to black fing sruined, sPft, nude ¢

Bleok carhcnaceous, 8oft, fine groined, mad.




#32,
633,
634,
335.
(36,
637,
G358,
G39.
- G40,
G4,
G42.

G43.

G45.
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Black carbonaceous, soft, fine grained, mud with a very minor sand
fraction - off surrounding dunes?

Dark grey, soft, nud.

Dark grey, very soft, mud, with some minor browm streaks.

Dark gzreyish-browm, soft, mud, containing fisible pyrite.

Dark browmishegrey, goft, mud, minor sand fraction.

Dark brownishe-grey, soft, mud, fine pyrite visible to naked eye. Depth
5 fathoms (30 feet).

Dark bromishegrey, soft, mud. Has é gritty appearsnce caused by small
mud balls within mud, DTepth 20 fathoms.

Dark browmish-grey, soft, mud with similar appearance to previous sampic.
Depth 25 fathoms.

Dyrk bromish~grey, soft, mud with similar appearance as G37. Depth

21 fathoms.

Dark brownish-grey, soft, mud. Depth 14 fathons.

Park brownishe-grey, soft, nud, containing pyrite? Depth_9% fathoms,
Brownish-grey, soft, nud with & very minor sand fraction., Tepth

8 fathoms.

D;rk brown sandy, mud, DTepth 6 fathoms. _

Dark greyish-brovm, soft, mud. Depth 10} fathoms.

Dark greyish-brown, soft, mud. Sample contains vivible pyrite, minor
decayed plani material one living mussel shell about 1" dizmeter. Tepnth
104 fathoms.

Brownish-grey, soft, mud with visible pyrite. Depth 123 fathons.



G47.

C48.

GE3.
Go4.
G65.
G56.

GeT.
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Greyish-browm, soft, mud with minor plant debris and visible pyrite.
Tepth 20 fathons.

Dark brown, scli, md with fine black streaks and visible pyrite.
Depth 18 fothoms,

Soft, greyishebrown mud with visible pyrite. Tepth 9% fathonms,
Tark btrown medium to coarse-grained sand, containing pebbles of varying
compasiticn up to ' dismeter. DTepth 3 fathoms.

Dark browm medium to coarse-grained sand., Depth 23 fathoms.

Dark brown, soft, mud. Again has sandy/gritty appearence but is all
mud, Depth 14 fathoms.

{reyish=brown, soft, mud with visible pyrite., Iepth 25 fathoms.
Dark brown, soft, mud with o few flecks of pyrite. Depth 23 fathoms,
Tark brown sandy mud., Depth 12 fathons.

Greyish~brown, soft, mud. Depth 10 fathomas.

Dark brown, soft, mud. Depth 7% fathoms.

Dark brown saﬁdy mad. Depth 5% fathous.

Dark bhrown, soft, mud. Depth 11 fathoms.

Dark browm, soft, mud with fine black streaks. Depth 14 fathoms.

Dark brown to black, sandy mud. Depth 18 fathonms,

Dark brown to black, goft, mad. DIepth 10 fathoms,

Tark brown fine to medius grained sand. Depth 23 fathoms.

Dark brown fine to medium grained sand., Depth 2% fathoms.

Iark browmish-grey, soft, mud. Depth 7 fethoms.

Lark greyish~brown soft, mud with visible pyrite flecks - very fine,
Depth 18% fathoms,

Iark greyishebrowm, soft, mnd. Depth 21 fathozs,



Gé8,
G69.
G70,

674,

G2,
G73.

G714,
GT5.
- G76.

G774
GT8.
G79.
G80.

Ga1.
G82.

G83.
G824,

G85.
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Greyishwbrowm to black soft mud. DTepth 22 fathoms,

Dark greyish-brown, sandy mud. Depth 12 fathoms.

Greyishebrowm, soft, mud containing a few shell fragments. Depth

13 fathoma.

1:8dy sand plus large shell incrusted plece of sandstone on top of

stiff grey clay. Depth 7 fathoms.

Brown medium grained sand. Depth 4 fathoms.

Dark greyish-orown soft mud with a very minor sand fraction. Depth

T fathons.

Dark greyish~brown, soft, mud, Depth 9% fathoms.

Dark greyish-btrown soft, muds Tepth 13 fathoms.

Greyishebrown, soft, mud, containing abundant plant fragments of leaves '
and twigs. Depth 7% fathoms,

Greyish_browﬁ, s0ft, mud. Depth 25 fathoms.

Dark brown-grey sandy mud. Depth 10 fathoms,

Dark grey to black, soft, mud with minox pyrite? Depth 11 fathoms,
Daxrk brown, muddy sand, with minor amounts ofshell debris and plant debris.
Depth 74 fathoms.

Dark brown, soft, mud, with minor fine pvrite? Depth 5 fathoms.

Dark brown, fine grained, sand, with a few shells and a flat sandatons -
silt stone rock with coral growth on outside, Depth 3 fathonms.

Dark brown, sandy mud. Depth 8 fathoms.

Dark brown to grey, soft, mud, Depth 14% fathoms.

Dark bromn, slightly muddy, {ine grained sand, Depth 12 fathoms.



G86.

87,
088,
89,
(90,
91.
692,
@93.
894,
G95.
496,

G97.

Gos.

G39.

Hi,
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Mpdium brown, fine grained sand with an abundant shell fraction.

Depth 2% fathoms.

Light grey‘to brown, fine grained, sand. Depth 2 fathonms.

Light grey to 1ighf browa fine grained sand., Depth 123 fathoms.

Light grey to light brom fine grained sand, Deptn 123 fathoms.

Light grey to lizht browm fine fo medium grained sand., Depth 12 fathowms.
Light grey to light brown fine grained sand. Depth 10% fathous,

Light grey to brown, fine grained, sand. Depth 74 fathoms.

light grey to brown, fine grained, sand. Depth 2% fathoms.

Browm, coarse grained, shelly sand,  Depth 13 fathoms.

light brown, fine grained, sand, containing a few shells. Depth 12 fatho. -
Light brown, fine grained, sand, containing a few shell fragments.
Depth.2 fathoms.,

Light browm, fine grained, sand containing a few shell fragments, Depth
%L fathoms, |

Light b:own, fine grained, sand, with a high shell {whole + debris)
content. Depth 2% fathoms.

Light brom, fine grained, sand, with a high shell content. Depth

2 fathoms.

Park brown, soft, mud. A slight odour of hydrogen sulphide,

Dark brown, soft, mud containing live worms. A4 slight odour of hydrogen
sulphide,

Dark brown, mddy sand, predoriinently fine grained but with a few

coarse grains,



5.

H6 »

He8.

HI.

H1C.,

Hi1,

H12,

H13.

Hi4.

H15.
H16.

Hi7,

_H18,.

H19,

908020
17

Very dark trown to black, scoft, mud. Sample has visible fine pyrite and
a strong cdour of hydrogen sulphide,

Dark brownichezrey, soft, mud, Sample contains minor amownts of visivle
pyrite and has a weak odour of hydrogen sulphide.

Doric brovmishegrey, soft, mud. Sacple containg minor amounts of visible
pyrite and has & weak odour of hydrogen sulrphide,

Dark bromish-grey, soft, mud, minor visible p?riﬁe and & strong odowr
of hydrogen sulphide,

Dark brown, fine to mediuam grained, sand. Iandward of this sample
station is 2 rocky bottom.

Dark greyish-vrown, soft, mwd, containing visible pyrits.

Scf$, dark browm, mud, with a vory miner sand fractien. 2Sample containsg
some shell debris,

Light brown, fiﬁe grained, sand, with a high shell content. Depth

3 fathoms.

Light browm, fine giained, sand, with only a few shells. Depth 4% fathoms.

Light brown, fine grained, sand. Depth 3% fathoms.

Dark brown to black, sandy mud. Sample contains & minor shell fraction
and a swmall amount of vplant debris. Depth 5 fathoms.

Dark greyish-brown, soft, mud. Depth 18 £athﬁms-

Greyish~brom sandy, mud, containing a few plant fragments. Degth

14 fathoms.

Dark greyish-brown, soft, mud, Depth 28 fathoms.

Dark greyish-brown, soft, mud. Depth 25 fathoms.

Imrk blackish-browa, soft, mud containing visible pyrite flecks, very

fine, Tepth 8 fathoms,



Hed.

HeS.

H26.

B27.

Hg28.,

H29A,

H29,

H30.

H31,

E32.

H33.

H34.

H35.
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Park tlackishebrowa, soft, mud containing very fine visible pyrite.

Depth 15 fathows,

Daxrk lLrown, fine grained, send.

Dark browm to black,soft mud containing very fine visible pyrite.

Dark grevishebrowm, soft, mud with minor black streaks. Depth 13 fathoms, |
Tark browm, soft, md, with some black streaks and minor visible pyrite.
Depth 224 fathoms.

Dark brown, soft, mud, with some black streaks and minor visible pyrite.
Depth 173 fathons,

Dark browm, soft, mud, with some black streaks and ninor visible pyrite.
Depth 4 fathoms,.

Bie~modal sample of mud and sand - mud is a light brown colour and very
goft, Sand is & very coarse grey +0 black sand or gravel. Depth 2 fathome
Tark brown soft, mud, containing some twigs. Depth 2 fathoms.

Rock botton,. |

Greyish browm, soft, mud, with a high pyrite content. Depth 43 fathoms.
Soft, grey, mud with a high pyritic content. Depth 18 fathoms.

Soft greyishebrown, mud with a high pyrite content. Depth 18 fathoms.
Soft,; greyish-brown, mud containing a few leaves and having a high éontenc |
of pyrite. Depth 17 fathoms. |

Medium brown, soft, mud with mihor black sireaks and a high pyritic
content, Depth 4 fathoms,

lediunm brown, s.oft, zud with minor black streaks and a high pyritic
content., Depth 16} fathonms.

Soft, grey, md with some black streaks and a very hish pyritic content.
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- Depth 16 fathoms., In this sample it eppears that the black streaks
are caused by a laver of decayed plant material,
B34, Soft, licht gzrey, md with a very high pyritié centent, plus s stiff
mud/elay izysr similar to soft mud smbove. Depth 5 fathoms.
H57. Light g?ﬁy,'muddy sand, with a very high pyritic content. This sauple
probably represents e thin mud layer over a basicelly sandy boitom,
Depth 4 fathoms.

H38. Soft, grey, mud with & very high pyritié content. Depth 1234 f&%hﬂmﬁ;
55, Soft, grey, mud with a very hish pyritic content, Depth 20% fathoms.
H40. Browm, soft, mud. Depih 2 fathons,

B41. Soft, grey, mud with a very high pyritic content.

FA2, Soft, grey, mud with & very hich pyriiic conbeat,

H43, BSoft, grey, mud, a very hish pyritic content.&n& & few fine breown streals.

H44. Soft, bromn, mud with a high pyritic content, conteining 1éaves and othey
plant fragrments. - |

H45. (Greyish-brown, soft, mud with a high pyritic content.

B46, Brown, soft, mud, with minor wvisible pyrits.

H47. Soft browm, mud containing leaves and twigs and minor amomnts of visible

pyrite,

EA8, Soft, browmishegrey, rud with minor pyrite and minor plant frogments.

From these samples 2 rmp showing the botiom gediment destribution hos
been prerared (Figure 2). The majority of the gediments are a fine grained
soft, mud of variable colour, No attempt was zade to distinguish perceniages

or to specify between sill and c¢lay. There iz an exiensive narrow band of
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pand running along the northern shore of the harbour from Form Cove to
Sophia Point and a corvesponding bsnd of sandy mud on the southern shore.

The harbhour entrance is entirely & fine zrcined ¢lean sand., In gone
samples, uotebly 3=94, situaied at the "Eell's Gates” in a large depreszicn,
& high shell content is included in the sand, 'hias occurs in the chamnel
samples, (=98, (=99, He11 and He12 as well and probébly represents in sll
cases & lag deﬁosit in an area of very strong currents. The sand extends in
from the harbour entrance as far as Neck Island at the mouth of The Swm
Basin., The samples nearest Neck Island, He21, 0«25 and G26 are a very daxk
brown to bleckish sand in contrasi 40 the resi of the sand which iz very lightr |
grey to light brown in colour. This may represent a different source area
- for the sand or it may.reflect & differencé in bottom conditions, A1l the
gand is very fine grained_in.this band. It appears from the similar nature of |
the sand outside the hartour (Samples G-88, G-89, G-90, GwGl, G=02 wnd Ge9j)
along ths ocean beach and in the channel that the sand is derived fronm oubtsidr |
of the study area and is transported south along the coast by means of
longshore drift to be deposited at the mouth of lacquarie Harbeur mdé
partielly within the harﬁour as shown on Figure 2. It is likely that much
of the traensvoried sand by-passes lacquarie Harbour and continues along the
goast but the extensive shallownéss out from the entrance to the harbour and
the uniformity of the sediments suggests that a proportion of thié transporied
ssnd is denosited near the harbour entrance,

The area near Asbestos Point dotted on Figure 2 and containing samples
F-T?, F-?} and FeT4 is desismated as clay. This medium stiff grey clay

provacly represents & "basement"., It has been argued in the literaturs Shat



508024

21

a stiff or portially induraeted clay represents a period of subaregl erosion.

If we aocapt Lhis argumeﬁt this stiff clay represents a period of sea level
low prior o tha deposition of the soft muds which comstitute the large
propertion of the botionm samples. The similarity of the bottom sample mudé

to the ﬁnconsolidaﬁed or gesmi uncohsolidated Pertiary sediments of the
Yacquarie Beds, which in rany places Torm the foreshores of the harbour, plus |
the incidence of pyrite flecks in the mud samples (usually visible to the

naked eye) and the corresponding pyrite in the acguarie Reds, strongly .

suggests that the bottom muds are derived from these Tertiary sediments.
The gtiff clay, therefore, probably rerresents & pre«Tertiary sea level low
and examination of the clays in these three samples for foraminifera could
be valuable in dating the sea level stand and spproximating é beginning
date at least for present day sedimentation in Ihsquarie Harbour. It is
interesting to note from comparison of the sediment distribution rmap
(Figure 2) end the bathymetric contour map (Figure 65 that the sand areas all
corregpond to shallow depths and the mud aress to deep water while sandy muds |
and muddy sands are found in intermediate depths. The change frcm.sand
to mud is a rapid one and only in the top end of the entrance channel where
& relatively large amount of sand is being introduced to the system is there
a gradational change.

Gravels are quite rare in the bottom sediménﬁs. Some of the areas
designated on the sediment distribution map (Fisure 2) as gravels are a hit
misleading a3 in some areas, such as the one near Coai Head, the sediment is

corprised of large cobbles or boulders and could possidly be designated for
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prectical parposes as a rock bottom,. .

An atitennt waz made {o delineste the extent of various sediment sources,
suéh.as the HKing and Gordon rivers, through the sediment colour (Figure 3).
This attenpt Waslrelatively'uﬁsueceasful except‘in the area of the King River
mouth whers the extent of sedimentation in a northerly direction {towarﬁs.
Strahan) can be dslineated. 'he King River sediments are a light grey colour
and the extent of sedimentation extendsIWell beyond the mouth (which is not
included in the present lease), From the préﬁant gituation of leases the best
mrospect for the company appsars to be Igttes Bay which has besen completely
filled with King River sediments. Therefore bottom samples He41, He42 and
He-d3 shouid be given special attention ms eny mineral walues in the King River
sediments should exist in leites Bay where bthere is a large area of
sedimentation.

The masking of the sediment colour is mainly caused by decayed plant
material, both twigs and leaves. This gives a black colour to the sediments,
usually oceurring in streaks throughout the sediment and the various mixing
of colours makes dglineating the sourcé areas tenuous, The sediment from the
Gordon River is arpparently fine grained, although sand shoals occur at the
mouth, but the sediment colour is not distinctive in the botton sediments.

The second feature shomm on Figure % is the content of hydrogen
sulphide in the sediments. This is confined to the eastern end of the area
and refleéts quiet bottom conditions and a reducing environment. The implicat
from this map is that the Gordon River water flows alongz the southern shore
of the harbour and a similar situstion exists in Birches Inlet whers the

river water flowing into the inlet apparently Clows along the southern shoree
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West of the entrance to Farm Cove there is no hydrogen sulphide content
in the sediments. The siallow periphery of Farm Cove produces an odour

of hydrozen sulphide in the sediments,
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Bathymetxry

In order to assertain the bathymetry of Hacéuarie Harbour, one hundred
and twenty eight sounding traverses were dun using the M,V. HUON equipped
with a Furuno, Type T 712X echo sounder. The sounding traverses (Figure 4)
were mainly run across the widih of the harbour to facilitate positioning
end navigation. The sommdinga cover the entire h&rbéur and three traverses
include the narrow entrance channel, This ares near the entrance was mappe&

in detail by Pickands, Mather md Company in 1965 and so wa#not deal 3f with

to any extent in the presemt study.

From these fraverses & sexies of goumdings were oblained and these are
plotted on Figure 5. The readinzs are given in fathoms (1 fathon = 6 feab)
end are uncorrected, which means that they have not been reduced to a datux
level {usually Indian Spring low). The vary low tidal range of the harbour
means that the difference between the corracted and uncorrected soundings
would be less than 3 feet and such correction seems unnecessary in a project
of the nature of the present one.

The profiles indicete lfacquarie Harbour to be relativély deep. The
maximum depth is 30 fathoms (180 feet) sone 5 fathoms deeper than sny previcus
goundings. The slope of the bottom configuration 1s steep and generally falls
away very rapidly from the shorsline, In rany places dﬁring the sounéing
profiling the boat was able to come within 10 yards of the shore and still
be in 2 to 5 fathoms of water. %he soundings én Figure 5 have been plotiad
along the actual traverse lines so-that Figures 4 and 5 can be overlsin. A
saries of photosraphs were faken of selected traverzes and thess appsar in

the Plates section at the back of this report, These cross-sections show
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clearly the nature of the bottom profiles. The ones f{rom Birches Inlei,

Few@G E=- I,_an& J « X gtronzly suzgest a graben leature, sugsested in the
literature. I the aciual harbour profiles the possibility of 3 praben is

not so clearly definasd tud most of the profiles {exanple L-i) do indicate o
chamnel on either z3ide of ithe barbour with a "high" area in the center.

The channel on thé seuthern side of the harbour is more pronounced end
generally larger thgﬁ the one ¢n the nerthern zide suggesting that this is

the ancieﬁﬁ course of the Gordon River. The central “"hizh" is mere prounounced |
in the eastern end of the harbour than the western end (compare profile C-D
and L~} The profiles in the northern corner of the harbour, towards Strahes:,
such as P={ indicate the continuation of the boticm character. The profiles
drop very guickly on either side to a relatively flat depresgion at about

20 fathoms,

The equipment used for the echo sounding did not give sufficient
yenetration, except in a few places, to determine the thicimess of sediment,
In the depressions, filled with soft mud there was often 5-6 fathoms of
penetration so that there wéuld be at least 30 feet of gediment in these
areas. The nature of the bottom profiles plus the occurence of the “bascment™
clays mentioned earlier, suggests that the thickmess of sediment near the
shoreline and on the slopes is not great ~ perhaps of the order of 10 feet
while at the base of the slopes in deepei water the thicknesses are
considerzbly greater.

Some of the profiles (exauple N=-0) shew & very jagged slope which
appears on the rrofile td be a rﬁck bottom, but dredging in these areas
indicates that the sedinent co#er ig mud,

From the sowndings {Figure 5) a bathymetric chart has been contoured
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(Figure 6) at & contour interval of 5 fathoms. This chart shows the harbour
to be rowghly an elongated basin structure, 2llipned lengthwise along the
karbour, I% must be pointed out that these bathymetric contours represent

the author's inderpreiation and that other interpretations are possible with

the given data.
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Dscussion:

Although ?hriné rerulations prevented a comprehensive examination of
the offshére axea ocutside of lacquarie Harbour the samples winich wers chizinad
in the arez near the mouth of the Harhour are probably indicative of nuch
of this area. The general moverent of sediment along the 1ittoral
(predominently sand}is southwards and so any mineval values present in the
leased area will tend to move toward the entrance to lrequarie Harbowr, In
fact the liklihood is that any concentrations of mineral values in thic
of fshore area would ocour near the entrancs to Imcguarie Harbour,

Some of this sand transported along the littoral by longshore drifi

will not be deposited at lmcgquarie Iarbour and will By pass the enfrance to

pial

continue southwards along the coast. This by passing may take place on
shallow offshore bar or may by pass the estuary nouth by means of tidel
currents, DIuring flood tide, littoral-drift material is transported in the
bayward direction. Iart of this material, particularly the finer grain sizmes,
is returned seaward by the ebb cuxrents and some of it is deposited mors or
less permanently at the landward end of the channel forming bay shoanls. Tha
coarser material returned to the sea may be carried away by waves and currenis
or part of it may build up an outer bar or shosl, This shozling is cuits
evident along the Strahan Ccean beach for sbme distance north of the entrunce
to lAcquarie Harbour,

The harbour boitom sediments are predominently mud and appear 4o be
mainly derived from the Tertiary, lizcquarie Beds. Thus most of the hotion
material in the harbour has been derived fron sedisments on the periphevy of

harbour and not Irom erosion in the lavese vaichmant sres. The sxnteni of

e
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river sedinentation can only rvartially be determined for the.King River
and not at all for %the Cordon River. The movement of King River sedimenis
north into Zetées Say provides the hest economic potentiall in the harbour
areag. Tha stiltl quist water at the eastern end of the harbour, litile
affected by tidzl chenge, nprovide a high reducing environment. This effect
is limited to the eastera end of the harbour and diminishes in areas of high
fregh water inflow such as the Govdon River moath.
. : ’ It is not posgible to male proper conclugsions on the economic potential |
) of the harbour area until detaziled znalyses have been carried out on the
samples collected. However some préliminary conclusions may be drawm on the
gstudy at this stage:
1) The majority of the bottom sediments are mud, locally derived, and have
the Tertiary lacquarie Beds as source rocks. .
2) The mjority of.tbe sand at the entrance to the harbour has come inio
the harbour from outside,
3) The King River sediments are dispersed in a fan from the river mouth
with a large lobe to the north into lettes Bay.
. 4) Tt is not possible to delineate the Gordon River sedirents.
5) Svidence for a graben structure is strong in Birches Inlet and a
posgibility within the harbour itself,
6) The bathymetric charte provide the first detailed-survey of the area and

show an elongate basin structure.
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Recommendations:

If the zoedireut analyses show anv positive values the following
comments and suzgestions could be useful., The area surrounding lacquarie
Harbour shows at least three najor seas level benches and these should bs
investizated with an eye to properly dating the geologic events which forred
the harbour and the bottom sediments., A drilling programme should initially

work on the bathymeiric slopes as sediment accumulaiion appears to be -

‘thinnest along these slopes. This sedimebt cover is rarely less than é feet

and in the botioms of the many depressions in the harbour is at least 30 feetl,
A study in detail of the waler types ard movements should be initiated using
& salinity~temperature Briﬁge. It wonld be useful to set up a small
laboratory'on site and carrTy cut the initial exanination of samples as
collected, The o7 corer would ke ideal for use in the offshore area as
it eppears to be entirelf fine grained sand of unkmown thickness. The
leasing of the Xing River mouth and the oarefﬁl investigation of the samples
obvio.usly' derived from the King River should be given top priority.
e o
R.He GOCITL

February 26, 1971.
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WARRKAN EQUIPMENT HNATIONAL) LTD.
RESEARCH AND DEVELOPMENT DIVISION

ANELYSTS CF BILT SAMPLES P

LABORATORY SAMPLE Nots).;  ****  “0%0

Sydney Geological & Geophysical

SAMPLE SUBMITTED BY: Sexvices Pty, Ltd.

vee.  29th July, 1370,
DATE RECEIVED: _ |

QUANTITY AND DESCRIPTION: sean 3 silc Sﬂrples from Hacqunrie
' Harbour Tasmania. :

SAMPLE MARK: eese ST Teported,

OBJECT OF TESTWORK: —_ To confirm copper levds
¢ro STWORK ; by Atomic Absgorption Spectroscopy.

| LN N s i 1 ?’; Cu
SUMMARY OF RESULTS: ERn2 | o=
- King Morth 100 yards - 0,066
King River 500 yords (&) = 0,070
B Ni:y River 500 yards (B) 0,087
A.G., YWILLIAMS
BUHICR Al YST, 3
AGWHMA
27th Anqust, 1970, 70-5704

It is impertant to note that the results reported herein refer only to the somple tested. Although to the best of
our knowledge the information conveyed by this report is correet, no legal responsibility will be accepted for its use.
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WARFAN EQUIPHENT (INTERNATIONAL) LTD.

RESEARCH AND DEVELOPHENT DIVISION

LABORATORY REPORT

Report No. 70/A 3094

Qualitative Analysis o9f Mineral Samples

LABORATORY SAMPLE Nofs).:

SAMPLE SUBMITTED BY:

DATE RECEIVED:

QUANTITY AND DESCRIPTION:

SAMPLE MARK:

OBJECT OF TESTWORK:

SUMMARY OF RESULTS:

S.F., RAYNER

LR -]

% s 00

*es0

L ]

*eag

8040

Sydney Geological and Geophysical
Services Pty. Ltd.

29th July, 1970,

1. Eleven silt samples.
2, Two core samples.

See tables,

To identify qll elements above
atomic number 22 by XRF method.

See tables,

10th August, 1970,
SFR:SH 70-5363,

It is important to note that the results reported herein refer only to the sample tested. Although to the best of
our knowledge the Information conveyed by this report is correct, no legal respensibility will be accepted for its use,




WARMAN EQUIPMENT (INTERNATIONAL) LTD.

LABORATORY REPORTZ70/A3Q94

908050

PAGE. . 2. .. ..

Qualitative Analysis Results

Tables 1 - 3

Search for all elements above atomic number 22,
Estimotes expressed as per-cent,

Average limit of detection 0,005%,

KEY: G greater than
L less than

Trace less than 0.,01%.
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WARMAN EQUIPMENT GNTERNATIONAL] LTD.

4 LABORATORY REPORT.70/A3094

908051

PAGE. 3... .. ..

TABLE 1, SILT SAMFPLES
gSTIgﬁigAgio 1 ) KING NORTH BIRCH INLET |BIRCH INTERIOR
ONC o N |No. No. 100 yds.No.l INTERIOR CHANNEL
Q .
G 1,0 Fe Fe Fa Fe Fe
0.1l to 1.0 Ba
L C.,1 Sr, Rb, Zr, Mn, Sr, Rb, Mn, Sr, Rb, Sr, Rb, Zr, Sr, Zr, Ti, Pb,
Ti, Pb, Br, 7r, Ti, Pb Zr, Fb Ti, Pb, Br, Br
Sn Ba, Nb
ﬂ"Fe I I Mn Rb
TABLE 2. SILT SAMPLES
ESTIMATE OF KELLYS BASIN KELLYS BASIN KELLYS WARF KELLYS BASIN
CONCENTRATICHN | WARF-FINES WARF-COARSE COARSE INTERICR
%
G 1.0 Fe Fe Fg Fe
0.1 to 1,0 Zr
L 0.1 Sr, Rb, Zr, Sr, Rb, Ti Sr, Rb, Zr, Sr, Rb, Zr, Ti
Ti, Pb, Br, Pb, Br, Ba Ti, Pb, Br, Pb, Br, Ba.
Ba.
’I“e Mn, I Mn Mn, I Mn
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hWARMAN EQUIPMENT (INTERMATIONAL} LTD.

PR\
Q _
o . LABORATORY REPORT . 70/A3094 PAGE. . Ao ..
SILT SaMPLES CORE SAMPLES
gggégﬁgASEON SETTLEMENT HILLIP KING RIVER KING RIVER
% ISLAND JSLAND 500 ¥YDsS 500 YDS
(~]
G 1.0 Fe Te Fe
0.1 to 1.0 Fe Mn, Ba Mn, Ba
L 0.1 Sr, Zr, Ti Zr, Ti Sr, Rb, Z¢, Ti Sr, Rb, Zr
Fb
';r! Mn, Br Mn Pb Ti, Fb

NOTLE : Vanadium, Silver and Copper not detected in core sanmples,
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WARMAN EQUIPMENT (INTERNATIONAL) LTD.
RESEARCH AND DEVELOPMENT DIVISION

LABORATORY REPORT

NO, 70/A3094

SUFPPLEMENT 2

ANALYSIS OF SILT SAMFLES FOR COFPPER

- LABORATORY SAMPLE Nofs}.: ... 8040

SAMPLE SUBMITTED BY: eess  Sydney Geological and Geophysical
' ' Services Pty. Ltd.,
74 Pitt Street,
- SYDNEY. N.S.W. 2000.
DATE RECEIVED: | vess  28th July, 1970

QUANTITY AND DESCRIPTION: ..., Eleven silt samples from Macquarie
Harbour Tasmania.

. SAMPLE MARK: ' | esee See report.
OBJECT OF TESTWORK: vevs To determine percentage of Copper by the
: AAS method.

The relationship to previous history of
these samples in this Laboratory is as
shown on the attached sheet.

 SUMMARY OF RESULTS:  .... See attached sheet.

et B
T e

A.G. WILLIAMS
7th Octgber, 1970

AGW:CA  70-6429

It is important to note that the results reported herein refer only to the somple tested. Although to the best of
our knowledge the information ¢onveyed by this report is correct, no legal responsibility will be accepted for its use..
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| WARMAN EQUIPMENT (IMTERNATIOMAL) LTD.

LABORATORY REPORT 70/A3094

SUMMARY OF RESULTS:

1. See report for individual results.

2. At the present stage of the deveiopment of our technigues, copper in
~amounts less than 0,1% represents an exception to the infallibility
~of the XRF method in detecting heavy metals.

3. Atomic absorption procedure is recommended; some evidence of its

reproducibility is contained in this Report.

b
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. WARMAN EQUIPMENT (INTERNATIONAL) LTD.

LABORATORY REPORT, 70/A3094  pace 3s.. .
REPORT NO, : CONTENTS
'70/A3094 Qualitative analysis by XRF Method; no results for

copper because of tube emanations,

70/A3094 Copper determinations on 3 somples by AAS Method.
Supplement 1 : : ' '

~ 70/A3094 _ Copper determinations on 11 samples by AAS Method;
Supplement 2 two samples repeated from Supplement 1.

PRESENT RESULTS

Sample ‘ 7% Copper (Atomic Absorption)
King River 500 yds. T o.071 o -
~Kelly's Basin Interior 0.055
_f”Keliy's Basin Wharf Coarse 0,012
King North 1000 yards 0.070 -
Fines Kelly's Basin Wharf 0.025 .
‘«Birch Interior Channel 0.003
—Birch Inlet Interior ' 0,027 ‘
. Phillip Island - 0.004 “
Settlement Island 0.004
No, 1 ' _ 0.004

Kelly's Whorf Coarse 0,012

o it L e
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INTERIM REPORT ON MACQUARIE HARBOUR

During late November and December 1970, a comprehensive
programme of bottom sampling and echo sounding profiling was initiated
at Macquarie Harbour, Tasmania. This programme is approximately two-
thirds completed and I expect the field aspect of it to be completed
before the end of January 1971. Evaluation of the data obtained and the
compilation of this data in the form of maps and charts will proceed
upon completion of the field study and should be available sometime in
February 1971.

To date, one hundred and thirty bottom samples have been
collected, predominently from the eastern half of Macquarie Harbour.
Owing the the fact that with the equipment available positioning is
somewhat inaccurate. I have attempted to overcome this by taking a
large number of samples at closely spaced intervals., The samples
collected are predominently muds and appear to be derived from the Tertiary
sediments surrounding the harbour. The far eastern end of the harbour
appears teo be a highly reducing environment, this effect decreasing in

a westerly direction.

Echo sounding profiles, although incomplete owing to inclement
weather, substantiates the belief, especially in Birches Inlet, that the
area 1s a graben and the included sediments suggest a post Tertiary age
for the movement. Maximum depth is 180 feet which is substantially
greater than the previously reported maximum depth (120 feet).

The results of this study, although incomplete, are encouraging
in that a relatively accurate assessment of the hydrodynamic environment

of Macquarie Harbour is emerging which when completed will enable the

source and extent of any mineral values to be delineated.

Signed:; Robert H. Goodwin.

December 29, 1970,
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Analyst’s Remarks: .C8.Tb _7n = Precision 107% at 300rpm level. ... T¥2ist.S.Collins,.
Analyst P.T. C.S. F.B.
AAS LAS AAS
Method ECLO, HCLOY HCLO
Limit of
detection 2 2 B
Precision = % 107% 1072 10%*
22 4 22 32
23 4 22 28
24 6 20 24
25 2 16 14
26 4 14 , 22
27 2 14 i3
28 2 16 20
29 18 28 78
—
30 2 20 14
31 2
- Geologicat: |}
( Standard ¢ | . {359}
32 14 15 20
33 4 18 18
34 2 16 14
35 2 12 20
36 2 16 20
37 2 8 &
18 2 14 22
19 2 16 18

40 & 24 A 33 /
41 2 18 } E&AV

AJl resuits in parts per million unless otherwise indicated.

“X" indicates that the content of the elementsoughtis below the limit of detection.
“Tr" indicates element detected but too low a concentration to be measured. W/ .
*~" means not determined. N.A.T.A. SIGNATORY
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Q\.'
DAY BOOK AND SHEET NO. ..... 1 18}1,2'
Aty £.T. ?.3. C.E.
Sample No. Cu b Zn
N 42 2 10 14
43 2 12 14
44 2 14 16
45 2 18 24
'g 46 2 10 10
% 47 2 16 2%
b4
X 48 2 18 28
49 4 14 20
sl 50 4 16 28
= ;
* 51 10 22 36
v
i; 52 10 22 26
s 53 12 25 40
v
20
55 2 12 28
56 14 26 50
57 4 18 50
58 3 22 50
L 59 2 12 10
3
|4 K1 32 3% 100
§ K2 26 10 90
b
1y K3 3% 42 122
- K& 28 1 02
;" K5 32 3% 104
b K 6 s 20 48
\ K7 4 16
\ K8 2 14

All results in parts per million uniess otherwise indicated.
“X* indicates that the content of the element sougnt is below the limit of detection.
“Tr" indicates element detected but too low a concentration 1o be measured.

“~"" means not determined.

N.A.T.A. SIGNATCRY
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DAY BOOK AND SHEET NOL1821/3....

Analyst

r.T. ";..B. C.E.

Sample No. Cua Pb Zn
N

[| %9 2 14 13

! w10 2 12 12
J

2 w11 2 12 14
>

Ul =12 4 14 30

N

All results in parts per million unless otherwise indicated.

“*X" indicates that the content of the element sought is below the limit of detection.
“Tr" indicates element detected but too low a concentration to be measured. |, B S el L e S
“—" means not determined. .
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GEOCHEMICAL AND MINERALOGICAL LABORATORIES PTY LTD.

76 McLACHLAN AVE., RUSHCUTTERS BAY, NS.W. 2011 TEL.319011 TELEX: 21757

TELEGRAMS: "GEOCHEM” SYDNEY.

REGISTERED This laboratory is regisiered by the National Association of Testing Authorities, Australia.
LABORATORY

NUMBER 743 The test(s) reported herein have been performed in accordance with its terms of registration,

Capfaaney Panline al & Coog : ica . 2 ® 2-
Company... ooy, coologica Geophysical . Date Received............ 312,00 . D._f.yh::: :I:.n g
18.1, 833/1A
A R Lo e . DaweDespatched., 18:1.71 11833/1A

Analyst's Remarks: ... FEeSiefon = 207 @ 00pm ey e s

Analyst .5,
..‘.-.:‘.S
Method Col
Limit of
detection 20
Precision £ % qez
Sample No. v
CE 60
. Geological
- Standard

All results in parts per million unless otherwise indicated.
*X" indicates that the content of the elementsought is belowy the limit of detection.
"Tr" indicates element detected but too low a concentration to be measured.

o

=" means not determined.
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