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=-,&60r\\.\'AiD
OF TEST WORK ON SAMPLES

•

FROM E.L. 9/65 AND E.L. 3/67 KING ISLAND TO DATE

LABORATORY INVESTIGATIONS:

Laboratory work designed to assess total heavy mineral
content plus rutile, zircon and other valuable minerals in
samples from the King Island field programme was carried out
in the C.S.I.R.O. Ore Dressing Laboratories, Melbourne, by Ytr.
J.A. Thomas, Chemical Engineer, under the direction of lir. W.M.
Billinghurst, Consulting Engineer.

Drill hole samples were passed to the laboratory without
treatment, other than quartering. Individual samples, generally
representing 5 foot drill hole intervals, weighed about 2 000
grffiTIS (4~ Ibs). Samples as received were dried and split into
two equal fractions, one fraction being used for heavy mineral
determination and the other retained.

(a) Heavy Mineral Determinations - Samples for heavy mineral
determination, normally about 1 000 grams each, were
tabled and the table concentrate representing about 20%
of the sample dried and quartered. One quarter fraction
was passed to sink/float separation using tetrabromoethane
(S.G. 2.95) and total heavy minerals determined.

The results from determinations completed to 8/3/1967 are
set out in Table 2 in the Appendix. A summary of the
results to date is given in Table 1 below -

TABLE 1 Sur'JI'lARY OF HEAVY I"IINERAL CONTENTS.
QUEST kltPLORATION PTY. LIMITED •

• FIELD AREA HEAVY MINERAL CONTENT (%) Remarks
Range ~

A 0.122 1.14 0.528 Ooast north of Sea
Elephant River.

B 0.418 5.49 1.83 North and South Banks
Sea Elephant River.

0 0.571 1.97 1.10 South of Sea Elephant
River.

The results to date show some heavy mineral in all areas. A
significantly higher than average heavy mineral content is shown
in holes 18, 22, 23, 25, 26 and 28 over a distance of about 30
chains at the mouth of the Sea Elephant River. Heavy mineral
contents in this latter area fall generally in the range 2.0 to
5.5% with drill samples available from depths up to about 10 ft.
only.
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During table concentration of the samples, organics and
soil fines present in the sample are discarded. In some cases,
particularly in those samples from the ° - 5 footage interval
the loss in weight from organics and soil is considerable. Data
indicating the extent of this loss is set out in Table 5 of the
Appendix. It will be seen that losses range from 145; to 38% of
dry sample weight.

(b) Rutile/Zircon Determinations - Rutile/Zircon contents of
the samples were determined by magnetic separation of heavy
mineral fractions or table concentrates followed by spectro­
graphic analysis of the non-magnetic fractions.

Details of the results of rutile and zircon assessments are
given in Table 3 of the Appendix. It will be seen that rutile
plus zircon contents fall in the range 13.6% to 20.2% of the
heavy mineral. This is significantly lower than the levels that
would have been expected from previous work carried out by Mt.

~ Isa and King Island Scheelite some years ago.

The relative proportions of rutile and zircon present show
that zircon is significantly less abundant than rutile.

In one series of experiments to check whether abnormal
amounts of rutile and zircon were reporting to the magnetic
fraction a group of samples were separated on the Rapid magnetic
separator both in the "as received" state and after leaching with
hydrochloric acid. The results are shown in Table 4 of the
Appendix.

It will be apparent that hydrochloric acid leaching has no
significant effect on the quantity of the non-magnetics separated
from the heavy mineral concentrates.

•
An incidental effect noted during the leaching experiment

was a weight loss of the sample amounting to about 3% - ~%.

Since leaching was accompanied by some C02 emission it is
presumed that the weight loss represents decomposition of
carbonates present.

(c) other Valuable Minerals - Examination of samples for valuable
minerals other than rutile and zircon is incomplete but
both monazite and cassiterite have been noted.

No determinations of recoverable ilmenite, or of grade,
have been made as yet.



APPENDIX 187C03
HEAVY HINERAL DETERHINATION OF KING ISLAl'\fD

BEACH SAND SAl''lPLES

TABLE 2: ASSESSJ:1ENTS OF TOTAL REAVY I1INERALS, PER CENT

OF DRY SOIL FREE SA11PLE

DEPTH INTERVAL (FEET)

HOLE NO.
0-3 5 - 10 10 - 15 15 - 20 20 - 25 25 - 30 I

1 0.456
2 1.18
3 0.758• 4 2.22
5 1.60
6 3.15 3.18 1.49
7 1.71
8 1.07
9 0.81

10 0.418
11 3.23
12 2.32
13 2.01
14 2.36
15 0.536
16 1.81
17 1.23
18 3.95 2.74
19 1.23
20 1.75
21 2.41 0.945
22 2.66 2.61• 23 3.20 1.91 1.27
24 0.569 0.640 0.476 0.552 0.611
25 4.60 2.32
26 3.62 2.36 2.18 1.08
27 0.530 0.378 0.525
28 5.49

33 1.13 0.743 0.816 0.571 0.726
34 1.37 1.03 1.38 1.19 0.945

40 0.814 1.12 1.97 0.916 1.29
41 1.30 0.878 1.62

56 0.455 0.489 0.323 0.371 0.244 0.419
57 0.484 0.520 0.556 0.701
58 0.507 1.09
59 0.348 0.515 0.449 0.281 0.268 0.396
60 1.14 0.951 0.579 0.834 0.963 0.426
61 0.686
62 0.122 0.163 0.185 0.186 0.256 0.242
63 0.204 0.230 0.346 0.486 0.908 1.73
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TABLE 4-: RESULTS OF ACID CLEANING EXPERHlENTS

MAGNETIC FRACTION NON-I1AGNETIC FRACTION Loss

SMlPLE of
HeightNO. Before After Before After

Cleaning Cleaning Cleaning Cleaning

1-3 23.7 grus 23.6 grus 60.0 grus 52.1 grus 9.6
25 29.8 11 32.1 11 14-7.6 11 140.0 11 3.0
26 37.5 II 4-6.9 II 265.9 II 24-8.5 11 2.7
34 15.4- 11 16.2 II 123.6 11 119.0 11 4-.1
4-0 17.1 11 21.0 11 224-.4- II 209.4- II 3.4-
4-1 9.3 11 10.3 II 96.7 II 92.2 II 3.4

NOTE: Acid cleaning of table concentrates from holes 1 - 5
(composite sample), 25, 26, 34, 40 and 41 to check the
possibility that some rutile and/or zircon was suff­
iciently coated to report to the magnetic fraction.
Cleaning was carried out by agitating in 10% HCI for
20 minutes.

TABLE 5: ORGANIC AND SOIL CONTENT OF SOl'1E SAND SMlPLES

HOLE NO. FOOTAGE INTERVAL ORGANIC AND SOIL CONTENT
% DRY SMlPLE

-e~--------------------
33
56
57
58
59
60

0-5
o - 5
0-5
0-5
0-5
o - 5

22.3
13.9
23.0
38.0
30.0
30.6



TABLE 3: ASSESSMENTS OF RUTILE AND ZIRCtd CONTENT

BY CHEMICAL ANALYSIS OF ~~GNETIC SEPARATOR PRODUCTS
lS'/COS

Sample Heavy Mineral RUTILE ZIRCON RUTILE & ZIRCON
% ofNoo Sample % of sample % of H.H. % of sample % of H.H. % of sample % of H.H.

2 1.18 0.111 9.4- 0.060 5.1 0.171 14-.5

4- 2.22 0.219 9.9 0.134- 6.0 0.353 15.9

5 1.60 0.153 9.6 0.079 4-.9 0.232 14-.5

1 - 5 1.28 0.154- 12.1 0.09 0.24-4- 19.1

Remarks

Samples 2, 4- and 5
were heavy fractions
from Holes 2, 4- and
5 after heavy liquid
separation subjected
to magnetic separat­
ion on a Frantz high
intensity separator.

Sample 1-5 was a
Composite table
concentrate from
Holes 1,2,3,4-,& 5
subjected to magn­
etic separation on a
Rapid magnetic sep­
arator.

25 3.54- 0.373 10.5 0.24-7 7.0 0.620 17.5

26 2.31 0.208 9.0 0.106 4-.6 0.314- 13.6

34- 1.18 0.118 10.0 0.069 5.9 0.187 15.9
4-0 1.23 0.130 10.6 0.093 7.5 0.223 18.1

4-1 1.30 0.160 12.5 0.102 7.9 0.262 20.2

Samples 25,26,34-,4-0
& 4-1 were composite
samples resulting
from miting footages
samples from each of
holes 25,26,34-,4-0 &
4-1. Table concentra­
tes from each
composite were sep­
arated on a Rapid
magnetic separator.

In determining Rutile
& Zircon contents
from analyses for
Ti02 and Zr02 in the
non-magnetic fracti­
ons Rutile was ass-
~ed to be 96.4-%
Tl02 and Zircon 66%
Zr02·
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~, Week ending 17-2-67

187COG
Hole o - 5 5 - 10 10 - 15 15 - 20 20 - 25 RemarksNo.

1 0 - 4)t,> To water
2 0 - 4}~

level

3 o - 5 "
4 o - 4Yz "
5 o - 5 "
6 o - 5 5 - 10 10 - 14 "
7 o - 5 "
8 o - 4y" "
9 0 - 4 "

10 o - 4 "
11 o - 5 5 - 7 "
12 o - 5 5 - 6 "
13 o - 5 5 - 5Yz "
14 0 - 5 5 - 6 "
15 0 - 4 "
16 0 - 5 5 - 6 "
17 0 - 4 "
18 o - 5 5 - 10 10 - 12'h "
19 o - 4 "
20 0 - 4 "
21 o - 5 5 - 10 10 - 12 "
22 o - 5 5 - 10 10 - 12 "
23 o - 5 5 - 10 10 - 14 "Water level
24 o - 5 5 - 10 10 - 15 15 - 20 20 ...: 25 not reached

25 o - 5 5 - 10 To wat-er
level

26 o - 5 5 - 10 10 - 15 15 - 20 "
27 0 5 5 - 10 10 - 15 15 - 16 "-
28 o - 5 5 - 10 10 - 15 15 - 18 "
29 o - 5 5 - 10 10 - 15 "
30 "
31 "
32 "
33 "
34 "
35 "
36 "
37 "
38 "
39 15 - 18 "
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Samples despatched 22/2/-67

CIi)
C)

HoleC) 0-5 5 - 10 10 - 15 15 - 20 20 - 25 RemarksNo.

40 To water
level

41 "
42 "
43 "
44 "
45 "
46 "
47 "Casing Water level
48 Casing 15 - 18 at 10 feet

49 Casing "
50 To water

level
51 Casing Bottom in

brown pug at 20'

52 Casing Casing Shingled 25'

53 Casing 15 - 18 Inflow of water

54 Onto rock

55 Casing casing lost pump

The above holes were drilled roughly at mile intervals, going
north, from approx. 20 chains North of Eldorado Creek. They
were sited 100' in land from H.W.M.

This is in the coastal strip.



187COS
Samples despatched 25-2-67

Holes located in Northern Section

56

57
58

59
60

0-5 5 - 10 10 - 15

15 - 18

15 - 20 20 - 25 25 - 3C

The above holes are all situated in the section north of the
~ Sea Elephant river.

Lin6s of 3 holes each 10 chains apart and first line roughly
230 W from Sea Elephant river mouth.

Second line 240 0 W roughly one mile North of line 1 •

•
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Samples despatched 28/2-67

Hole
No.

60

61

62

63
64

65
66

67

0-5 5 - 10 10 - 15 15 - 20 20 - 25 25 - 30

25 - 28

25 - 28

25 - 27'h
25 - 29

er---------------------

Second line 59 - 660 '\f - 60 - 660'W - 61

Third line 62 - 500 'w - 63 - 660 'w - 64

2750 Nt. Counsel

1250 Counsellor Island

200",1 II.vl.N.

Fourth line 65 - 500'W - 66 - 660 ' W - 67

1 mile N of third line 200 '"Ii of H. If .11•

•
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Samples despatched 1 st 1'1arch

68

69

70

71

72
73

0-5 5 - 10 10 - 15 15 - 20 20 - 25 25 - 30

25 - 27}~

25 - 27
clay and
water

Line 68 - 69 - 70 1 mile N of line 65 - 66 - 67

• 68 - 560'W 240 0 - 69 - 66'W 240 0
- 70

Line 71 - 72 - 73 - 1 1'1ile N of line 68 - 69 - 70

71 - 100'W - H. \'[.1'1. - 600' - 240°'.~ - 72 - 660 'W 2400
- 73

•
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Samples despatched 1/3/67

74

75
76

0-5 5 - 10 10 - 15 15 - 20 20 - 25 25 - 30

25 - 26

•

•

Line 74 - 75 - 76 approx. 1 mile north line 71 - 72 - 73

74 - 100 'W - H. vl.!'I.

75 - 660'W 240° 74

76 - 500'W 240° 75
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ADDITIONAL LABORATORY nATA SINCr, 8/'3/61

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

".' "
--"_.-'''-"'-'.-.:"'-"."-

;

r

r
I
f·
!
~ ,

DEPTH IN1'~:HVAL I l:'EET) ,

HOLE NO. 0 - .5 .5 - 10 10 - 15 15 .. 20 20 .. 25 25 .. '0
.,," /' '.64 " 0';'629 1.11 0.980 1.06

65 ;;.;.- 0.20' 0.189 0.21!. 0.224 0.252 0.151

66
l"

0.186 O~2:!O 0.291 .0.710 ' 0.'92 0.327
,: J '%

'"

'.
; "

Sampl$ HoeV}' l'linaral HUTILE ZXHCON RU1'IU,;; + ZIRCOn
No. ~ of an'riJ'nle. <' of' sa-mule ~J,l . of" H.1'eh ~, of' sarnt>1e ". of' H.H ... "" of'" .samuls % of' H.M."

,~.,

59 0.'75 0.0:355 9.$ 0.0215 7.' 0.6,0 16.8.
60 0.803 0.0808 10.0 0.06'1 7.8 0.1439 17.G

\,

j:
I~
j
I ',

:\------"----"--,.----,._'-----'-----~-~-=~=======-=~~



;." .

,
A:>DI'l'IONAL L·,\JXmATOHY PATA, SI';!£L§/..JL§.z

.~
. ,""
:.~~­

. :.;ci~:

BY c:{r~~~:rGArJ AYALYSIS 0:-\ -:.fAi;.r-r; ~TIC' S'i-:P,'-H:\:'r:G~:t }"l'~G: -.f;\~'.rS.. . ~---.-- . ... . .. _......................__....-

o. ')2.7

1.06
().221•

.0.'170

0.9130
0.21 1•

0.291

1.11

(),1S9

O~2:~O

\l- ...i'- ._l....,._,_'-'__~-_~.~_~_ _......,....~__.......,~._'__ _

.'

,16.80.630

7 .-
.0

0.0275

0.063110.0

0.0:355

o.oeos0.80a

0.37559

60

I: _.

---~--
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lIEllWY Hinsr·al Doter:dn"t1ona - Swnplco ror
hea,,"Y mine2.'al deter.,inl:ltion.. no=lly about 1000
grtlme caoh. '\'tor0 1>nl>ll<ld' a1.,1 tao tnbl" Oencantr'lto,
:rol'reacnUnt; about 20',£ of' tilo lSl.U:lplo Cried l\l:1d
qU<lrterod. One ...\~artor f'raotion was ~'U18Cd to
s1~~~lont f.lf.l~~1~t1on using tetrabromoethane
(s.G. 2.9') e¥~ total hoavy Q1nerale do~ermin&d. ,

v."
'r

Tho results trom dctertdnntiona.eomploted to 8.,.1967-
are Bet out :1n Ttilble 2 in tll,Ciil ,\ppond1lh A. 6U1ar~"r)"

of tho rosults to date 1e ~ivon 10 Tabl& 1 below -

(a)

lAboratory work dodgnod to &:l$·:lJOS8 tot~ 11~avy

mineral content l>lua rutilo, zircon and otbl$r vdluQblo
sinert11s tn earttploa f'rOl!l tho KiPG' Island field prot;rwmllO
Will> carrillld out tn. tIll!) G.s.r.n.o. Ore l),.-OllllllinZ Lllborai:ori,eo.
}tel-bourne, by Hr. J. A. Thotlla$. Chemical. lCnaineer. Wldor
tho direction or Mr. W. M•.Bl111nshur&t. Consultinc
Enl;1noOlr.

Drill bolo eamplea wore pas$od to tlW laboratory
utthout troatlllGnt. othor than quartering. ::tmUvid.ual
onmplea. General),y roproslmtina 5 foat ,<4"111 hole
intervals, 1>Io1glled about :WOO grainS (4~ lbal.
SnspreS-ns rocotvGd ~~ro Ox'leu and split into t~o equal,
h'aotiona, OM f',raction being U.l}\)(1 .for heavY minoral .
determiDAtion and t.ho other roi; i.UGJd.. '

o
,,

!' ......

; ...~~ ,.

.; .·.·jf
,"

". I'~<

-.' .j.

::/
'Y'!
<':'1'
..,....

.i .
.:~ :.!

I
\,;""

'. f.
I... . ~
j'

i 'j
.. 1

" •. .i
" 'f '',;:J'

r
.. I

-/ :,
,~

ROlq:g;ke.

Coaat north or Sea
ElopllGnt Hivor.

South. or Sou Elopbant
River.

North and South
Danks Soa Elephant

, River.

1.100.'71 - 1.97

UEA"lY '-f,INltHAL C(J~"Tl"tllT ~~

(Al1f:e Mean > '

0.122.Q 1.14 Q-:528

~;IJW1t\Hy OJ,' m:,·wy }IIM'j{Al, com'E:N'l'S.
<i,U;r;ST f.:':"'l'JX~OlHI.'r.I(.JN PTY. urn.

", ',~

. '

"

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

../~;

Tho ro.sw,ts to <Ltt.te .40'" SQl!lo hoa'-7 minoral in
all aroas. A .:l.gnU':l.c:untly hi-gner than avor~e l\eIl.Yy
minoral contcat 1& "novn in hO~0-G 18. 22. 23. 25. 26 and 28
over a c11ctanco o£ abOut 30 ohal:r:t$ at tho mouth ot"tt.lO SOQ.
Elolihant Ri...·or. l10avy I1jinora~ coutcnta in ttl1. lattor
aroa fall gonorally in ther~o 2.0 to ~.5~ with drill
a~p10a availablo fr~ depths up to about 10 ft. only.
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X'elntivepropQrticns of rutile and zircon
tl:lII~t lod.reon te lIltgn1t'icantly lotuil &.'t>undant

,,
i The

pntsent show
'tMn rutll.e.

No dote:t'l!llnatt.oM of recO'VElrable 11menite. or o£
~rtl4li:lt h4:.Vlll boca ll1n.do ca )/'Ot. , ,

.....~.••••, ....~' ... ,;".,........ .., •.• ,~. N ....~,.."'."'" ._._ , ........- ,_,,,.,,-,_., ;",'

It will be appar4llnt tt~t hY;Woci\1or1e acid. loQQhlU1&
has nO eit,'uit'lcnnt ef'i"eet en the quantity of' non-_enoUc6
eepareted J:rem the h~avy minoral coueeutratca.

,:"

Dettl.!llll 017 tho r&&ulf;$ of: rutile And llIircon
Q$1l<l0~lllent& arlit 1::1"on in Tal:>lo , 01: the Applllnd1x. It u111 ,
bo t\l(:l\)ntbat rutile plUG leirocn contontlll :ra.11 in 1:blll ra:n,sfi
.. ,.6% 'to 20.2>;;1. of' tuohoa.Vll mineral. 1'hilib 31~t'1QauU)"
%ower than tho 1<1)"016 that wou.l.dhave boen €lxpooted t'rom
iorevious 'IlIQ$:'k cm:t'r-l.t\4 out by Mt. Zilla an4 Kt~ J:slM4
School:Ue SOllle years ago.

In ono sul$l;'I of ~xper1mente to ClIheek wllOths;j.° nbnol"lllal
al!lQUntll\ of' rutile lW.d zircon u<W<li1,."rel)OrUnS to tlw ~snet,1o
traction a grQuI) of' sample/) wero eoparatGl;t on tho Hnpl<1
maZNltio sep.."U"c.tor both in thll! "as received" etato and
at'tor le.u::h:l,lla: w:Lth hy4roeb1Qrlc acid. Tho Z'Oeulta are
shown in Table 4 ct the Appendix. I·' ',

,
I

(b) l,!u~U~/ZiroQn 1)etl1l~t~lu1;:S.pns .. ,RutUe/Zirclm i
contonts of: tho e~ll1plo$ wcX'o dlilecrt;d.£"~d by ~0t:1C •
aOll..-.rat:l.oll of' heavy minora.1 trl:tCtionlll or table concontr<:ttoo
£'Qllowed by lilpectrogapld,c ~lysll!"'Of'tl1enQn~()t10 '
tractions ' " "'".. ; ~

!

Durt.~ table concli!l1trll.t1on CI~ tlle'~'$liU!lple.
oll'caniclll and eoil it!nos 1#"0$cl1e in the l!amplo arc
discarded. In l'lIaJ;llll C/il.SGSt pl1'.rticu1ar11 in tno$~ satI1l>les
£rol11 tho 0 .. .5 fClota~ inte%'V<.'\! tho 10llls :1n "'Cleht ;1;"):'001
organios u..~ aoil io ccm,aldo3:"4lbl.e. Dtit;a indlcatt..n5 the .w._ ....
cxt«mt ot t.n1s 1.0$$ to Bet (;ut1n TablfA , oJ: the Ali:pondU.
It will be I$oon that l$l!llllO$ :ti"...n~ 1".,* 14~~to ,&% 01: dry,
s:,ulIplo UOlght.·' ' i

An lncdo<intal ef'£ect 801;1>11 during the leli<ohi~ I

<;txper11',wut Wl\O a ",eight 10S3 of: the SQQP10 ~=t:tt3G' to:
about 31> - 4'/.. S1noo l~1J<china Vl:i.$' aeceml)anlcd by Bema'
Co~ Clllli&aiou it is pres~d that' the \iloight: 10$s roprotlonte
decomposition o~ carhonates prosent.

i
!

. (0) i Othor Va!W:l.Mt!A H~.n.~:r~\j'l!i - Ex.1Jl!1naU'h of GMll)lcus
£'01' valuabll!;> lllinornla othQr than ~eil0 au(1 ziroon 1&
1nCQlllplQto bu~ both $o~~1to und CQ$$~torlto bavo been
noted. it' , ! ,
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0.91,5
0 • .571
'l.1<;1
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2.'W
O.5~S

{)oS,$
1.':)8

0.9';.5'
~.61
109,11
O.I5!lI;)
"'!t '">."'>..:"..;;~....
2 0 .:36
0.')75
:;>':+9

0.74,
t.o:).

i:~:J2

2.i)1'
~.,6.

oS~6
1..H1
1.:tJ
~.95
1.Z)
1 4 75
2o!~1
2 ..66
,~:;n

0.56?
4.(;0
,.62
0.:';')0
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O.t~7S·

56
57
5~~

59
Go
6~

6~
5)

Q..!~55 ~).IIS? (;1 . "/'" t) .. :'371. ',.......,..
O,,!,B4 ' 0,,520 0.5,6; ,O.70'i
o.:;t)7 ~ ,,<:"?

O~hf:l!O.,1?3 I1k:ll5 o~t·.l;9
i. ~!'s. 0 .. 951 0 ..579 0.$;)1.
Oo6B't$ . ,

O.1:!2 0 .. 16, 0.11.'5 Q.1·$6
0.201, 0'.2'1;> O.,I,G 0.4S6
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